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 To all wkom it may concérn: -
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TALBOT G. MARTIN, OF CHICAGO, ILLINOIS, ASSIGNOR, BY MESNE ASSIGNMENTS, TO

AUTOMATIC ELECTRIC COMPANY, A CORPORATION OF ILLINOIS.

. SEMI-AUTOMATIC TELEPHONE SYSTEM.

1,254,012,

‘Specification of Letters Patent. ,_  Patented J a,n,*ﬂ:ﬁg 1018,

Application filed September 13," 1907, Serial No. 892,887, | Renewed. November 27, 1916, Serial No. 133,819. |

Be it known that I, Tatsor G. MarTiN,

a citizen of the United States of America,

and resident of Chicago, Cook county, Iili-

‘nois, have invented a certain new and use-
ful Improvement in Semi-Automatic Tele-

phone Systems, of which the following is a

e

specification. , |
My invention relates to an. automatic

telephone system in which both manual and
automatic apparatus is employed, such sys-.

tems being ordinarily known as semi-auto-

" matic telephone exchange systems. Systems

19

20.

25

~ation or change from one type té ar
some of the subscribers will be enjoymg-

80
 service that is purely automatic. others will

of this kind are some times developed from

either automatic or manual systems prob-

" ably more often from a manual exchange

system, inasmuch as the producer of auto-
matic systems is now very often called upon
to develop a manual system 1nto an auto-

matic system. A system of this kind 1is

some times called a cut-over system—that
is to say, a system which is gradually

changed from one:type to another, as from
The changing or

manual to automatic.
cutting-over, of course, is done gradually,
and as much as possible without interfering
with the service between the different sub-
scribers, so that during the period of alter-
e t6o another

be receivirig semi-automatic service, and

86

40

still others-will still be subject to purely .
Situations of this kind,

manual service. _
it will be seen, are calculated to make neces-

sary many special provisions, both with

respect to the automatic and the manual

apparatus, because some of the mahual ap-

paratus must -be modified for use in ex-
tending " connection to or- from automatic
subscribers, while some of the automatic

apparatus must be modified for use 1n ex-
tending connection to or from manual sub-
seribers. | - - |
45

- Generally stated, therefore, the object
of my invention is the proviston of an 1m-

proved and highly -efficient semi-automatic

telephone -exchange system.

sdapted to automatically select trunks run-
ning to a branch or private exchange, and

adapted to operate either as a common bat-

tery or a-lccal battery connector, as herein-

56 uiter -explained; the: Pl'ﬂﬂﬁiﬂﬂ -of an .im-

Special objects of my invention are the
provisien of an improved rotary connector

proved {Erunkil_.lg&éford circuit and trunk line

‘system for giving semi-automatic service

between manual and automatic subscribers,

between. automatic and automatic sub-

scribers, and between manual and manual

‘subscribers, as herein disclosed; the pro-

vision of an improved subscriber’s tele-

character that it is adapted for calling

either manually or semi-automatically, and
to ‘be called either manually or semi-auto-

matically; thé provision of a subscriber’s
line relay equipment of such character that
the line signal is blocked against operation

- when the subscriber calls automatically, and

of ‘such character that the subscribers can
be  called manually or automatically, as

~ hereinafter explained; and the provision of

certain ‘details and features of improvement
tending to increase the general efficiency of

a telephone system of this particular char-
sacter. | -

set forth and claimed.

—-

In the accompanying dr'awings” Figufe

1 represents diagrammatically a private

branch exchange to which there are allotted
both manudl and automatic substations A?
and A, -respectively, and outgoing .trunk
lines which terminate in a combined auto-

To the foregoing and other useful ends,
my invention consists in matters hereinafter -

69

phone apparatus, the same being of such

70

79

80

8o

matic and manual main exrihange, in a sys- .
tem embodying the principles of my inven-

{

tion. | |
Fig. 2 represents diagrammatically a
manual common battery private branch ex-

change having trunk lines also leading to
~the main exehange. |

- Fig. 3 represents the manual section of
the main exchange, comprising multiple ter-

minals of all the private branch exchange
trunks, the subscribers of which section are
equipped. with substations of the automatic
type, but adapted to manual work.

Fig. 4 represents the automatic section of
the central office or main exchange switch-

“ing apparatus havirg multiple terminals of
all private branch exchange trunks. |

- Tig. 5 represents one of the automatic
substations, its selector D’ allotted to the
automatic section (Fig. 4), and its multi-
pled manual equipment. -

920

100

'
- L

105

The automatic substations may be of any l,

suitable or approved typne, but the substa-
tions, like the:substation A, in eonnection 110



with “:Thich I have elected to illustrate mj.r

invertion,:each comprises a receiver 2, a

10

switch-hook 8 for 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. As the switch-hook is lowered the
cam-arm 4 momentarily presses the release

springs 7, 8 and 9 into engagement, whereby

the substation  line conductors may ' be
grounded simultaneously. When the switch-
hook 1s down the cam arm 5 engages the

~ spring 32, thereby bridging the ringer 33 in

15

20

- series with the condenser 332 across the line.

Furthermore, when the switch-hook is down
the said cam 5 disengages the springs 10 and
11, thus breaking the local circuit which in-
cludes in series the primary winding 12,
transmitter 13 and local battery 14. The

substation ground circuit is normally broken

~ between the ground springs 15 and 16 by

25

the cam arm 6, but when said springs are
together, ground potential is provided to the

- ground post 17, and to the release spring 7,
as 1s usually the case in telephones of this

type. The said substation comprises the

usual induction-coil 18 having the primary

~ winding 12 and secondary winding 19. Be-

30

Jo

40

. 45

50

55

-ing an automatic substation it is provided
with the usual vertical and rotary impulse
springs 20 and 21. - Said .substation is, of
course, provided with a dial (not shown)
- which 1s secured to the shaft 22, together
- with the locking dog 23. Furthermore, there

1s a locking cam 24 that locks the dog 23

while the receiver is on the switch-hook to

prevent a rotation of the dial. For oper-
ating the impulse springs 20 and 21 the sub-

station is provided with an impulse wheel
25 that is secured to the shaft 22, which im-
pulse wheel carries on its periphery the so-

called vertical impulse teeth 26 and one ro-

tary impulse tooth 27. The said impulse
teeth are sp arranged that when the dial
1s drawn down the impulse springs 20 and

- 21 are not carried into contact with the

- ground post 17; bué as the dial returns, first
-~ the vertical teeth engage the vertical impulse
spring 20, and -after they have completed
‘their work the rotary impulse tooth 27 oper-.
ates the rotary impulse spring 21. In this

operation the subscriber’s vertical line con-
ductor 28 is first given a number of ground
impulses, and then the rotary line conductor
29 1s given one ground impulse. It will be
seen that as long as the dial is out of normal

position, the dog 23 permits the secondary

circuit springs 80 and 81 to separate, thus

preveniing the_ impulses thit are delivered

60

to either line conductor from passing to the

. other. The signaling device comprises the

. 55

‘push-button 34 which, when pressed, carries

3\19_ spring 35 from the contact.point 36 te
e

United States Patent No. 815,321,

grounded contact point 37. All of the
automatic substations shown in the various

1,264,012

~diagrams are of the type above described.
‘The manual substations shown are of the
common battery type, and are well known.
At I (Fig. 3) there is represented one of

these automatic substations, the ringing cir-
cuit of which is modified to work in connec-
tion with a manual board, as ‘previously

‘stated. The line conductors of the said'sub-

station I have multiple terminals in the man-
nal board, and also in a first-selector of
the automatic exchange. The ringer 114 has
the ringer coils cennected in multiple, and
the local battery spring 115 is connected to

7

ground, so that when the switch-hook is

down the ringer spring 116:is pressed onto
the spring 115. - Cam-arm
there 1s an insulating bushing 118 which in-

R0

Iso, on the cam-arm 117 .

sulates the ringer connection from the ver-

tical line conductor. L S
Each subscriber of the automatic section
1s provided with a first-selector, such as the

first-selector D’ (Fig. 5) or D (Fig. 4).
These first-selector switches D and D’ may
be of any suitable or approved type, for ex-

ample, of the general type :described in
. | granted
March 13, 1906, to Keith, Erickson and

Erickson. Each selector embodies, among
“other details, the following well-known de-

vices and circuits (see Fig. 4). The switch

shaft (not shown) carries the vertical and

85

90

95

rotary wipers 38 and 39, respectively, and

the private wiper .40. The side switch is
well known and comprises the side switch
wipers 41, 42, 43 and 44, which may be
desigruated as the vertical, rotary and pri-
vate side switch wipers, and the rotary mag-
net wiper, respectively. The side switch is
under the control of the private magnet 45,
and when the side switch is in' normal or

first position the wipers 41, 42, 43 and 44
occupy the contact points 46, 47, 48 and 49,
respectively. - In the second position the

wipers rest on the contact points 50, 51, 52
and 53, respectively, and in the third posi-

100

105

110

tion ‘the contact points 54, 55, 56 and 57

are engaged by their respective ‘wipers.
Through the medium of the vertical line re-

lay 58, and while. the side switch is in first -

position, the subscriber controls the vertical
magnet 59, which latter operates to raise
the switch shaft and wipers 38, 39 and 40

‘vertically. By means of the rotary line re-

lay 60, and while the side switch is in the
first position, the subscriber controls the
private magnet 45, and, therefore, the side

115

120

switch. While the side switch is-in second -

position the rotary magnet 31, which op-
“erates to carry the switch shaft and wipers

38, 39 and 40 in a rotary direction, is ener-
gized.. The vertical and rotary line relays
58 and 60, acting conjointly, provide means

-~whereby the subseriber controls the release

magnet 62 while the side switch is in the
first or

second pogition. - If the side switch

125

130




)

10

15

20

39

49

explained hereinafter.

first level of the connector banks

126, which have zllotted to __their use suit-
able line and private banks. Said switch

is also provided with vertical and rotary

line relays 127 and 128 and the vertical and

rotary magnets 129 and 150, the release
magnet 131, private magnet 132, ringer re-
lay 133 and the impedance coils 134 and 135.
The side switch performs, as usual, switch-
ing operations through the medium of the

‘side switch wipers 136, 137, 138 and 139,
This connector is, 1n addition, provided with

the private relay 140 which is controlled by
the rotary line relay 128, which latter in turn
controls the private magnet 132, as will be
The object in pro-
viding the connector with this automatic
selective feature is as follows: A business

office, or private branch exchange, for ex-

ample, may be provided with three lines each
terminating in a different telephone, but all
of which are given the same number.
then becomes necessary to so arrange the
connectors that if one line is 1n use the con-

nector switch will automatically carry the

calling subscriber’s line into connection with
the second line, and 1f the second line is also

1in use the connection is carried to the.third-

line, and so on; and if all the lines are in

‘use the connection 1s extended to a busy-
30

signaling circuit. The -calling subscriber
would, of course, have no control over the

apparatus as to with which one of the set of
lines he makes connection. This, of course,

does not concern him, since, for the purpose
of. his call, any trunk line to the said office
or private branch exchange will do.  The
arangement of the connector banks is as fot-
lows: If one office to which the number 2811
(see Fig. 1), for example, is allotted wishes
three telephones, he will be given three lines
terminating, one in the first contact of the
, another 1n
the second contact of the first level, and the

‘third in the third contact of the first level.
Now, 1f the number 2811 1is called the con-
“nector 1s raised to the first level and then

rotated into engagement with the first con-

- tact of the first level; but if the said contact

oU

Db

1s busy the connector is automatically rotated
onto the second set of contacts, or onto the
third if the second is busy. It becomes de-
sirable, as stated, to provide means for sig-
naling the calling subscriber in the event

‘that all three of the lines are busy. For this
purpose the fourth set of bank contacts of

the. first level are connected with a busy-sig-

~ naling circuit to the contacts of which the

60

level.

connector will rotate 1t all the lines are busy.
A busy-signaling current is then sent out to
the calling subscriber’s line over a circuit
including the fourth set of contacts of this
It will be evident that any office may
be equipped with a number of lines, depend-

~ ing upon the number of contacts in the bank
65

reserving the last contact for the busy con

It

1,264,012

tact. If it becomes desirable, one whole

level may be reserved for one member, but or-
dinarily it is expected that each level would
be divided i1nto sets, one numbeér for each set
the number depending upon the position of

" the first contact of the set in the bank. As

70

shown in Fig. 3 the substation K has been =

cut over or changed from a manual station to

an automatic station, and, therefore, changed .

from the manual exchange to the automatic

76

exchange, that it may be operated automati- .

cally to establish connections, instead of hav-

~ing to call manually each time a connection

1s desired. To bring:about this cut-over, the

- drop 119 1s disconnected from the line con-

80

ductors by. the insertion of insulation be-

“tween the springs 120, 121 and 122, 123,

the condensers 280* and 2812 are Inserted in
the manual line circuit, battery B’ .1s con-
nected to the springs of the bridge-cut-off
relay of the first selector, and the wiring of
the ringer connections at the substation K 1s

changed from the wiring of the ringer 114 at

substation I to that shown at K or at sub-

station A. In short, I represents an-auto-

85

20

matic substation operating manually, and

after 1t has been cut over to operate auto-

matically. My improved apparatus and sys-

tem is not only adapted to semi-automatic

‘work, but is also adapted for a change or

cut-over from a common battery telephone
system to a local battery automatic telephone
system. ‘Of course, and as already Indi-
cated, just before the cut-over all the sub-
séribers whose stations are to become auto:
matic are given, instead of a regular man-

-ual telephone, a specially arranged auto-

matic telephone I, which may continue to

work manually as long as it is desirable, and
‘at a suitable time the telephone is 1n'a few

minutes changed to the form shown at K,
from which it continues to work automati-
cally, the line-signal relay springs having

also been re-arranged, as already indicated.

The operation of the system may be maore

tion when one subscriber calls another.
Suppose that the subscriber at substation A,
which is a substation of the private branch
exchange shown in Fig. 1, desires to estab-
lish connection with the automatic substa-

tion A’ shown in Fig. 5, on the line #2220

which is allotted to the main central ex-

change. In that event, the calling subscriber

at substation A removes the receiver 2 from
the switch-hook 8, whereby the secondary
winding 19 in series with the receiver 2 1s
bridged across the line conductors 28 and 29.

- This closes an energizing -circuit through
the line relay 141, extending from ground

(G2 through the jack springs 142 and 143,
vertical Iine conductor 28, secondary springs
30 and 31, signaling device, secondary wind-
ing 19, receiver 2. rotary line conductor 29,

“at K is shown an exactly similar substation

05
100
105

11¢°

- clearly understood by considering its opera- -

115
120
126

130
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passes to the tlnrd position then since the
selector D is of the trunk-release type, the

selector D 1s controlled through the next

switch with which a connection is then es-
tablished, and through the private wiper 40,

. and by means of the back-release relay 63.

10

19

20

. 25

The brldge cut-off relay 64 is provided to
open the connection between the line relays
58 and 60, and between said relays and bat-
tery B’. "This is desirable, because if the

- relays are not disconnected from each other
. and from the battery, the ringing current
 for signaling the subscriber may operate.
either or both of the relays 58 and 60 and
cause some interference with -the switch.
is also desirable to remove the bridge formed
“through the said relays from across the line

It

to give the voice-currents as clear a path as
possible.. In a system of the size herein

“described the so-called second-selectors . E
: (Flg' 4) are selected by the first-selectors
and 1n turn
' ete.

pick out the connectors R, L,
The. second-seleetor E is the: same as
the first-selector with the exception that
there are no normal conductors, such as the

~ normal conductors 65 and 66 of the selector

~ second-selector : for a bridge-cut-off relay,
such as the relay 64 of the selector D, and

30
35
40

45

switch D. There i1s also no necessity in the

it is also omitted, and the line relays are con-
nected directly to the battery lead. The pri-
vate normal conductor, such as the private

normal conductor 67 of the selector D, is -

of no utility in connection with the second
selector and is also omitted. Since like
parts are likewise represented throughout
the drawings, the vertical ma
the rotary magnet 69, the release magnet 70
and the private InaO'net 71 will be recog-

nized and understood. . The said private
- magnet 71, of course, controls the side switch
wipers 72 78, T4 and 75, the said private -
magnet also controlhng the circuit of the
vertical magnet 68, in the usual manner by
means of the sprlngs 76 and 77, but not of

the release magnet, for the release magnet
~ spring is omitted. The vertical movement

39

60,

“of the switch' shaft, and, therefore, of the
-wipers 78, 79 and 80 is controlled by the
50

vertical magnet 68, and the rotary move-
ment by the rotary magnet 69, the rotary

“magnet circmt being provn:led with the
‘usual interrupter springs 81. The operative

magnets of the switch are, of course, con-
trolled by the. subscriber threngh the

‘medium of vertical and rotary line relays’
82 and 83, as is well known. ’
- have nnder their control the usual springs

Said relays

84, 85 and 86, and .in addition the trunk-
release sprlngs 87 and 88, whereby the said
SW1teh may be released- when the side switch
wipers-are in first or second position.

‘The connector switch F may also be of any

snitable or approved type, for instance of

'65 the general type descrlbed in Umted States

Patent No. 815,175,

onet 68 and

" Fig. 4 is of the rotary type—that is,

to Keith, Ermkson and Erickson. The con-

nectors, of course, are used to complete the
connectlon to some glven telephone 11ne lead-
ing to some subscriber’s station or other line,

as will be explained with reference to the

connector I.. The mechanical details of the
first-selector and connector, as 1s well known,
are very much the same. For example, the

connector switch shatt (not shown), like the
first-selector switch shatt,” carries the line

wipers 89 and 90 and the prlvate wiper 91.
The connector switch is also controlled by

the calling subscriber through' the medium

of the vertical and rotary line relays 92 and

93. The vertical line relay directly con-

trols the vertical magnet 94, and also the
rotary magnet 95 and ringer relay 96. The
function of the vertical magnet 94 1s to give

“the shaft and -shaft wipérs their vertical
‘motion, and the rotary magnet 95 imparts to

the shaft and shaft wipers a rotary or cir
cular motion. The rotary line relay controls

the private magnet 97, which latter under-

certain conditions centrols in turn the verti-

cal and rotary magnets 94 and 95, release

magnet 98 and also the side switch w1pers 99,
100, 101 and 102. The side switch of the
cennector like the side switch of the first-
selector, has a normal or first position, a
second posﬂ:wn and a third position.
release magnet 98 is also controlled by the
line - relays 92 and 93 con](nntly By the

condensers 103 and 104 the circuit through

the connector i1s divided 1nto two sections.

granted March 183, 19'06 '

70
75
80
85
90‘ -

95

The

100

The back-bridge relays 105 and 106 give to

the called subscriber means whereby he may
release the connector switch that has been
connected with. his line.

of any suitable design, as, for example, the

The central office
1s-equipped with a busy-signaling apparatus.

105

one comprising ai 1nterrupter 107 in serles

with the primary winding 108 of the induc-

tion-coil 109, whereby a busy-signaling cur-
rent is induced in the secondary- winding

110 of the said coil.

110

The connector switch

shaft also carries a normal post arm 111

which, when the (.onnector shaft i1s off nor-

mal, allows the spring 112 to engage the
—contact point 113, whereby

the busy-signal-
ing current passes to the 11ne of the calling

115

subscriber when the side switch 1s in ﬁrst -

position. The connector switch L, shown in
neans
are provided whereby the connector shaft

may be made to automatically rotate to pass

over a busy contact of a set of lines, and to
stop-on the first one of that ‘group Whlch 18
idle. "In other words, the connector L com-
bines the general { eatures of -the connector
with those of the first-selector.

said general type.

The con-
. nector switch L is an improved form of the
‘The usual switch shaft
of 'said connector is provided with the line
*w1pers 124 and 125 and the prwate W1per

120

125

130
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 through the jack springs 144 and 145, line

relay 141 to the battery lead 146, thence

~ through battery B and to-ground G. - The

extends from

sald relay, upon energizing, attracts its ar-

‘mature 147, whereby a circuit is closed
through ‘the line lamp 148. This ecircuit
ground G? through the lamp

- 148, contact point 149 and armature 147 to

10

15

the battery lead 146, thence through battery

B.and to ground. The operator, 1n response

to the signal, and learning that an outside

connection is desired, inserts the plug p 1nto
‘the jack j, and operates the key % so that
the springs 150 and 151 and 152 and 153

engage, whereby the condensers 154 and 1565

are bridged or shunted by the coils 156 and

157. The . substation A 1s now. connected

with the trunk line conductors 158 and 159,

~ which terminate in the first-selector D (Fig.

20

. the number of the substation A’, the sub-
seriber at substation A operates his calling
device-in a suitable manner, corresponding
For each digit the vertical
line is grounded a certain number of times;.
corresponding to the numerical value of the

- 25

30

35

4). The calling operation by which the sub-

scriber A, for example, would call and signal
subscriber A’ is as follows: To call the
number 2220, which is arbitrarily chosen as

to each digit.

digit, and then the rotary side of the line
is grounded once. The first digit being 2,

- the calling subscriber at substation A turns

his dial for the first digit 2, thereby ground-
ing the vertical line conductor 28 twice and

‘the rotary line conductor 29 once upon the

return motion of the dial. The ground po-

tential to the line conductors 28 and 29 is

~ then transmitted to the trunk line conductors

40

158 and 159. . Grounding the vertical line

conductor 28 energizes the vertical line relay
58 of the first-selector D. The ecircut

_through said vertical line relay extends from
- “ground G’ through the ground springs 15

. and 16 to the ground post 17, thence to the
- 45

vertical impulse spring 20, vertical line con-
ductor 28, jack spring 143, plug p, springs
172 and 173, conductor 174, through the key

~ springs 158 and 152, relay 157, springs 175
* and 176, vertical trunk conductor 158 to the

-850

.. bridge-cut-off springs 166 and 165, to the

side . switch wiper 41, -contact point 46,

through the vertical line relay 58 to the

* battery lead 167, thence through battery B’

' Do

- relay springs 168. and 169 are pressed into
contact, and an energizing circuit 1S each

" and to oground: FEach time that the vertical

line relay 58 is .energized the vertical line

. time established through the vertical magnet

60

59.. The ecircuit through salid magnet ex-
tends from ground G*® to the relay springs

168 and 169, to the private magnet .springs
170 and 171, through the winding of the
- vertical magn

et 59 to the battery lead 167,

~ thence through battery B and to ground.

66

The vertical magnet 59 being operated twice,"

- tacts to be

the first-selector switch shaft and wipers 38,
39 and 40 are raised two steps. The said
wipers are carried to a level with the contact
points that constitute the terminal of the

‘trunk line leading to the selector switch E.
Following the verti¢al impulse the rotary

impulse spring 21 1s grounded once by the

rotary impulse. tooth 27, thereby grounding
the rotary line conductor 29 once and ener- - -
75

gizing the rotary line relay 60. The path

of this energizing circuit is from greund G’

through the ground springs 15 and 16 to the
ground post 17, rotary impulse spring 21

springs 150 and 151, relay 156, springs 163

70

“to the rotary line conductor 29, jack spring
144, springs 160 and 161, conductor 162,

80

and 164 to the rotary trunk line conductor

159, side switch wiper 42, contact’point 47
to the rotary line relay 60, thence to the
bridge-cut-off springs 177, 166 and 165 to

-the battery lead 167, thence through battery

B’ and to ground. The rotary line relay,

“upon energizing, presses the line relay
springs 178 and 168 into contact, thereby

establishing an energizing circult through

salid magnet passes from ground * through

the springs 168 and 178 to the private mag- .
net 45 and battery lead 167, thence through
‘battery B’ and to ground. 'The private
magnet being energized for a moment and.

then deénergized, the side switch of the first-
selector passes to second position, permitting
the side switch wiper 44 to close the ener-
gizing circuit through the rotary magnet 61.
The current flows from ground G* through
the contact point 53, side switch wiper 44 to
the interrupter springs. 179, thence through
the winding of the rotary magnet 61 to the
battery lead 167, thence through battery B’
and to ground. The rotary magnet 1s ener-

-gized one step, and the shaft wipers 38, 39

and 40 are carried into engagement with the

‘bank’ contacts that constitute the terminal °
of a trunk line leading to the selector switch

E. If the first trunk liné 1s busy an ener-
gizing circuit is established through the pri-

vate magnet 45, when the private wiper 40

engages the grounded contact, thereby re-
talning the side switch in second position
and maintaining the circuit through the
rotary magnet 61. The rotary magnet, by

intermittent magnetization, causes the shaft
wipers to rotate past the last busy trunk line.

However, as soon as the private magnet de-
energizes, the side switch 1s tripped into
third position; or if there are no busy con-

61, as-is well known, trips the side switch
to third position, when the wipers engage
the first trunk line, with the result that as
soon as the side switch wipers 41 and 42

i

passed over, the rotary magnet

85

90
‘the private magnet 45. The current through

95

100

105

110 -

115

120

125

engage their respective contacts 54 and 55
‘the subscriber’s line 1s extended to the se-
-~ lector switch E. - Also, since the side switch
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~ connector bank over the private normal con-

10

Wlper 43 enga,ges the grounded contact.point
96, a guarding potential is established at the
prlvate wiper 40 for protecting the selzed
trunk line to the selector K- from being mo-
lested by any other switch. This guarding

potential also protects the calling trunk line
by establishing a guarding potential at the

ductor 67. The second digit is called after
the subscriber has established connection

~with the selector E, by way of the trunk
conductors 180 and 181. The subscriber ro-

- tates the dial, as described, for the second

15

digit 2, thereby grounding the vertical and
rotary "line conductors 28 and 29, which

“causes the energization of the selector ver-

tical and rotary line relays 82 and 83. The

selector switch E operates for the second

- digit in the same manner as the first-selector

20

D, and the shaft wipers 78, 79 and 80 are
carried to the second level and brought in

contact with the terminals of an idle trunk -

- line Jeading to the connector F The third

25

"~ nector.

digit operatlon of the dial, since the sub-
scrlber s line conductors are extended to the
connector F, is directed to the said con-
Groundlng the vertical trunk con-

 ductor 158 for the third digit energizes the

30

. battery

85 to ground. The vertical line relay- 92 in

vertical line relay
The current through said relay flows from

~the substation ground G’, as previously

traced, to the vertical trunk conductor 180,

to the vertical line relay 92, thence to the
lead 167, and through battery B’

~ turn presses the line relay springs 182 and

40

183 into contact, and as a result the magnet

94 is operated. The current through the

said magnet flows from ground G° to the

springs 182 and 183, private magnet springs’
- 184 and 185, side switch wiper 102, contact

point 186, vertical magnet 94 to the batter d’

~ lead 167, and through battery B’ to groun

50

The vertlcul magnet 94, as usual, operates

to raise the switch shaft. . Belllﬂ' operated

‘twice the shaft is raised two steps, and the

shaft wipers 89, 90 and 91 are carried to
a polint oppos:tte the level in which the line
of the substation
the rotary trunk conductor 159 is: grounded

‘the rotary line relay 93 of the connector F -

18 operated. The current flows through the
-~ rotary relay 93 from the substation ground

55

.' 60

65

to the rotary trunk conductor 159, as
viously traced, rotary line relay 93 to the

battery lead 167 thence through battery B
~and to ground "The rotary 11ne rela,%r 93 1n

turn energizes the private magnet 97 upon

pressing the line relay springs 188 and 182
into contact. The current through the said
private magnet passes from ground 1+

through the springs 182 and 188, private

- magnet 97 to the battery lead 167 thence
~ through battery B’ to ground. The priv.ée
‘magnet being oper ated causes the Slde S\vltc}

L

'to pass from ﬁrst to second position.
- result the side switch wiper 102 shifts 1nto

.- selector D’ of the called line.

92 of the - connector F.

the calling

#2220 18 located. - When

pre-

As a

engagement with the contact point- 189,

thereby substituting the rotary. magnet 95

for the vertical magnet 94 to bring the mag-
net 95 under the control of the vertical line

relay 92. The fourth digit operation of the

| dial causes the vertical Iine conductor 28

to be grounded ten times, since the fourth
digit 1s the digit 0. Each time that the
vertical trunk conductor 158 1s grounded

“the vertical line relay 92 of the connector F
‘is operated over circuits that have been
‘pointed out; but instead of operating the

vertical magnet 94 1t operates the rotary
magnet 95 each time. The circuit through
the said rotary magnet extends from ground
(G*® .to the side switch wiper 102, thence
through the contact point 189 to the said
rotary magnet 95, to the battery lead 167,

and through battery B’ to. ground The

switch shaft 1s thus rotated step by step
until the wipers 89, 90 and 91 are -carried
into engagement with the normal conductors

190, 191 and 192 that extend to the first-

ductors 190 and 191 continue to the called

70
75
80 a
85

90

The con- |

subsecriber’s line and to the substation #2220 -

(Fig. 5).. Grounding the rotary line con-
ductor 29 for the last time energizes the
rotary line relay 93 of the connector F, the
energization of which relay causes sither the

96

release of the connector switch 1f the called .

line is busy, or the release of the side switch -

from second to third position if the line is
not busy. It will first be assumed that the
energization of the rotary line relay 93 pro-
duces the latter result—that is, releases the
conhector side switch to third . position,
which latter operation places the side switch
wipers 99 and 100 in engagement with the
contact points 193* and 1947, thus placing

subseriber’s line in connection

100

105

with the called subscriber’s line through the .

‘condensers 103 and 104. * This connection 1s

marked by heavy lines in Figs. 1, 4 and 5.
To signal the called subscriber the calling

110'

subscriber presses his signaling button 34,

thereby grounding the vertical line condhic-
tor 28 over a circuit that extends from

115

ground G’ through the ground springs 15
and . 16, contact polnt 37, spring 35 to the

Vertlcul line conductor 28 As a result the_ -

vertical line relay 92 of the connector F'is
energlzed Slnce the side switch wiper 102
is in third position, said relay 92 causes the

rihger relay 96 to become magnetized. The

current through said ringer relay flows from
ground G° to the side switch wiper 102,
thence through the ringer relay 96 to the

battery lead 167 and through battery B’ to

ground The ringer relay, ipon attracting
its armature, forces the ringer relay springs

120

125

193 and 194 onto the ringer relay springs

195 and 196 thus breakmg the connectlon

s

139
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between the calling SubSCPiber and tﬁé called

subscriber, and bridging the ringer genera-
tor 197 across the called subscriber’s line

for ringing the bell 198 at the station of-the
latter. In order to prevent the ringing cur-

rent from interfering with the line relays
- Spective armatures and remain in readiness

199 and 200 of the called first-selector D’ the

i bridge-cut-off relay 201 1s energized as soon

10

15

20

as the connector side switch wiper 101 en-

gages the grounded contact point 202. The

circuit through said bridge-cut-off relay ex-

tends from ground G*! through the side

switch wiper 101 to the private wiper 91, to
the bridge-cut-off relay 201, thence to the
battery lead 167, and through battery B’ to
ground. The said relay 201, upon energiz-
ing, separates its springs, théreby breaking
the connection between the said relays 199
anid 200 and battery lead, and between each
other, leaving the line clear at the selector

D’. The same circuit that connects the side

~ switch wiper 101 with the connector shaft

- 25

80

35

0

48

~ private wiper 91 1s used for establishing a
- guarding potential that

protects the seized
line from 1interference by some other sub-
scriber.
ing thus connected, communication may be
carried on over the connecting circuit shown
in heavy lines in Figs. 1, 4 and 5.

The release of the central office switching

apparatus occurs when the calling subscriber
restores the receiver 2 to the switch-hook 3,
thereby pressing the release springs 7, 8 and
9 into engagement for a moment. The con-

tact of the said release springs grounds the

vertical and rotary line conductors 28 and

29 simultaneously from ground G’ to the re--

lease spring 7, thence through springs 8 and
9 to the vertical and rotary line conductors,
thereby simultaneously energizing the con-
nector vertical and rotary line relays 92 and
93, whereby the release relay 203 of the se-
lector E 1s 1included in a series circuit with

the release magnet 98 of the connector F.

The path of the circuit extends from ground

(3% at the selector K to the side switch wiper

© 74, release relay 203, selector shaft wiper 80,

30

connector release ‘springs 204 and 205, re-
lease magnet 98 to the battery lead 167,

thence through battery B’ and to ground.

When the connector release magnet 98 is

thus supplied with current it energizes, and

~as a result the switch shaft and side switch

56

. 80

are restored to normal position, thus break-
ing the ‘connection .between the connector

switch shaft wipers 89, 90 and 91 and the

normal conductors 190, 191 and 192. The

vack-release relay 203 of the selector E, be-

g 1n the same circuit with the release mag-
net 98, energizes simultaneously with the
latter and presses the springs 209 and 210
into engagemernt, which in turn close an en-
ergizing circuit through the release magnet

70 of the selector E in series with the release.
85 relay 63 of the selector D. This circuit ex-

The two substations A and A’ be-

- condition.

)

relay 63, shaft wiper 40, springs 209 and 210,
through the winding of the rclease magnet
70 to the battery lead 167, thence through

battery B’ and to ground. All of the relays
and magnets thus energized attract their re-

to release their respective switches, and as
soon as the substation release springs 7, 8
and 9 separate and break the ground con-
nection with the line conductors 28 and 29
they again deénergize. The calling sub-

scriber thus restores all switching apparatus

tends from ground G° throﬁgh the release

70

75

which he originally brought into use. When

the line conductors 28 and 29 are grounded

simultaneously the relays 156 and 157 of the
private branch exchange energize simulta-
neously, whereby the springs 211 and 212

80

engage, as a result closing a circuit through

the drop 213. At no other time do the

springs 211 and 212 engage, the adjustment

being such that only when the said two re-
lays energize simultaneously, as during the
release, are the springs 211 and 212 placed
in contact. The circuit through the drop
213 extends from ground G®° through the
drop 213, springs 211 and 212 to the battery

85

90

lead 146, thence through battery B and to
ground. The operation of . the drop indi-

cates to the operator that the subscriber at
substation A has vacated the trunk line.
The plug p 1s then removed from the jack j
and the key % is restored to normal position,
thereby returning the trunk Iine to normal

I the called line #2220 is busy at the
time that the calling subscriber attempts to
establish connection, the connector F is re-
leased by the last impulse to the rotary line
conductor 29 as follows: Said impulse ener-
gizes the rotary line relay 98 of the con-
nector ¥, which relay in turn energizes the
private magnet 97, pressing the private
springs 202® and 203* into contact after the
private wiper 91 has been carried onto the
private bank contact. Of course, it is un-

derstood that whenever the line #2220 is
busy the connector private bank contacts.
connected with the private normal conductor

192 are all connected to ground. Therefore,
since the connector side switch i1s in second

position when the private magnet springs

202* and 203* are brought into contact, an
energizing circuit 1s established through the
release magnet 98 from the said grounded

private bank contact to the private wiper 91,

thence to the side switch wiper 101 (which

1s 1n second position) to the private magnet

springs 202* and 203%, through the winding

of the release magnet 98 to the battery lead
B’ to ground.

167, thence through battery B’
The connector switch shaft and side switch
are thus released and connection is not es-
tablished with the called line.
the calling subscriber presses the signaling

Now, when

95

100

105

110

116

120

125

130



button 84 the _#ertical line relay 92 becomes

energized and operates to close a circuit

" through the vertical magnet 94. The verti-
cal magnet operates to carry the switch shaft
-vertically, whereby the off-normal springs

112 and 113 engage to permit the busy-sig-

10

naling current to pass to the calling sub-
scriber’s line, in the usual way. The sub-
scriber, upon hearing the busy-signal, re-
stores his receiver to the switch-hook, where-
by the release springs 7, 8 and 9 are pressed

- into contact and an energizing circuit estab--

- lished through the connector vertical and

‘rotary line relays 92 and 93, as already ex-
15

plained, producing the release of the switch-
ing apparatus, as stated. The operator is
given the disconnect signal by the operation

~of the drop 213 in the manner explained

~ above, -

20

25

If the subscriber at substation A’ (Fig.
5), for example, desires to speak to the sub-
~seriber A2 of the private branch exchange

(Fig. 1), the first-selector D’ and some sec-

ond-selector, E for example, are operated,.

in the manner just described, to establish

connection with the trunk conductors 214,

- 215 and 216 which lead to the rotary con-

. 80

nector L. These rotary connectors, of course,
may be accessible only from some one sec-

ond-selector level—in this case the eighth

“level—since the rotary. connectors of the
~ main automatic exchange are allotted to one

~ particular hundred-group, and all of the

35

40

45
60

6b

trunk lines leading to the various private
branch exchanges may terminate in this par-

* ticular hundred-group to which the rotary
~ connectors are allotted. ~Assume that the

number allotted to the trunk lines leading

to the private branch exchange (Fig. 1) 1s

9811; then, after the subscriber at substa-
tion A’ has operated the first-selector switch

D’ for the first digit 2, and a second-selector

for the second digit 8, and established con-
nection with the conductors 214 and 215,
the effect of grounding the line conductors

217 and 218 of substation A’ for the last

two digits is to 6perate the vertical and ro-

tary line relays 127 and 128 of the connector
L. The vertical impulse energizes the verti-
cal line relay 127, and the vertical magnet

129 is in turn energized, and the shaft
wipers 124, 125 and 126 are raised opposite
the first level. The rotary impulse operates
the rotary line relay 128, which upon ener-
gizing closes a circuit through the pri-

vate relay 140. This circuit extends from.
ground G** through the springs 206 and 207,

- through the private relay 140 to the battery

¢0

lead 167, thence through battery B” and to

ground. The private relay 140 energizes and

closes a circuit through the private magnet

65

 magnet 132 to the battery lead 16}7,

182, said circuit extending from ground G**
through the springs 219 and 220
thence

through battery B’ and to ground. The

" is not 1n-use there is no
the private wiper 126 to lock and hold the
private magnet when the last rotary impulse
private

1,254,012

private magnet, upon energizing and de-

_energizing, permits the side switch to pass

to second position. The last vertical im-
pulse operates the rotary magnet 130 1n the
usual way, and the last rotary impulse ener-.
gizes the private relay 140, which operates

to close a circuit through the private mag-
" net 132, which now operates to immediately

release the side switch from second to. third
position, which closes connection with the
first line of the group; or, possibly, the pri-

70

75

vate magnet is energized to lock the side -

switch in second position to cause the con-

nector shaft to automatically rotate onto the

next idle contacts. Of course, if the second
set of contacts leading to the office desired
are busy, the connector shaft wipers are ro-
tated to the third trunk.line, etc. Further-
more, 1f all of the trunk lines to which the
number 2811 is allotted are engaged, th¥

80

85

shaft wipers are rotated onto a set of con-
tacts to which the busy-signaling machine M

is connected, and the calling subscriber re-
ceives the busy-signal. This automatic rota-
tion is brought about as follows: When the

private relay 140 energizes, the private mag-

net 132 1s energized, as previously explained,
and is maintained energized if the first pri-

‘vate contact is grounded—that 1s, 1f the first

trunk line is in use. The locking or holding
circuit for the private magnet extends from
the grounded contact to the private wiper
126, side switch wiper 138, contact point 221,
private magnet springs 223 and 222, private
magnet 132 to the battery lead 167, thence

. through . battery B’ and to ground. The

private magnet 132 is thus energized by a
locking circuit and retains the side switch
wipers in second position as long as the

'wiper 126-engages a. busy: or grounded con-

tact. Kurthermore, when the private mag-

net is energized the spring 224 is shifted

90

95

100

105

from the spring 225 to the spring 226,

whereby a.new energizing circuit is com-
pleted through the rotary magnet 130. This

circuit extends from ground ('3 through the
interrupter springs 227%, private relay
springs 228 and 2292, private magnet springs
226 and 224, side switch wiper 139, contact
point 227, rotary magnet 130 to the battery
lead 167, thence through battery B’ and to
ground. The connector now operates to
rotate automatically as long as the shaft

110

115

wiper 126 engages a grounded contact point.

“When the shaft wiper 126 leaves the last

busy contact the circuit through the private
magnet is broken, whereby the said magnet
deénergizes and the side switch passes to
third position. If the first set of contacts
ground potential at

comes, and therefore the side switch passes
to third position. At any rate, when the
side switch passes to third position, and

120

125

180
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when the side switch wiper 138 engages the
contact point 228, a guarding potential 1s

established at the connector private bank
for protecting the seized line. Assuming
that the connector L has engaged the termi-

‘nal contacts of the normal conductors 65, 66
“and 67 of the trunk line conductors 158 and
159, then- this guarding potential closes an

energizing circuit through the bridge-cut-
off relay 64 of the first-selector D.. Also, at

the instant that the side switch wiper 138

engages the grounded contact point 228 an

 energizing circuit is established through the

15

‘switching relay 229 to the battery lead 167,

thence through battery B’ and to ground.
The said relay, upon energizing, operates

. to shift the springs 230 and 231 to the

20

springs 232 and 233, respectively. The
engagement of the springs 230 and 232 con-

nects the back-bridge impedance coil 134

 with the battery lead 301, and the engage-

28

30

ment of the springs 231 and 233 connects the
back-bridge impedance coil 135 with ground.
A fter the shaft wipers 124 and 125 have con-
nected with the normal conductors 65 and 66,
respectively, then at the instant that the side
switch wipers 136 and 137 engage the con-

tact points 234 and 235 an energizing circuit

is established through the signal relay 236
(Fig. 1) at the private branch exchange.

~ This circuit extends from ground G** through

35

40

the springs 233 and 231, coil 135, rotary
conductor, through the ringer relay Springs
to the side switch wiper 187, shaft wiper 129,

rotary normal conductor 66, rotary trunk.

conductor 159, springs 164 and 163, con-
ductor 237, springs 239 and 238, relay 236
to the vertical conductor, springs 175 and
176 to the vertical trunk conductor 158, ver-

tical normal conductor 65, shaft wiper 124,

contact point 234, side switch wiper 186,
through the ringer relay springs to the verti-

~ cal conductor, impedance coil 134, springs

45

6L,

o9

60

65

930 and 232 to the battery lead 301 (Fig. 3),
thence through battery B® and to ground.

"The relay 236, ipon energizing, attracts its
armature 240 against the contact point 241,
“whereby an energizing circuit -is closed

through the drop 218. This circuit extends
from ground G° through the said drop, con-

tact point 241, armature 240 to the battery
lead 146, thence through battery B and to

oround. The operator, in response to the
drop signal, operates the key £’ to bridge
her talking set across the extended trunk
conductors 158 and 159, and upon learning

“that substation A2 is desired inserts the plug

p into the jack 7. Of course, had the sub-

scriber at substation A’ desired connection
with any other subscriber of the private

branch excharige, such as the subscriber at
substation A, the operator would insert the
plug p into the jack corresponding to the

desired line. However, when the ring of
the plug engages the ring of the jack 7* an

“through

through _
" thereby indicating to the operator

plug disengages

relays : ,
relays to deénergize, and the armatures to

=2

energizing circuit is closed through the re- =~

leasing relays 242 and 243, as follows: From:
ground G*® through the jack j* and plug p

to the conductor 244, springs 245 and 246,

conductor 247, relays 242 and 243 to the bat-
B and

tery lead 146, thence through battery

70

to ground. The said release relays attract .

‘their respective armatures, and when the
armature 248 engages the contact point 249

i circuit is closed through the SUpPervisory
lamp 250 extending from . ground
through .the springs 251 and 252, contact
point 249, armature 248, conductor 253, con-
tact point 254, armature 255, lamp 250 to
the battery lead 146, thence through battery

G22 |

78

80

B and to ground. The further use of the .
release relays will be explained hereinafer.

After the plug p is inserted into the jack j*
the key %’ is operated to disconnect the ex-
tended trunk line conductors 158 and 159

“from the line conductors of the called sub-

station, and to bridge the ringer generator

85

056 instead. The subscriber at substation -

A2, in response to the signal, removes the re-

ceiver from the switch-hook, whereby bat-

tery current for talking purposes is supplied
over a circuit-extending from ground G'
the winding 257, springs 259 and
153, conductor 174 to the sleeve of the plug
p, then through the substation A? to the tip
of the plug p, conductor 162, springs 150

“and 258, through the winding 260 to the
battery lead 146, thence

through battery B
oround. The relay 261 now ener-
attracts the armature 255 from the

and te
gizes and
contact

point 254, whereby

the supervisory lamp _
i ) that the

subscriber at substation A2 has answered.
The release of the central office switching

apparatus occurs, as ‘previously explained,
when the calling subscriber

toration of the receiver to the switch-hook.
When the. subscriber at substation A* re-
stores his. receiver to the switch-hook the
energizing circuit through the relay 261 1s
and the armature 255 returns to
normal position in contact with the point

954, thereby. completing the circuit through

the supervisory lamp 2950, indicating to the
operator that the established connection has

90

i

100

- the circuit -
250 1s broken,

105

r grounds both
" line conductors simultaneously upon the res-

110

115

been abandoned. The operator then re- .

p from the jack j* and also
913. When the ring of the
from the ring of the jack
the ground G*° is cut off from the release
942 and 243, thus permitting the said

moves the plug
restores the drop

return to normal position, thereby breaking
the circuit through the supervisory lamp 250
when the armature 248 leaves the contact
point 249. EEEE | -
“When the subscriber at-substation A’ calls
a subscriber, A® for example, of the manual

120

126

1340



B 1ng the

10

15

20

10

'.pfivate branch exchange (F'ig.; 2)5 the cen-
tral office switching apparatus, including the.

first-selector D’, a:second selector E and a
rotary connector L, is operated in the man-
ner already explained, to establish connec-
tion with a trunk line leading to the branch
exchange. The operator in turn, in the usual
manner, completes the connection by insert-

line. |
The substation A’ may be operated, in the

‘usual manner, to establish connection with
the substations K and I. In each case there

1S a busy-test upon the corresponding jack at
the manual board of called Iine. This busy
test 1s provided by the corresponding switch-
ing relay on the manual board, the said relay
being energized through the private wiper
of the connector and the private normal. A
busy test is also provided from the private

- wiper to all multiple connector private bank

- contacts, as usual. This is, of course, to pro-

tect the called line. The calling line is pro-

~-tected in a similar manner by the first-

30

35

selector as soon as the switch shaft rises.
This is true with regard to all lines operat-
ing automatically. S

~ Suppose that the subscriber at substation

A? desires connection with the substation A3

(Iig. 2) of the manual private branch ex-

plug »" into the jack of the desired

L =

.
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ing the seized trunk line. Furthermore, an

~change shown in Fig. 3, and at the same

time an énergizing circuit is closed through

the relay 229 of the connector L. for bridg-
‘1Ing the battery B2 across the trunk line lead-

ing to the trunking opeérator’s cord circuit
(Fig. 2). The circuit through the switch-

g relay 266 extends from ground G* to

the private wiper 126, conductor 267, switch-

“ing relay 266 (Fig. 3), resistance coil 268 to
the battery lead 167, thence through battery

change. In that event, the operator at the

branch exchange shown in Fig. 1 is signaled
and given the number of the exchange in
Iig. 2. The operator answers the call with
a local plug, but upon receiving a number of
the exchange in Fig. 8 she removes the local

Plug and inserts the plug » into the jack 72.
‘Assuming this number to be 2821 the key %

~ 18 operated to move the springs 176 and 164

_40

45

- nector L, which is

30

)

a5

selector E are then

from the springs
262 and 263°, whereby the trunk conductors

158 and 159 are disconnected from the re-

mainder of the trunk circuit and placed in
connection with the o

vice d. The first-selector D and the second-

to establish connection with the rotary con-
operated by the last two
digits (2 and 1) of the number 2821, to se-
lect the idle trunk line conductors 263 and

- 264 1n the second level leading to the manual
~exchange (Fig. 2). As'soon as the operator

has finished transmitting impulses, . the key
i 1s restored to normal position, ‘whereby the
trunk conductors 158 and 159 are extended

to the cord circuit conductors 174 and 162,

respectively, to terminate in the condensers

156 and 154. The operator then throws the

key %" (Fig. 1) to bridge her talking set
across sald conductors 174 and 162, to listen
for the called subscriber. When the side
switch wiper 138 engages the grounded con-
tact point 228 a guarding potential is estab-
lished at the private wiper 126, and, there-
fore, at the private contact 265, for protect-

175 and 163 to the springs

operated, as explained,

perator’s calling de-

301, springs 232 and 230

.operator at the manual

B’ and to ground. The circuit through the

connector relay 229, of course, goes from

ground G'* to the side switch wiper 138,
thence through the coil 229 to the battery
lead 167, and to battery B” (Fig. 4). The

relay 266, upon energizing, operates to shift
the springs 269 and 270 from the springs 271

and 272 to the springs 278 and 274. The
~disengagement of the said springs discon--
nects the drop 275 from the rotary line mul-

tiple of the trunk conductor 264, and re-
moves the ground spring 271 from the ver-
tical line multiple. of the trunk conductor
263. The disengagement of the said springs
connects the trunk line conductors 263 and

energizing circuit is closed _through the
switching relay 266 -of the main manual ex-"

70

75

S

89

90

264 with the tip and sleeve springs of the

Jack j*. When the switching relay 266 op-
erates, as above stated, the springs 276 and

95

277 also engage, whereby ground is placed .

upon the jack ring 278 for giving to the op-

erator a busy-test should she test the jack 7

while the line is busy. When the side switch
passes to third: position an energizing cir-
cult is closed through the line drop 281 of
the manual exchange (Fig. 2).
extends from battery B® fo the battery lead
at the connector L
(Fig. 4), impedance coil 134, ringer relay
springs 135* and 1342, side switch wiper 136,

This circuit

100

105

shaft wiper 124, conductor. 263 (Fig. 8), |

through the

armature 282, contact point 283, then
through the line drop 281 to ground. The
exchange (Fig. 2)
throws the key |
set across the trunk line conductors 263 and
264, and upon learning that substation A2 is
desired, inserts the plug »’ into the Jack 73,
The plug " normally rests in the position
shown. by the dotted lines, and when in this
position the springs 293 and 294 are dis-
engaged ; but when the plug is removed the
sald springs engage and complete a circuit
through the supervisory lamp 295, said cir-
cutt extending from ground through the
armature 296, contact point 297, springs 294

~and 293, lamp 295 to the battery lead 298,

the plug is inserted into the Jack, as stated,

sleeve conductor 268 (Fig. 2),.

110

k* to bridge the operator’s -

115
120

125

thence through battery B2 to ground. ‘After

the key %2 is operated in the opposite direc- .

tion, whereby a
from the grounded ringer generator 299

signaling current passes

130
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“.relay extends from ground Gm through

o0

335

60

65

~through the supervisory lamp

1,254,012 -

over the ti p- -side of the line and thr ough the
substation ringer to ground.
called subscriber answers, battery current
for talking purposes flows over the follow-
ing cireuit - from ground (*° at the rotary
connector L, springs 233 and 231, coil 135,

through the 1 ringer relay springs 980 and 280

and Shaft wiper 125 to the trunk conductor
9%4 h%upelwsory relay 800, through the tip
or the

the plu p’, to the trunk line conductor 263,
connector shaft wiper 124, through the coil

134, springs 230 and 232 to the battery lead

301 thence through battery B® and to ground.
The SUpervisory relay 300 being 1ncluded 14|

this circult energizes and draws its arma-
tures 296 and 282 from the contact points
The disengagement of the.
armature 282 and contact point 283 cuts off

207 and 283.

the drop 281 from the line conductor 263,
and the disengagement of the armature 296

and: contact pomt 297 breaks the circuit
295, whereby

the operator is notified that the subscuber
at substation A2 has answered. It will be
seen that at the instant that the plugp-1s in-
serted in the jack 42, the substation A? is

‘provided with battery current for talking

purposes, over the following circuit; from

ground (*7 at the trunk cord c¢ircuit ‘throuﬂ*h
the winding 257 of the relay

261 to the
springs 259 “and 158, springs 173 and 172 to

the sleeve of the plug », sleeve springs of the
jack 72, through the substation transmitter
and receiver, t1p spring of the jack %, tip

of the plug p, through the springs 160 and

161, springs 150 and 258 thence through the
mndmrr 260 of the rela, 261 to the battery
lead 146 thence through battery B and to
oround. "The said relay 261 energizes, there-

bv attracting the armature 255 from engage-

ment with the contact point 254. - Also, when

~the ring of the plug p engages the ring of
45

the jack 7%, a circuit 1s closed through the
release relay 242 1n series with the release
relay 243. The circuit through the said

the jack ring of the plug, through the
springs 245 and 246, through the relay 242,
thence through the relay 043 to the bat-
tery lead 146, “thence through battery B and
to ground. Said relays, upon energizing,

attract then: armatures 248, 286 and 287,

and 288 and 289. The relay 242 1s a

quick-acting relay, and the relay 243 is
slow- a('fmn relay, and hence the armatums

986 and ‘)87 dlsenﬂ‘aﬂ'e from the contact

points 290 and 291 hefore the armatures 288

and 289 of the relay 243 engage the ground

post 292. The two Subscribers t may hold con-

versation -over the heavily marked conduc-

tors, and when the subscribers restore their

receivers to the switch-hooks the operators
of the respective private bra,nch exchanges

As soon as the

lug »” to the tlp-51de of the lhine,
| thlouﬂ'h the substation A? to the sleeve of

‘through the lamp

- branch .manual -exchange.

are signaled as follows: |
at substation A3 (Fig. 2) 1s restored the
circuit which supplies. talking battery cur-
rent to the said substation is broken, and
accordingly the relay 300 deenerglzes and
1ts armatures return to normal position. The
engagement of the armature 296 with the
contact pomt 297 closes the circuit through
the supervisory lamp 299, and the operator
then removes the plug p” from the jack j3;
and when the plug returns to normal posi-
tion (shown by dotted lines) the circuit
295 1s broken. When the
receiver at substation A? (Flig. 1) 1s restored,
the talking battery circuit, including the

‘windings, 257 and 260 of the relay 261, is

broken, thus permitting the armature 255
to close in contact with the point 254, where-
by the circuit, as explained, through the

SUpervisory la,mp 250 1s closed The glow-

ing or display of this lamp gives to the op-
erator the disconnect signal. The plug p
1s then removed from the jack j%, whereby
when’ the ring of the plug disengages from
the ground ring of the ]ack the onerf‘rmnw

wiii N

When the receiver

70
80
85

90

circuit thmucrh the release relays 043 and

243 becomes broken. The said release re-
lays deénergize, but the relay 242 being a
qmck—actmg relay and the relay 243 a slmx -

~acting relay, as explained, the armatures 286

and 287 of the relay 242 engage the contact

points 290 and 291 before the armatures 288

and 289 disengage from the ground post 292.

" Thus both trunk line conductors 158 and 159

are grounded 51mu1taneously which simul-
taneously energizes the vertical and rotary
line relays 127 and 128 of the connector 1.
(Fig. 4), thereby bringing about the release
of the central office sw1tches, s prewously

explamed

connection with any other substation (A’
I or K) the branch exchange operator oper-

ates the calling device & and the central

office- switches in the usual manner ‘to esta,b—

Iish the desired connection.

At R 1 Fig.
lease key which, when the button 302 is

pressed, grounds ‘both trunk line conductors

158 and 159. This arrangement is provided

for an. auxiliary release, should the quick
and slow acting relay release fail to operate.

95

1100

~ 105
If the subscrlber at substation A?Z desn'es '_

113G

1 there is shown a secenﬂ re-

115

In the foregoing it has been shown how a °

main office automatic substation ' may be
operated to establish connection with a sec-
ond automatic substation at a private
Suppose, NOw,
that 1t is desired to connect the substation

A% (Fig. 2) with the substation K (Fig. 3),’
'the number of which latter, it 1s assumed,

is 2550. When the receiver is removed at
the substation A? a circuit is closed through
the line drop 303, extending from the bat-

tery lead 298 through the drop 303 to the
'sleeve side of the line, through the substa-

120

125

130
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tion and tip-side of the line to ground at

. the jack 5. The operator, upon learning

10

16

jack j*, which presses the springs 303* and .

that an outside connection is desired, 1nserts

the plug p” into the jack j%, which extends
‘the substation conductors to the trunk line
a circull 1s

conductors 263 and 264, Wherebg
closed through the line drop 275 (‘F_ié. 3).
This circuit extends from the ground G*2 at

the central manual exchange through the

springs 271"and 269, to the conductor 263,

through the cord circuit and substation A2,

back through the cord circuit to the trunk

conductor 264, springs 270 and 272, drop
275 to the battery lead 301, thence through
The central oper-

battery B® and to ground. TI
ator, in response, inserts the plug p? into the

- 304 into contact, whereby a circuit is closed

. 20.
- nector private contact 265 (Fig. 4) over the

25

. 803* and 304, conductor 267 to the relay 266,
e thence. through battery B’ and to ground.

30

through . the switching relay 266 and a
guarding potential 1s established at the con-

conductor 267. This guarding potential pro-

. tects the line conductors 263 and 264 from
being seized by a subscriber calling automati-

cally.. The circuit through the switching re-
lay extends from ground through the springs

resistance coil 268.and battery lead 167,

This guarding potential at the connector pri-

- vate bank ‘contacts, it will be seen, extends

86

from

ground through the springs
bank contact 265 (Fig. 4); and to all other

‘multiple contacts.” The switching relay 266,

upon ehnergizing, operates as before, and

“when the springs 269, 273 and 270, 274 en-

. 40

gage, the trunk conductors 263 and 264 are
extended to the jack 7% thence through the
plug 22 to the cord circuit, as'shown.  The

operator throws the listening key %%, and

“Jearning that substation K on the line

#2550 1s wanted, inserts the plug »* 1mto

. the jack /5. This operates the switching re-

45

50

- shown. by heavy

55

lay 305 of the line

private bank contacts to protect the line K.
The key % 1is then operated to signal the
substation K, and the subscriber, upon an-

swering, may communicate with the sub-

scriber at substation A® over the circuit
Iines in Figs. 2 and 3.
When the subscriber A3 restores his receiver

to the switch-hook the operator at the main

exchange (Fig. 3) is given the disconnect
signal as follows: Restoring the receiver to

. the switch-hook breaks the talking circuit,

60

§

whereby the ‘supervisory relay 300 deéner-

gizes, and the armature 282 engages the con-

taet point 283 which is connected to ground
through the drop 281. This ground causes

an energizing current to flow from the bat-

tery B® (Fig. 38) through the winding 308
of the relay 309 to the tip of the plug and

subseriber I through

_ | _ '308* and
- 304 to the conductor 267, thence to the private

stations (Figs. 1

#2550 1 the same man-
- ner 1n which the relay 266 is operated, and
places a guarding potential at the connector:

1,254,012

jack, conductor 263, through the armature
282, contact point 283, through the drop 231
to ground. The relay 309 now operatively

energizes and draws the armature 310 into
- contact with the point 311, whereby a cir-
“cuit is closed through the supervisory lamp
312. The operator removes the plug % from
_the jack 7%, thugs breaking the energizing

circuit through the differential relay 309

and supervisory relay 300 of the . private

branch exchange (Fig. 2). Furthermore,

70

75

the relay 300, upon deénergizing, permits

the armature 296 to engage the contact
point 297, whereby a circuit 1s closed
through the lamp 295. The glowing or dis-

" play of this lamp in turn gives a disconnect

signal to the operator of the branch ex-

change. Of course, if substation I had been

called instead, the operator would have es-

tablished a connection with the line of sub-

80

‘89

station I, and the switching relay of this

line would have been up
causing the operation of the circuits con-
trolled thereby. Of course, just as the oper-

ator in Fig. 2 calls subscriber K or 1, any
“subscriber similar to I may call the sub-
scribers K or I in the main exchange, or

even the subscriber A® may be called by
the medium of the main

exchange operator and the private branch

exchange operator in a well-known manner.

In like manner, subscriber I may call any
substation at the private branch exchange
in Fig. 1 by being plugged
to said private branch exchange through the
cord circuit (Fig. 3) by way of normal con-

~ductors 65 and 66 (Fig: 4), which conduc-

tors, of course, have multiple contacts in the
connector banks and in the manual board.
Connection between any two local sub-

nary

the same manner in which the trunk con-

ductors 263 and 264 were connected, by
means of the cord circuit 'to_ the conductors -

of substation K. -

When the subscriber at substation I de-
sires connection with any substation A or
Az of the private branch exchange (Fig. 1),
the manual eperator- (Fig. 8) inserts the
plug p® into 'the jack corresponding to one
of the trunk line multiples leading to the
private branch exchange, the multiple con-
ductors 825, 826 and 327 (Fig. 4) for exam-
ple. When the plug p* (Fig. 3) 1s inserted
in the jack of these conductors an energiz-
ing circuit is established through the bridge-
cut-off relay 64 of the first-selector D, ex-
tending from the allotted jack over the pri-
vate conductor 327, through the relay 64 to
battery B’.. The bridge-cut-off relay, upon
energizing, operates to disconnect the line

relays 58 and 60 and to disconnect the said

ulled up instead,

onto a trunk

and 2) of the branch ex-
change is accomplished by means of an ordi- .
cord circuit.” The substation I (Fig..

'8) may be connected with any substation 1in

90
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relays from battery lead 167, thus leaving
clear the trunk conductors 158 and 159 to

the branch exchange. The line relay is also

energized by the insertion of the plug »3

to connect the calling line with the trunk
It will be seen-

conductors 158 and 159.
that the operator at the branch exchange
1s not signaled until the main exchange op-
erator rings, in this way energizing the re-
lay 236 which in turn operates to close a
circuit through the drop 218. The branch

exchange operator, upon learning the de-

sired connection, inserts the plug » into the
Jack of the desired line A or A2 N
It will be observed that the line drop 119

allotted to the line of substation K has been

- cut away from the conductors 306 and 307

20
25
30
35
40
4B
50
BB
r-m

38

by the insertion of insulating strips between
the springs 120 and 121, and 122 and 123.
It will also be seen by referring to Fig. 3

that the springs 122 and 120 allotted to the
cut-off relay 305 are separated from the line

conductors 307 and 306 by the condensers
280* and 2812, This, of course, is true only
atter the substation K is operating auto-
matically.. ' |

From the foregoing it will be seen that T

provide a working telephone system in proc-
ess of reconstruction from/ one type to an-
other. If the system is being changed from

manual to automatic, as deseribed and illus-
trated, then the private branch automatic

substations are installed, as shown in Fig. 1,
at the private branch exchange, and all sub-
scribers’ lines terminating at the main ex-
change are provided with automatic substa-
tion equipment of the kind shown at I in
Fig. 3, and with automatic selectors and
connector contacts at the exchange or main
central station. At this time it will be seen,
however, that the operator at the private
branch exchange shown in Fig. 1, and the
automatic subscribers thereof, are the only
ones who can operate the said automatic
connectors and selectors, as at this time sub-
scribers whose lines terminate directly at
the main exchange can only call manually.

Gradually, however, the subscribers’ substa-

tion equipments at the main exchange are
cut-over or altered in the manner shown at

K 1n Fig. 3, or at A’ in- Fig. 5, and the

manual equipment for these cut-over lines

15 rendered inoperative for calling into the
exchange, but uniformly operative for call-

ing out therefrom. In this way the said

cut-over lines are still capable of being called
manually, but can only call into the ex-
change automatically and are also capable

of being called automatically. In this way
the automatic equipment is prevented from

interfering with the manual service, and the
manual equipment 1s gradually and pro-
gressively rendered incapable of interfering
with the automatic service. In time, all of
the subseribers’ lines at the central station

‘Iines.

- or main exchange are cut-over in the man-
ner shown at K in Fig. 3, so that no lines

thus terminating directly at the main ex-

‘change can call manually, although they
-can still be called manually. When the re-

construction is completed, any subscriber at
the main exchange can automatically call
any other subscriber at the main exchange,

and can semil-automatically call any sub-
scriber at either of the two private branch

exchanges. A subscriber’s telephone line is
adapted to call or be called automatically
when no manual switchboard apparatus is
brought into play in the establishment of
connection between the calling and called
A subscriber’s telephone line
adapted to call or be called manually when
no automatic apparatus is brought into play

1n the establishment of connection between

the calling and called lines. It will also be
seen that -a subscriber’s telephone line is
adapted to call or be called semi-automati-

cally or semi-manually when both automatic
‘and manual apparatus'is necessarily brought

L

into play in the establishment of connection

1S

0

75

859

90

“between the calling and called lines. Forex-
ample, service from the main excharnge to the

private branch exchange shown in Fig. 2, af- -'

ter the reconstruction is complete, is semi-

automatic. On the other hand, service from -

this- particular private branch exchange to

‘the said main exchange is always manual in.
character, and service from this private
‘branch exchange to the private branch ex-

change shown in Fig. 1 is also manual.

Service from the private branch exchange

shown in Fig. 1 to the main exchange is

96

130

always semi-automatic, as is also true of

service from this private branch exchange
through the main exchange to the branch
exchange shown in Fig. 2. Service between
the subscribers of the branch exchange shown
1in Fi1g. 2 1s purely manual, while that between
the subscribers of the branch exchange

shown 1n Fig. 1 is also purely manual. The

two-way trunks between the private branch

1056

110

exchange of Fig. 1 and the main exchange -

are equipped atthe main exchange for selec-
tion and seizure either manually or auto-
matically, but at the said private branch
exchange a connection to or from any one
of these trunks is purely manual. This is
also true of the two-way trunks between the

private branch exchange of Fig. 2 and the

sald main exchange or central station. It
will also be seen, however, that the two-way
trunks between the private branch exchange
of Fig. 1 and the said main exchange are
equipped with operators’. calling mecha-
nisms at the trunking cord .circuits thereof,
and with automatic first-selectors at their
terminals in the main exchange. In this
way the said trunks or trunk lines between
the private branch exchange of Fig. 1 and

the main exchange can be used for control-

115
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ling the automatic equipinent of the main

~ exchange, which is not true of the trunks

10

extending between the private branch ex-

‘change of Fig. 2 and the main exchanges.

Thus the trunks entering the main exchange
from the private branch exchange of Fig.
1 terminate not only in first-selectors, but
also in trunk jacks of manual boards, and

“in multiple contacts or terminals of auto-

matic rotary connectors, such as the con-
nector shown at Lt in Fig, 4. At their other

 ends these trunks terminate in plugs for use

. in connection with the jacks of the sub-
scribers’ lines which terminate at the pri-

15

»

vate branch exchange of Fig. 1, in the man-
ner explained. The trunks which enter the
main exchange

- change of Fig. 2 terminate in trunk jacks

20

25

. lection of 1dle trunks leading

30

- 8B

40

of manual boards, and also in the multiple
contacts or terminals of the said rotary con-

nectors. In this way each connector of the -
" character shown at

in . Fig. 4 can have one
level thereof appropriated for the automatic
selection of trunks leading to one private
branch exchange, and can have another level
thereof appropriated for the automatic se-
1d to the other
private branch exchange. Other arrange-
ments can, however, be adopted for ena-
bling the automatic rotary connectors to au-

tomatically select idle trunks leading to the

desired private branch exchange without de-
parting from the principles of my inven-
tion. . o -
Tt will-be seen that the
substation I is used only for ringing and
SUpPervisory purposes. ’-]?he supervising, 1t
will be seen, with this kind of 2 manual cir-
cuit is dependent upon the grounding of the
line at the substation when the subscriber
hangs up his telephone, for the purpose of

g’round X at the

“energizing the relay of the cord circuit, and

thereby closing the local circuit of the lamp

- 812, in the manner explained. " It will be

45

seen that the bell 114 can be rung either by

' the generator Y of the cord circuit, or by

- 20

the generator 197 for the connectors, as

either generator is grounded at one side..

a%llso,' in the apparatus at the substation 1
the

ceiver is hung up, to close the said ringing

~and supervisory circuit through the bell.

55

 springs is eliminated, and the ground X 1s

-also taken off and the bell bridged across the
~ ‘line circuit, in the manner shown at the sub-
- station X, as previously explained.

60

~ the kind shown for the substation K in Fig.

65

“When the line is cut over, however, it. will be .

seen that the contact between these two

| that Fig. 5 shows 2
cut-over line having a manual equipment of

Tt will-be understood

3. Tt will also be understood that this sub-

seriber’s Iine at the substation K has an au-

tomatic equipment of the kind shown in

say, at a substation like the one indicated at

from the private branch ex-

. ‘ings, attention is called to my
springs 115 and 116 are adapted to nor-
- mally contact with each other, when the re-

‘then rendering the automatic
said equipment inoperative for calling into
the exchange, over subscribers’ telephone 130

1,254,012

Fig. 5. In other words, each line is a cut-
over line, each line being adapted for full
automatic service, and having provisions
for being called manually. | S
It is evident that by my invention 1 pro-
vide a cut-over system in which the service
is not interrupted during the process of re-

70

construction. from one type -to another.
This, obviously, is an advantage, as 1t does.

not necessitate a temporary closing of the 75
exchange and cessation of service while the
system 1s being remodeled. "

" Before the lines are cut-over—that is to

T—the selectors.for such lines are rendered 80
inoperative by temporarily disconnecting
them from the battery, such as the battery
B’. Thesubsecribers at the substations there-
of cannot disturb the automatic switches—
that is, cannot call automatically. The sub-
scribers’ lines are said to be cut-over when
they are ready for the new service. For ex-
ample, the line of the substation I has both
equipments, but has not been.cut-over for
automatic service—that is to say, it has not
been cut-over to permit the subscriber to
call into the exchange by means of automatic

89

90

" apparatus. . The line of the substation K has,

however, been completely cut-over, as the sub-

seriber of this line is now in a position to. 95

call or be called automatically, although he
" can still be called manually. Inother words,

and although the subscriber at substation 1

“can be called automatically by the subscriber

. L

at substation A, or by the operator at the pr1- 100

" vate branch exchange, it will be seen that

the manual service over the line of the sub-
scriber at substation I has not been dis-
turbed in any way. For this reason the Iine
of this substation I is not a cut-over line, 105

" whereas the line of the substation' K 1s a

cut-over line, because the latter now has
full automatic service, and the service -
through the medium of his old or manual -
equipment has been disturbed and mate- 110
rially curtailed or limited. -~ ° °~  ° .
In connection with the disclosure of the
rotary connector Li in Fig. 4 of the draw-
prior apph-
cation Serial No. 364,699 filed March 26, 115
1907, wherein the broader aspects of a ro- '

tary connector are being claimed by me.’

What I claim as my invention 1s:—

1. A working telephone system in process
of gradual reconstruction or transition from 129
one type to another, without interfering |
with the-service between any and all sub-
seribers. thereof, comprising ° subscribers’
telephone lines, automatic and manual equip-
ment for the exchange and substations of ‘129
one or more of said lines, means for calling
automatically, and suitable provisions for
portion of



10

20

25

30

3O

0.

45

51,

55

1,354,018

lines terminating ‘in 'a,u‘toma-tic_ éxchm_iga
equipment, and incapable of interfering

with the manual service while all subscrib«
ers’ telephone lines of the system are in-con-

dition for calling and being called manu-
ally. - o
2. A working telephone system in process
of reconstruction from one type to another,
without interfering with the service thereof,
comprising subscribers’ telephone lines, au-
tomatic and manual equipment for the ex-
change and substations of one or more of

~said lines, and suitable provisions for ren-

dering the manual portion of said equip-
ment inoperative for calling into the ex-

Ghange, over subscribers’ telephone lines

adapted to call or be called automatically,
but uniformly operative for calling out

therefrom, and incapable of interfering with -

the automatic service after a portion of the
system 1s working automatically. .
3. A working telephone system in process

of reconstruction from one type to another,

without interfering with the service thereof,
comprising subscribers’ telephone lines, au-

tomatic and manual equipment for the ex-

change and substations of one or more of
sald lines, and suitable provisions for ren-
dering the automatic portion of said equip-
ment 1noperative for calling into the ex-
change, over subscribers’ telephone lines
aclapted to call or be called manually, but
unitormly operative for calling out there-

~from, and incapable of interfering with the
manual service while a portion of the sys-
tem 1s still working manually. ,

4. A working telephone system in process
of gradual reconstruction or transition from -

one type to another, without interfering
with the service therecf, comprising sub-
scribers’ telephone lines, automatic and man-
ual equipment for the exchange and sub-
stations of one or more of said lines, means
for calling automatically, and suitable pro-
visions for then rendering the manual por-
tion of said equipment inoperative for call-
ing into the exchange, over subsecribers’ tele-

phone lines -terminating in automatic ex-

change equipment, and incapable: of inter-
fering with the automatic service after all
subscribers’ telephone lines of this character
are 1n condition for calling and being called

automatically. ' ~.

5. In a working telephone system in proc-
ess of gradual reconstruction or transition
from one type to another, without interfer-
ing with the service thereof, the combina-

- tion of subscribers’ telephone lines, auto-

GO

65

matic and manual equipment for the ex-
change. and substations of one or more of
said lmes, means for calling automatically,
suttable provisions for then rendering the
automatic portion of said equipment inoper-

- af1ve for calling into the exchange, over sub-
scribers’ telephone lines terminating in au-

KX

‘tomatic exch a,nge equipment, and inca,p_able
of interfering with the manual service while
all subscribers’ telephone lines of the system

are 1n condition for calling and being called.
and local batteries for talking at all sub-

- stations having automatic equipment, as and
_for the purpose set forth.
. 6. In a working telephone system in proc-

ess of reconstruction from one type to an-

‘other, without interfering with the service

thereof, the combination of subseribers’ tele-
phone lines, automatic and manual equip-
ment for the exchange and substations of
one or more of said lines; suitable provisions
for rendering the manual portion of said

~equipment moperative for calling into the

exchange, over subscribers’ telephone-lines
adapted to call or be called automatically,
but uniformly operative for calling out

therefrom, and incapable of interfering with
~ the automatic service after a portion of the

system 1s working automatically, and local
batteries for talking at all substations hav-
g auntomatic equipment, as and for the
purpose set forth.

7. In a working telephone system in proc-

~ess of reconstruction from one type to an-

other, without interfering with the service
thereof, the combination of subscribers’ tele-
phone lines, automatic and manual equip-
ment for the exchange and substations of
one or more of said lines, suitable provi-

stons for. rendering the automatic portion

of said equipment inoperative for calling
into the exchange, over subscribers’ tele-

‘phone lines adapted to call or be called

manually, but uniformly operative for call-

Ing out therefrom, and incapable of inter-
Tering with the manual service while a por-
tion of the system 1s still working manually,

and local batteries for talking at all sub-
stations having automatic equipment, as and
for the purpose set forth.
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75

80

85

90
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100

8. In a working telephone system in pmc- |

ess of reconstruction from one type to an-

110

other, without interfering with the service -

thereof, the combination of subscribers’ tele-
phone Ilines, automatic and manual equip-
ment for the exchange and substations of

‘one or more of said lines, means for calling

manually, suitable provisions for then ren-
dering the manual portion of said equip-

115

ment 1noperative for calling into the ex-

change, over subscribers’ telephone lines ter-
minating 1n.automatic exchange equipment,

~and 1ncapable of interfering with the auto-

matic service after all subscribers’ telephone

- lines of the system are in condition for call-

mg and being called either automatically or
semi-automatically, and local batteries for
talking at all substations having automatic
equipment, as and for the purpose set forth.
9. In a working telephone system in proc-
ess of reconstruction from one type to an-
other, without interfering with the serviecs

120
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~ thereof, the combination of s_ubsci'ibé_rs’ tele-

16

_phone lines, automatic and manual equip-

10

ment for the exchange and substations of

one or more of said lines, means for calling
automatically, suitable provisions for then
rendering the automatic portion of said

equipment inoperative for calling into the

exchange, over subscribers’ telephone lines
terminating in automatic exchange equip-
ment, and Incapable of interfering with the

manual service while all subscribers’ tele-
phone lines of the system are in condition-

for calling and being called, and centralized

means of electrical supply for furnishing
talking current to all substations which are

purely manual and not provided with auto-

matic equipment, as and for the purpose set .

~forth. '

20

10. In- a working telephone sjrstem 1n
process of reconstruction from one type to
another, without interfering with the service

- thereof, the combination of subscribers’ tele-

25

~ exchange, over subscribers’ telephone lines
~ -adapted to call or be called automatically,
30 .
~ therefrom, and incapable of interféring with
‘the automatic service after a portion of the
 systein is working automatically, and cen--

phone lines, automatic and manual equip-

-ment for the exchange and substations of

one or more of said lines, suitable provisions
for rendering the manual portion of said
equipment inoperative for calling into the

but uniformly operative for calling out

 tralized means of electrical supply for fur-

85

- which are purely manual and not provided:
-with automatic equipment, as and for the
purpose set forth. -~ ' - -

40

nishing talking current to all substations

'11. In a working telephone system 1n

process of reconstruction from one type to

. another, without interfering with the service
~ thereof, the combination of subscribers’ tele-

45

phone iines, automatic and manual equip-

ment, for the exchange and substations of

one or moré of said lines, suitable provi-

- sions for réendering the automatic portion of

o0

55

60

said equipment inoperative for calling into-
the exchange, over subscribers’ - telephone
lines adapted to call or be called manually,
out.
. therefrom, and Incapable of interfering
with the manual service while a portion of

but uniformly operative for callin

the system 1is still working manually, and
centralized means of electrical supply for

furnishing talking current to all substations
- which are purely manual and not provided

with automatic equipment, as and for the

- purpose set forth.

12. In a working telephone system- n
process of reconstruction from one type to

. another, without interfering with the service
~ thereof, the combination of subscribers’ tele-

plione lines, automatic and manual equip-

 inent for the exchange and substations of one

1,254,012

or more of said lines, means for calling man-

65

ually, suitable provisions for then rendering

the manual portian of said equipment 1nop-

erative for calling into the exchange, over

subscribers’ telephone lines terminating m

automatic exchange equipment, and incapa-

ble of interfering with the automatic service

afier all subscribers’ telephone lines of the

70

system are in condition for calling and be-
ing called either automatically or semi-auto-

matically, and centralized means of electri-

75

cal supply for furnishing talking current

to all substations which are purely manual
and not provided with automatic equipment,

13. In a working . telephone system in
process of reconstruction from one type to

as and for the purpose set forth. -

80

another, without interfering with the service

‘thereof, the combination of subscribers’ tele-

phone lines, antomatic and manual equip-
mment, for the exchange and substations of

‘one or more of said lines, means for calling

85

automatically, suitable provisions for then
rendering the automatic portion of said =

equipment inoperative for calling into the

- exchange, over subscribers’ telephone lines
terminating in automatic exchange equip-

ment, and incapable of interfering with the
manual service while all subscribers’ tele-
phone lines of the system are in condition
for calling and being called, local batteries
for talking at all substations having auto-
matic -equipment, and- centralized means of

90

95 .

electrical supply for furnishing talking cur-

manual and not provided with automatic

‘équipment, as and for the purpose set forth.

'14. In a working telephone system In

rent to all substations which .are purely

100

process of reconstruction from one type to

another, without interfering with the service -

thereof, the combination of subscribers’ tele-

phone iines, automatic and manual equip-

105

ment for the exchange ahd substations of -

: : 3 . . PO I .- .
oné or more of said lines, suitable provisions

for rendering the manual portion of said
equipment inoperative for calling into the
exchange, over subscribers’ telephone lines
adapted to call or be called automatically,
but uniformly operative for calling out
therefrom, and incapable of interfering
with the automatic service after a portion
of the system is working automatically, local
batteries for talking at all substations hav-
means of electrical supply for furnishing
talking current to all substations which are
purely manual and not provided with auto-

‘matic equipment, as and for the purpose
set forth. | - -

ing automatic equipment, and centralized

110
L15

120

15. In -a working teleplione system in

process of reconstruction from one type to

125

another, without interfering with the service

phone lines,. automa,tic and manual | equip-

thereof, the combination of subscribers’ tele- '
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39

40

49
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ment for the exchange and substations of
one or more of said lines, suitable provisions
for rendering the automatic portion. of said
equipment i1noperative for calling into the

‘exchange, over subscribers’ telephone lines

adapted to call or be calied manually, but
untformly operative for calling out there-
from, and incapable of interfering with the
manual service while a portion of the sys-
tem 1s still working manually, local batteries
tor talking at all substations having auto-
matic equipment, and centralized means of

clectrical supply for furnishing talking cur- -

rent to all substations which are purely

manual and not provided with automatic
equipment, as and for the purpose set forth.

16. In a working telephone system iIn

‘process of reconstruction from cne type to

another, without interfering with the service
thereof, the combination of subscribers’ tele-
phone lines, -automatic and manual equip-

ment for the exchange and substations of

one or more of said lines, means for calling
manually, suitable provision for then rend-

ering the manual portion of said equipment

moperative for calling into the exchange,

over subsecribers’ telephone lines terminating

i automatic. exchange equipment, and in-

- capable of interfering. with the automatic

service after all subscribers’ telephone lines

of the system are in condition for calling
called either automatically or

and being
semi-automatically, local batteries for talk-
ing at all substations having automatic

equipment, and centralized means of elec-.

trical supply for furnishing talking current
to all substations which are purely manual
and not provided with automatic equipment,
as and for the purpose set forth.

17. In a working telephone system in proc-

-ess of reconstruction from one type to an-

other, without interfering with the service
thereof, the combination of subsecribers’ tele-
phone lines, automatic' and manual equip-
ment for the exchange and substations

of one or more of said lines, and suitable
provisions for render the automatic portion
of said equipment inoperative for calling

into the exchange, over subscribers’ tele-

phone lines terminating in automatic ex-
change equipment, and incapable of inter-

fering with the manual service while all sub-
scribers’ telephone lines of the system are in
condition for -calling and being called
either manually or semi-manually, said
system including two-way trunks leading to
a branch exchange thereof, as and for the
purpose set forth. ' -

18. Ina working telephone system in proc- -

ess of reconstruction from one type to an-
other, without interfering with the service
thereot, the combination of subseribers’ tele-
phone lines, automatic and manual equip-
ment for the exchange and substations of

one or more of said lines, and suitable pro-
visions for rendering the manual portion of

sald equipment inoperative for calling into-

the exchange, over subscribers’ telephone
lines adapted to call or be called automati-

‘cally, but uniformly operative for calling

L

66

70

out therefrom, and incapable of irterfering

with the automatic service after a portion

of the system 1s working automatically, said

system 1ncluding two-way trunks leading to
a branch exchange thereof, as and for ‘the
the purpose set forth. .

other, without interfering with the service
thereof, the combination of subscribers’ tele-
phone lines, automatic and manual equip-

19. Ina working telephone systemlin proc- |
ess of reconstruction from one type to an-.

75

30

ment for the exchange and substations of =

one or more of sald lines, and suitable pro-

‘vistons for rendering the automatic portion

of said equipment inoperative for calling
into the exchange, over subscribers’ tele-
phone lines adapted to call or be called

85

manually, but uniformly operative for call-

ing out therefrom, and incapable of inter-
fering with the manual service while a por-
tion of the system 1s still working manually,
sald system including two-way trunks lead-
ing to a branch exchange thereof, as and for
the purpose set forth. |

20. Ina working telephone system in proc-

ess of reconstruction from one type to an-
other. without interfering with the serviece
thereof, the combination of subscribers’ tele-
phone lines, automatic and manual equip-
ment for the exchange and substations of

20

05

100

one or more of sald lines, means for calling -

manually and suitable provisions for then
rendering the manual portion of said equip-
ment 1noperative for calling into the ex-

“change, over subscribers’ telephone lines ter-
minating in automatic exchange equipment,

and incapable of interfering with the auto-
matic service after all subscribers’ telephone
lines of the system are in condition for call-
ing and being called either automatically or
semi-automatically, said system ineluding-
two-way trunks leading to a branch ex-

change thereof, as and for the purpose set

forth. .

- 21. Ina working telephone system in proc-
ess of reconstruction from one type fo an-
other, without interfering with the service
thereof, the combination of subscribers’ tele-

105

119

115

phone lines, automatic and manual equip- -

ment for the exchange and substations of
one or more of said lines, means for calling

‘automatically, and suitable provisions for
then rendering the automatic. portion of said-

equipment inoperative for calling into the
exchange, over subscribers’ telephone lines
terminating in automatic exchange equip-
ment, and 1ncapable of interfering with the
manual service while all subscribers’ tele-

Q
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125



~ess of reconstruction ! : _
other, without interfering with the service
‘thereof, the combination of subscribers’ tele-

10
16

20

- trunks leading to a branch exchange thereof,

80

89

18

phone lines of the system are in condition
for calling and being called, said system
including two-way semi-automatic trunks
leading to a branch exchange thereof, as and
for the purpose set forth.. |
'22. Inaworking telephone system in proc-
rom one type to an-

phone lines, automatic and manual equip-
ment for the exchange and substations of
one or more of said lines, and suitable pro-
visions for rendering the manual portion. of
said equipment inoperative for calling into

the exchange, over subscribers’ telephone

lines adapted to call or-be called automati-
cally, but uniformly operative for calling
out therefrom, and incapable of interfering
with the automatic service after a portion
of the system is working automatically, said
system including two-way semi-automatic

as and for the purpose set forth.

23. In a working telephone system in proe-
ess of reconstruction from one type to an-
other, without interfering with the service

thereof, the combination of subscribers’ tele--

phone lines, automatic and manual equip-

 ment for the exchange and ‘substations of

one or more of said lines, and suitable pro-
visions for rendering the automatic portion
of said equipment inoperative for calling
into the exchange, over subscribers’ tele-

phone lines adapted to call or be called
manually, but uniformly operative for call-

ing out therefrom, and incapable of Inter-
fering with the manual service while a por-

~tion of the system is still working manually,

40,

said system. including two-way semi-auto-

matic trunks leading to a branch exchange

thereof, as and for the purpose set forth.

24, In a working telephone system 1n

- process of reconstruction from one type to

S

45

‘another, without interfering with the serv-

ice thereof, the combination of subscribers’
telephone lines, automatic and manual equip-
ment for the exchange and substations of

. "one of more of said lines, means for calling

~manually, and suitable provisions for then
rendering the manual portion of said equip-

50

ment inoperative for calling into the ex-
change, over subscribers’ telephone lines

. terminating in automatic exchange equip-

b

60

ment, and incapable of interfering with the
automatic service after all subscribers’ tele-
phoie lines of the system are in condition
for calling and being called either automati-
cally or semi-automatically, said system in-

~ cluding two-way semi-automatic trunks lead-

ing to a branch exchange thereof, as and for

~ the purpose set forth.

65

95. In a working telephone "system in
process of reconstruction from one type to

" another, without interfering with the serv-

ice thereof, the combination of subscribers’

W

set forth.

1,264,012

telephone lines, automatic and manual equip-
ment for the exchange and substations of
one or more of said lines, means for calling

‘automatically, and suitable provisions for

then rendering the automatic portion of said
equipment inoperative for calling into the
exchange, over subscribers’ -telephone lines
termninating in automatic exchange equip-

ment, and incapable of interfering with the

inanual service while all subscribers’ tele-

-phone lines of the system are in condition

for calling and being called, said system 1n-
cluding two-way trunks leading to a branch
exchange thereof, and said equipment 1n-
cluding automatic means for selecting and
seizing said trunks, as and for the'purpose

26. In a working telephone system in
process of reconstruction from one type to
another, without interfering with the serv-

ice thereof, the combination of subscribers’

70

75

80

85

telephone lines, automatic and manual equip-

~ment for the exchange and substations of

one or more of said lines, and suitable pro-
visions for rendering the manual portion of
sald equipment inoperative for calling into
the exchange, over subscribers’ telephone

90

Iines adapted to call or be called automati-

cally, but uniformly operative for calling

out therefrom, and incapable of interfering
with the automatic service after a portion
of the system is working automatically,
said syvstem including two-way trunks lead-
ing to a branch exchange thereof, and said
equipment including automatic means for
selecting and seizing said trunks, as and for
the purpose set forth. B -
27. In a working telephone system 1n
process of reconstruction from one type to
another, without interfering with the serv-
ice thereof, the combination of subscribers’

‘telephone lines, automatic and manual equip-

ment for the exchange:-and substations of

one or more of said lines, and suitable pro- =~
110

visions for rendering the automatic portion
of said equipment inoperative for calling
into the exchange, over subscribers’ tele-

95

100

105

phoae lines adapted to.call or be called

manually, but uniformly operative for call-

ing out therefrom, and incapable of inter-

fering with the manual service while a por-
-tion of the system is still working manually,

said system including two-way trunks lead-

115

ing to a branch exchange thereof, and said

equipment including
selecting and seizing
the purpose set forth. : |

28. In a working telephone system 1in
process of reconstruction from one type to

automatic means for

“another, without interfering with the serv-

ice thereof, the combination of subscribers’
telephone lines, automatic and manual equip-

ment for the exchange and substations of

one or more of said lines, means for calling

manually, and suitable provisions for then

sald trunks, as and for

120

125

130



1,266,012

remiefing the manual portion of said equip-

ment 1noperative for calling into the ex-

change, over. subscribers’ telephone lines
terminating in automatic exchange equip-
ment, and incapable of interfering with the

automatic service after all subscribers’ tele-

"~ phone lines of the system are in condition

19

15

20

95
20
85

40

45
~ adapted to call or be:called automatically,
but unifermly operative for calling out

50

55

~ess of reconstruction from one type to an-
. - other, without interfering with the service

.60
- ment- for the exchange and substations of
one or more of said Iines, and suitable pro-

Ll

for calling and being called either automati-
cally or semi-automatically, said system in-

ciuding two-way trunks leading to a branch
exchange thereof, and said equipment in-

cluding automatic means for selecting and

seizing said trunks, as and for the purpose

set forth. ._
29. In a working telephone system 1n
process of reconstruction from one type to

another, without interfering with the serv-

ice thereoi, the combination of subscribers’
telephone lines, automatic and manual equip-
ment for the exchange and substations of

one »r more of said lines, means for calling

automatically, and suitable provisions for
then rendering the automatic portion of said
equipment lnoperative for calling into the
exchange, over subscribers’ telephone lines
terminating In automatic exchange equip-

~ment, and incapable of interfering with the

manual service while all subscribers’ tele-

phone lines of the system are in condition
for calling and being called, said system in-

cluding two-way trunks leading to a branch
excnange thereof, and said equipment 1n-

cluding manual "means for selecting and

seizlng said trunks, as and for the purpose

set forth. . -

30. In a working telephone system 1n proc-
ess of reconstruction from one type to an-
other, without interfering with the service
thereof, the combination of subscribers’ tele-
phone lines, automatic and manual equip-
ment for the exchange and substations of one

or more of said Iines, and suitable provisions

for rendering the manual portion of said
equipment Inoperative for calling into the
exchange, over subscribers’ telephone lines

therefrom, and incapable of interfering with
the automatic service after a portion of the
system 1s working automatically, said sys-
tem 1ncluding two-way trunks:leading to a

branch exchange thereof, snd said equipment

including manual means for selecting and

seizing said trunks, as and for the purpose

set forth. - T
81, In a working telephone system in proc-

thereof, the combination of subscribers’ tele-
phone lines, automatic. and manual eguip-

visions for rendering the automatic portion
of sald equipment inoperative for calling
into the exchange, over subscribers’ tele-

‘ment inoperative for calling

phone lines of the ) ' .
calling and being called either automatically

k=
phone lines adapted to call or be called man-
ually, but uniformly operative for calling
out therefrom, and incapable of interfering
with the manual service while a portion of

the system 1s still working manually, said
system including two-way trunks leading to

70

a branch exchange thereof, and said equip- -

ment including-manual means for selecting
and seizing sald trunks, as and for the pur-
pose set forth. o _

32. In a working telephone system in proc-
ess of reconstruction from one type to an-
other, without interfering with the service
thereof, the combination of subscribers’

~telephone lines, automatic and manual equip-

ment for the exchange and substations of

one or more of said lines, means for calling
manually, and suitable provisions for then

rendering the manual portion of said equip-
into the ex-
change, over subscribers’ telephone lines
terminating in automatic exchange equip-
ment, and incapable of interfering with the
automatic service after all subscribers’ tele-
system are in condition for

75

80 -

85

90

or semi-automatically, said system including
two - way trunks leading to a branch ex-

change thereof, and said equipment includ-
ing manual means for selecting. and seizing

said trunks, as and for the purpose set forth. .

33. In a working telephone system in proc-
ess of reconstruction from one type to an-
other, without interfering with -the service
thereof, the combination of subscribers’ tele-
phone lines, automatic and manual equip-

g6

100

ment for the exchange and substations of

one or more of said lines, means for calling
automatically, and smtablg provisions fp_r
then rendering the automatic portion of said

105

equipment inoperative for calling into the

exchange, over subscribers’ telephone lines

terminating in automatic exchange equip-
ment, and incapable of interfering with the
manual service while all subscribers’ #ele-

110

phone lines of the system are in condition .

for calling and being called, said. system 1n-
cluding suitable two-wire trunk-lines for

talking purposes leading to a branch ex-
change thereof, and sald equipment includ-

ing automatic- means for selecting and seiz-

ing said trunk-lines, as and for the purpose
set forth. .. = L
34. In a'working telephone system 1n proc-

ess of recomstruction from one type to an-

other, without interfering with the sérvice

thereof, the combination of subscribers’ tele-
phone lines, automatic and manual equip-

ment for the exchange and substations of one.
or more of said lines, and suitable provisions

for rendering the manual portion of said
equipment inoperative for calling into the ex-
change, over subscribers’ telephon_e-' lines
adapted to ~ail or be called antomatically,

but un_ifo_rmly operative Tor Calling “out

116
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10

20

therefrom, and incapable of interfering with
the automatic service after a portion of the

system is working automatically, said sys-

tem including suitable two-wire trunk-lines

for talking. purposes leading to a branch ex-

change thereof, and said equipment includ-

ing automatic means for selecting and selz-
ing sald trunk-lines, as and for the purpose
set forth. | . -

35. In a working telephone system in proc-
ess of reconstruction from one type to an-
other, without interfering with the service

" thereot, the combination of subscribers’ tele-

_[5

20

but uniformly operative for calling

phone  lines, automatic and- manual equp-

ment for the exchange and substations of
one or more of said lines, and suitable pro-
visions for rendering the automatic portion
of sald equipment inoperative for calling
into the exchange, over subscribers’ telephone
lines adapted to call or be called manually,
out
therefrom, and incapable of interfering with

‘the manual service while a portion of the
-~ system 1s still working manually, said sys- -
2D

tem including suitable two-wire trunk-lines

for talking purposes leading to a branch ex-
change thereof, and said equipment includ-

- ing automatic means for selecting and seizing

30

3o

sald trunk-lines, as and for the purpose set

forth. . - ) o
36. In a working telephone system in proc-

ess of reconstruction from one type to an-

other, without interfering with the.service
thereof, the combination of subscribers’ tele-.

phone lines, automatic and “manual equip-

- ment, for the exchange and substations of

40

49

one or more of said lines, means for calling

manually, and suitable provisions for then

rendering the manual portion of said equip- -

ment- Inoperative for .calling into the ex-

change, ‘ over subscribers’ telephone lines

terminating in automatic exchange equip-

ment, and 1ncapable of interfering with the

automatic service after all subscribers’ tele-

phone lines of the system are in condition for

calling and being called either automatically

- or seml-automatically, said system including

2()

00

~ scribers’ telephone lines, automatic and man-

_60

" 8b

suitable two-wire trunk-lines for talking pur-
‘poses leading to a branch exchange thereof,
and sald equipment including automatic -

means for selecting and seizing said trunk-

lines, as and for the purpose set forth.

37. In a working telephone system in
process of reconstruction from one type

to another, without interfering with the

service thereof, the -combination of. sub-

ual equipment for the exchange and substa-
tions of one or more of said lines, means

for-calling automatically, and suitable provi-
sions for then rendering the automatic por-

tion of said equipment inoperative for call-

ing into the exchange, over subscribers’ tele-
. phone lines terminating in automatic ex-
change equipment, and incapable of inter-

purpose set forth.

‘ment Inoperative for calling
change, over subscribers’ telephone lines ter-
“minating 1n automatic exchange equipment,

1,264,012

fel'ing.with the manual service while all stib-

scribers’ telephone lines of the system are in

condition for calling and being called, said
system- including suitable two-wire trunk-
lines for talking purposes leading to a

branch exchange thereof, and said equip-

ment including manual means for selecting .

70

and seizing said trunk-lines, as and for the

e |

38. In a .working telephone system in
process of reconstruction from one type to

79 .

another, without interfering with the serv-

“jce thereof, the combination of subscribers’

telephone lines, automatic and - manual

“equipment for the exchange and substations

of one or more of said lines, and suitable
provisions for rendering the manual portion
of sald equipment inoperative for calling

‘into the exchange, over subscribers’ tele-
phone lines adapted to call or be called auto-
matically, but uniformly operative for call-

ing out therefrom, and incapable of inter-
fering with the automatic service after a

portion of the system is working automati-
cally, said system including suitable two-

wire trunk-lines for talking purposes lead-

‘ing to a branch exchange thereof, and said
‘equipment including manual means for se-
lecting and seizing sald trunk-lines, as and-

for the purpose set forth.

- 39. In a working telephone system m
process of reconstruction from one type to

another, without interfering with the service
thereof, the combination of subscribers’ tele-
phone lines, automatic and manual equip-
ment for the exchange and substations of

‘one or more of said lines, and suitable pro-

80
85
99 o r
95 '_

100

visions' for rendering the automatic portion

of said equipment inoperative for calling
into the exchange, over subscribers’ tele-
phone lines adapted to call or be called man-

108

ually, but uniformly operative for calling

out therefrom,-and incapable of interfering -

with the manual service while a portion of-
~ the system. is still working manually, said

system including suitable two-wire -trumnk-

lines for talking purposes leading to a
branch exchange thereof, and said equip- .

ment including manual means for selecting

and seizing said trunk-lines, as and for the

purpose set forth. .
40. In a working telephone system in
process of reconstruction from one type to

another, without interfering with the service

thereof, the combination of subscribers’ tele-
phone lines, automatic and manual equip-

-rmenth for the .excha.nge and substations of

one or more of said lines, means for calling
manually, and suitable provisions for then
rendering the manual portion of said equip-
into the ex-

and incapable of interfering with the auto-

110

118

120

125

matic service after all subscribers’ telephone 13+
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lines of the system are in condition for call-
ing and being called either automatically or
semi-automatically, said system including
suitable two-wire trunk-lines for -talking

purposes leading to a branch exchange

thereof, and said equipment including man-
ual means for selecting and seizing said

- trunk-lines, as and for the purpose set forth.

10

15

41, In a ‘working telephone system 1n

process of reconstruction from one type to
another, without interfering with the service

‘thereof, the combination of subscribers’ tele-
phone lines, automatic and manual equip-

ment for the exchange and substations of
one or more of sald lines, and suitable provi-

sions for rendering the automatic portion

of said equipment inoperative for calling
into the exchange, over subscribers’ tele-

- phene lines terminating in automatic ex-

- subscribers’ telephone lines of the system

29

change equipment, and incapable of inter-
fering with the manual service while all

are in condition for calling and being called
either manually or semi-manually, said sys-

tem including two-way trunks leading to a -

“branch exchange thereof, each said trunk

20

35

40

“being provided with an operator’s callirig

mechanism for controlling the automatic

. exchange equipment, as and for the purpese

set forth. o | -
42. In a working telephone isystem 1n

process of reconstruction from one type to

another, without interfering with the service
thereof, the combination of subscribers’ tele-
phone lines, automatic and manual equip-
ment for the exchange and substations of

one or more of said lines, and suitable pro-

visions for rendering the manual portion of
said equipment inoperative for calling into
the exchange, over subscribers’ telephone

lines adapted to call or be called automati-

cally, but uniforinly operative for calling
out therefrom, and incapable of interfering

. with the automatic service after a portion

45

o0

55

60

of the system 1s working automatically, sald
system including two-way trunks leading to

a branch exchange thereof, each said trunk

being provided with an operator’s calling
mechanism for controlling the automatic ex-
change equipment, as and for the purpose set
forth. o | _

43. ITn a working telephone system In
process of reconstruction irom one type to
another, without interfering with the service

thereof, the combination of subscribers’ tele-- p

phone lines, automatic' and manual equip-
ment for the exchange and substations of one

or more of said lines, and suitable provisions

for rendering the automatic portion of said
equipment inoperative for calling into the
exchange, over subscribers’ telephone lines
adapted to call or be called manually, but
uniformly operative for calling out there-

- from, and incapable of interfering with the

6o

manual service while a portion of the system

15 still working manually, said system in-
cluding two-way trunks leading to a branch
exchange thereof, each said trunk being pro-
vided with an operator’s calling mechanism

for controlling the -automatic exchange

equipment, as and for the purpose set forth.

44, In a working telephone system 1n
process of reconstruction from one type to
another, without interfering with the service

thereof, the combination of subscribers’ tele-

phone lines, automatic and manual equip-
ment for the exchange and substations of
one or more of said lines, and suitable pro-

visions for rendering the manual portion of
sald equipment inoperative for calling into

the exchange, over -subscribers’ telephone

@9,

70

75

80

lines terminating in automatic exchange

equipment, and incapable of 1interfering
with the automatic service after all sub-
scribers’ telephone lines of the system are 1n
condition for calling and being called either
sutomatically or semi-automatically, said
cystem including two-way trunks leading to
1 branch exchange thereof, each said trunk
leing provided with an operator’s calling
tnechanism for controlling the automatic ex-
(f:;hange equipment, as and for the purpose set
orth. - ‘ |

- 45. In a working telephone system 1in
process of reconstruction from one type to
another, without interfering with the service

950

o

thereof, the combination of subscribers’ tele-

phone Iines, automatic and manual equip-
ment for the exchange and substations of
one or more of said lines, and suitable pro-

visions for rendering the automatic portion

of said equipment inoperative for calling

“into the exchange, over subscribers’ tele-

phone lines terminating in automatic ex-
change quipment, and incapable of interfer-

ing with the manual service while all' sub-

scribers’ telephone lines of the system are in
condition for calling and being called either

manually or semi-manually, said system m-

cluding two-way semi-automatic trunks
leading to a branch exchange thereof, each

“said trunk being provided with an operator’s

calling mechanism for controlling the auto-
matic exchange equipment, as and for the

purpose set forth.

46. In a working telephone system in
process of reeonstruction from one type to
another, without interfering with the service
thereof. the combination of subscribers’ tele-
hone lines, automatic and manual equip-
ment for the exchange and substations of one
o1 more of said lines, and suitable provisions
for rendering the manual portion of said

‘equipment 1noperative for calling into the

exchange, over subscribers’ telephone lines

100

1106

120

125

adapted to call or be called automatically,

but uniformly operative for calling out
therefrom, and incapable of interfering with

the automatic service after a portion of the

system is working automatically, said sys-

130
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16

“1nto the exchange, over subscribers’ tele-
- phone lines adapted to call or be called man-
ually, but uniformly operative for calling

oo

tem .includilig two - way semi - automatic
trunks leading to a branch exchange thereof,
each sald trunk being provided with an

-gperator’s calling mechanism for controlling

the automatic exchange equipment, as an
for the purpose set forth. -
47. In a working telephone system in
process of -reconstruction from one type to
another, without interfering with the service

thereof, the-combination of subscribers’ tele-
phone lines, automatic and manual equip-

ment for the exchange and substations of

one or more of said lines, and suitable pro-

visions for rendering the automatic portion
cf sald equipment inoperative for calling

- out therefrom, and incapable of interfering

20

with the manual service while a portion of

the system is still working manually, said

- system 1ncluding two-way semi-automatic

25

80

85

trunks leading to a branch exchange thereof,
each sald trunk being provided .with an
operator’s calling mechanism for controlling

~ the autematic exchange equipment, as and
- for the purpose set forth.

48. In a working telephone system in

- process of reconstruction from one type to

another, without interfering with the service
thereof, the combination of subseribers’ tele-
phone lines, automatic and manual equip-
ment for the exchange and substations of
one or more of said lines, and suitable pro-
visions for rendering the manual portion of
sald equipment inoperative for calling into

- the exchange, over subscribers’ telephone

_40

lines terminating in automatic exchange
equipment, and incapable of interfering

with the automatic service after all :sub-.
“scribers’ telephone lines of the system are in
condition for calling and being called either.

automatically - or semi-automatically, said

45

system._including two-way semi-automatic.
trunks leading ‘to a branch exchange thereof,

each said trunk being provided with an

operator’s calling mechanism for controlling

. the automatic exchange equip¥fnt, as and

50

55

for the purpose set forth.
49. In a working telephone system "in
process of reconstruction from one type to

‘another, without interfering with the service

thereof, the combination of subscribers’ tele-
phone lines, automatic and manual equip-

ment for the exchange and substations of
~one or more of said lines, and suitablé pro-

~ - visions for rendering the automatic portion

60

- 65

of said equipment inoperative for calling
- 1nto the exchange, over subscribers’ tele-
phone lines terminating in automatic ex-

change equipment, and incapable of inter-
fering with the manual service while all
subscribers’ telephone lines of the system are
in condition for calling and being called

either manually or semi-manually, said sys-

1,254,012

tem includiﬁg two-way trunks leading to a

branch exchange thereof, and said equip-
ment including automatic means for select-
Ing and seizing said trunks, each said trunk

~ being provided with an operator’s calling
" mechanism for controlling the automatic ex-

Ehange equipment, as and for the purpose set
orth. - |

50.. In a working telephone system in

process of reconstruction from one type to
another, without interfering with the service
thereof, the combination of subscribers’ tele-
phone lines, automatic and manual equip-
ment for the exchange and substations of
one or more of said lines, and suitable pro-

- vigions for rendering the manual portion of
said equipment inoperative for calling into.

the exchange, over subscribers’ telephone
lines adapted to call or be called automati-

70
79

80

cally, but uniformly operative for calling 85

out therefrom, and incapable of interfer-

ing with the automatic service after a por-

tion of the system is working automatically,

sald system including two-way trunks lead-
ing to a branch exchange thereof, and said
equipment including automatic means for

tomatic exchange equipment, as and for the

purpose set forth. o
9l. In ‘a working telephone system in

process of. reconstruction from one type to

another, without interfering with the service

thereof, the combination of subscribers’ tele-
phone lines, automatic and manual. equip-
ment for the exchange and substations of

~one or more of said lines, and suitable pro-

visions for rendering the automatic portion
of said equipment inoperative for calling
into the exchange, over subscribers’ tele-

phone lines adapted to call or be called:

manually, but uniformly operative for call-
ing out therefrom, and incapable of inter-
fering with the manual service while a por-
tion.of the system is still working manually,

90

- selecting and seizing said trunks, each sgid
trunk being provided with an operator’s
calling  mechanism for controlling -the au-

95

100

105

110

sald system including two-way trunks lead-
ing to a branch exchange thereof, and said
equipment including automatic means for

selecting and seizin

calling mechanism for'controlling the auto-
matic exchange equipment, as and for the
purpose set forth. | |

52. In a -working telephone system in

process of reconstruction from one type to

sald trunks, each said
trunk being provided with ‘an operator’s

115

120

another, without interfering with the service -
thereof; the combination of subscribers’ tele-

ment for the exchange and substations of
one or more of said lines, and suitable pro-
visions for rendering the manual portion of

said equipment inoperative for calling into

phone lines, automatic and manual equip-
125

the -exchange, over subscribers’ telephone

lines terminating in automatic exchange

130
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equipment, and incapable of interfering
with the automatic service after all sub-
scribers’ telephone lines of the system are
in condition for calling and being called
either automatically or semi-automatically,
said system including two-way trunks lead-

“ing to a branch exchange thereof, and said

equipment including automatic means for

 selecting and seizing said trunks, each said

10

15

. visions for rendering the automatic portion
of said ‘equipment moperative for calling

25

30

40

trunk being provided with an operator’s
calling mechanism for controlling the auto-
matic exchange equipment, as and for the
purpose set forth. | |

53. In a working telephone system in
process of reconstruction from one type to
another, without interfering with the service
thereof, the combination of subscribers’ tele-

~ phone lines, automatic and manual equip-

ment for the exchange and substations of
one or more of said lines, and suitable pro-

into the exchange, over subscribers’ tele-

“phone lines terminating in automatic ex-

change equipment, and incapable ox inter-

fering with the manual service while all

subscribers’ telephone lines of the system
are in condition for calling and being called
either manually or semi-manually, said sys-
tem including two-way trunks leading to
a branch exchange thereof, and said equip-
ment including manual means for selecting
and seizing said trunks, each said trunk be-

ing provided with an operator’s calling
5 mechanism for controlling the automatic ex-

change equipment, as and for the purpose

“set forth. : -

- 54, In a  working telephone systém in

process of reconstruction from one type to
another, without interfering with the service

thereof, the combination of subscribers’ tele-

~ phone lines, automatic and manual equip-

45

o0

ment. for the exchange and substations of

one or more. of said lines, and suitable pro-
visions for rendering the manual portion of
said equipment inoperative for calling into
the exchange, over subscribers’ telephone
lines adapted to call or be called automati-

cally, but uniformly operative for calling

out therefrom, and incapable of interfering

“with the automatic service after a portien

" of the system is working automatically

- ing to a branch exchange thereof, and said

59

said system including two-way trunks lead-

equipment including manual means for se-

lecting and seizing said trunks, each said

“trunk being provided with an operator’s

- calling mechanism for ¢ontrolling the auto- .
‘matic exchange equipment, as and for the

60

F

05

purpose set forth. o |

55. In a working telephone system 1n
process of reconstruction from one type to
another, without interfering with the service
‘thereof, the combination of:subscribers’ tele-

phone lines, automatic and manual equip-

o
'\."

dition for calling and being called either

'Iﬁent. for the

a
)

one or more.of said lines, and suitable pro-

visions for rendering the automatic portion .

of said equipment inoperative for calling
into the exchange, over subscribers’ tele-
phone lines adapted to call or be called

_manually, but uniformly operative for call-
-ing out therefrom, and incapable of inter-

fering with the manual service while a por-

-tion of the system is still working manually,

said system including two-way trunks lead-
ing to a branch exchange thereof, and said
equipment including manual means for se-

exchange and substations of

70

75

lecting and seizing said trunks, each said .

trunk being provided with an operator’s

- calling mechanism for controlling the auto-

matic- exchange equipment, as and for the
purpose set forth. |

56. In a working teléphone system in

process of reconstruction from one type to

another, without interfering with the service
thereof, the combination of subscribers’ tele-

phone lines, automatic and manunal equip-

ment for the exchange and substations of one
or more of said lines, and suitable provisions
for rendering the manual portion of said
equipment inoperative for calling into the
exchange, over subscribers’ telephone lines
terminating in automatic exchange equip-
ment, and incapable of interfering with the
automatic service after all subscribers’
telephone lines of the system are In con-

90

automatically or semi - automatically, said

system including two - way trunks leading
to a branch exchange thereof, and said

- equipment including manual means for se-
lecting and seizing said trunks, each said

trunk being provided with an operator’s

“thereof

calling mechanism for controlling the auto-

matic exchange equipment, as and for the

purpose set forth.

57, In a working tele‘phone' system 1n

process of reconstruction from one type to

another, without interfering with the service
‘the combination.of subscribers’ tele-

phone 'iines, agutomatic .and manual equip-
ment for the exchange and substations of
one or more of saild lines, and ‘suitable pro-

visions for rendering the automatic portion

of said equipment inoperative for calling

100

105

110

115

into the exchange, over subscribers’ tele-

phone lines terminating in aufomatic ex-

change equipment, and incapable of inter-
fering with the manual service while all sub-
scribers’ telephone lines of the system are 1n

condition for calling and being calied either

manually or semi-manually, said system In-
cluding suitable two-wire trunk-lines for
talking purposes leading to a branch ex-

-change thereof, and said equipment includ-
ing automatic means for selecting and seiz-
ing said trunk-lines, each saild trunk-line
‘being provided with an operator’s calling

mechanism for controlling the automatic ex-

120
125

130



10

15

20

24,

change equip}nent,' as and for the purpose
set forth. | '

58. In a working telephone system in

“process of reconstruction from one type to

another, without interfering with the serv-

1ce thereof, the combination of subsecribers’

telephone lines, automatic and manual equip-
ment for the exchange and substations of
one or more of sald lines, and suitable pro-
visions for rendering the manual portion of

‘sald equipment inoperative for calling into

the exchange, over subscribers’ ‘telephone

lines adapted to call or be called automati-

cally, but uniformly operative for calling

out therefrom, and incapable of interfering

with the automatic service after a portion

~of the system is working automatically, said

system including suitable two-wire trunk-

lines for talking purposes leading to a

branch exchange thereof, and said equip-
ment including automatic means for select-

~ 'Ing and seizing said trunk-lines, each said

25

‘trunk-line being provided with an operator’s

calling mechanism for controlling the auto-

matic exchange equipment, as and for the

‘purpose set forth.

30

~one or more of said lines, and suitable pro--

35

40

99. In a working telephone system  in

process of reconstruction from one type to -
another, without interfering with the serv-
Ice thereof, the combination of subscribers’
- ‘telephone lines, automatic and manual equip-

ment for the exchange and substations of

visions for rendering the automatic portion
of said equipment inoperative for calling

Into the exchange, over subscribers’ tele- :

phone lines adapted to call or be called man-

ually, but uniformly operative for calling.
out therefrom, and incapable of interfering

with the manual service while a portion of
the system is still working manually, said
system including suitable two - wire trunk-

~ lines for talking purposes leading to a
~branch -exchange thereof, and said equip-

45

ment including automatic means for select-

Ing and seizing, said trunk-lines, each said

50

55

trunk-line being provided with an oper-
~ator’s calling mechanism for controlling the

automatic exchange equipment, as and for

-the purpose set forth. -
- 60. In a working telephone system in
process of reconstruction from, one type to
-another, without interfering with -the serv-

ice thereof, the combination of subscribers’
telephone lines, automatic-and manual equip-

- ment for the exchange and substations of one

~or more of said lines, and suitable provi-
-sions for rendering the manual portion of

60

6o

sald equipment inoperative for calling into
the exchange, over subscribers’ telephone
lines. terminating in auntomatic exchange
equipment, and incapable ‘' of interfering
with the automatic service after all sub-
scribers’ telephone lines of the system are in
condition for calling and being called either

1,2543,012

automatica'lly' or semi- automatically, said

system 1ncluding suitable two-wire trunk-

lines for talking purposes leading to .a

e

branch exchange thereof, and said equipment

including automatic means for seledting and:

seizing said trunk-lines, each said trunk-line

70

being provided with an operator’s calling

mechanism for controlling the automatic ex-
change equipment, as and for the purpose

set forth.

61. In a Workihg telephone ‘SyStem in .
~ process of reconstruction from one type to

79

another, -without. interfering with the serv- -

telephone lines, automatic and manual equip-
ment for the exchange and substations of

. i . . "y
‘1ce thereof, the combination of subscribers’

8$0.

one or more of said lines, and suitable pro- = - |

visions for rendering the automatic portion

of said equipment inoperative for calling

Into the exchange, over subscribers’ tele-
phone lines terminating in automatic ex-
change equipment, and incapable of inter-

fering with the manual service while all sub-
scribers’ telephone lines of the system are in

condition for calling and being called either

change thereof, and said equipment includ-
Ing manual means for selecting and seizing
sald trunk-lines, each said trunk-line being
provided with an operator’s calling mecha-
nism for controlling the automatic exchange
equipment, as and for the purpose set forth.

62. In a working telephone system in
process of reconstruction from one type to

ice thereof, the combination of subscribers’
telephone lines, automatic and ~manual
equipment for the exchange and substations

90

- manually or semi-manually, said system in-
~cluding suitable two - wire trunk - lines for -
talking- purposes leading to a branch ex-

100

‘another, without interfering with the serv-

106

of one or more of said lines, and suitable
provisions for rendering the manual portion

of said equipment inoperative for calling

into the exchange, over subscribers’ tele-

phone lines adapted to call or be called auto-

matically, but uniformly operative for call-

Ing ‘out therefrom, and incapable of inter-
fering with the automatic service after a
portion -of the system is working automati-
cally, sald system including suitable two-

110

115

wire trunk-lines for talking purposes leading

to a branch exchange thereof, and said equip-
ment including manual means for selecting

and seizing said trunk-lines, each said trunk-

line being provided with an operator’s call-
ing mechanism for controlling the autematic
exchange equipment, as and for the purpose
set forth. S ' _ s

63. In a working telephone system in
process of reconstruction from one type to
another, without interfering with the serv-

ice thereof, the combination of subscribers’

telephone lines, automatic and - manual

equipment for the exchange and substations .
of one or more of said lines, and suitable

120

125 -

180
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rrovisions for rendering the automatic por-
tion of said equipment inoperative for call-

ing into the exchange, over subscribers’

10

telephone lines adapted to call or be called
mannally, but uniformly operative for call-
ing out therefrom, and incapable of inter-
fering with the manual service while a por-
tion of the system is still working manually,
said system including suitable two-wire
trunk-lines for talking purposes leading to
a branch exchange thereof, and said equip-

" ment including manual means for selecting

18

- process of reconstruction from one type %o -

20

and seizing said trunk-lines, each said trunk--

line being provided with an operator’s call-
ing mechanism for controlling the auto-

‘matic exchange equipment, as and for the

purpose set forth. |
64. In a working telephone system In

another, without interfering with the service
thereof, the combination of subscribers’ tele-
phone lines, automatic and manual equip-
ment for the exchange and substations of

_ one or more of said lines, and suitable pro-

Z2b

visions for rendering the manual portion of

said equipment inoperative for calling into

the exchange, over subscribers’ telephone
lines, terminating in automatic exchange

~ equipment, and incapable of interfering

30

with the automatic service after all subscrib-

. ers’ telephone lines of the system are 1n con-
 dition for calling and being called either

40

45

50

*for then rendering the automatic portion of

automatically or semi-automatically; said
system including suitable two-wire trunk-
lines for talking purposes leading to a
branch exchange thereof, and said equip-

ment including manual means for selecting

and seizing said trunk-lines, each said trunk-

line being provided with an operator’s call-

ing mechanism for controlling the automatic

exchange equipment, as and for the purpose -

set forth. _ | o
65. In a working telephone system 1n

process of reconstruction from one type to.

another, without interfering with the serv-
ice thereof, the combination of subscribers’
telephone lines, automatic and manual

equipment for the exchange and substations

of one or more of said lines, means for call-
ing automatically, and suitable provisions

said equipment inoperative for calling into

55

60

the exchange, over subscribers’ telephone

 lines terminating in automatic exchange
equipment, and incapable of~ interfering

with the manual service while all subscrib-
ers’ telephone lines of the system are in con-
dition for calling and being called, said sys-
tem including _
branch exchange, and the said equipment 1n-

" cluding automatic rotary connectors for au-

- tomatically selecting and seizing idle trunk-

85

Iines. o -
66. In a working telephone system 1in
process oi reconstruction from one type to

matically, but uniformly operative for call-

trunk-lines leading to a

‘another, without interfering with the serv-

ice thereof, the combination of subscribers’
telephone lines, automatic and manual
equipment for the exchange and substations
of one or more of said lines, and suitable
provisions for rendering the manual portion

70

of said equipment inoperative for calling

into the exchange, over subscribers’ tele-
phone lines adapted to call or be called auto-
6
ing out therefrom, and incapable of interfer-
ing with the automatic service after a por-
tion of the system is working automatically,
said system including trunk-lines leading to
o branch exchange, and the said equipment
including automatic. rotary connectors for
automatically selecting and seizing 1dle
trunk-Iines. -

67. In a working telephone system in
process of reconstruction irom one type %0

80

86

‘another, without interfering with the serv-

ice thereof, the combination of subscribers’
telephone lines, automatic and manual
equipment for the exchange and substations
of one or more of said lines, and suitable pro-
visions for rendering the automatic portion
of said equipment inoperative for calling

90

into the exchange, over subscribers’ tele-

phone lines adapted to call or be called man-
ually, but uniformly operative for calling
out therefrom, and incapable of interfering
with the manual service while a portion of
the system is still working manually, said
system including trunk-lines leading to a
branch exchange, and the said equipment in- 109

95

cluding automatic rotary connectors for au-
tomatically selecting and seizing idle trunk-

[ines. - - - |
68. In a working telephone system 1n proc-
ess of reconstruction from one type to an- 106
other, without interfering with the service
thereof, the combination of subscribers’ fele- =
phone lines, automatic and manual equip-
ment for the exchange and substations of
one or more of said lines, and suitable pro- 110
visions for rendering the manual portion of
said equipment inoperative for calling 1nto

the exchange, over subscribers’ telephone

lines terminating in automatic exchange
equipment, and incapable of interfering with 118
the automatic service after all subscribers’

telephone lines of the system are In condition -

for calling and being called either automati-
“cally or cemi-automatically, said system in-

cluding trunk-lines leading to 2 branch ex- 120
change, and the said equipment ‘including

‘automatic rotary connectors for automat:-

cally selecting and seizing idle trunk-lines.

89. In a working telephone system 1n proc-
ess of reconstruction frony one type to an- 128
other, without interfering with the service
thereof, the combination of subscribers’ tele-
phone Iines, automatic and manual equip-

~ ment for the exchange and substations of

one or.more of said lines, means for calling 180
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'automatically, suitable provisions for then for i'endering the manual portion of said g5

10

15

.20

25

30

35

40

- ment for the exchange and

45
 exchange,

-50

b5

‘trol said automatic equipment.

~ 60.

~other, without

but uniformly operative
- therefrom, and incapable of
‘the automatic service after a portion

‘uniformly operative for. calling out there--

rendering the automatic pc
equipment inoperative for calling into the
exchange, over subscribers’ telephone lines
terminating in automatic exchange equip-

ment, and incapable of interfering with the
manual service while

| all subscribers’ tele-
phone lines of the system are in condition

for calling and being called, said system in="

cluding trunk-lines leading to a branch ex-

change, trunking . cord-circuits for ' said -
-trunk-lines, condensers in said cord-circuits,

and means for shunting said condensers to
enable a branch exchange subscriber to con-
trol said automatic equipment. -

mnterfering with the service
thereof, the combination of subscribers’ tele-
Phone lines, automatic and. manual equip-
ment for the exchange and '
one or more of said lines, suitable provisions
for rendering the manual portion of said
equipment inoperative for calling into the
exchange, over subscribers’ telephone lines
adapted to call or be called automatically
for calling out

of the

system is working automatically, said Sys-

tem including trunk-lines lea ding to a branch
~ exchange, trunking cord - eircuits for.

sald
trunk-lines, condensers in said cord-circuits,
and means for shunting said condensers to
enable a branch exchange subscriber to con-
trol said automatic equipment.

- 7l. Ina working telephone system in proc-
~ess of reconstruction from one type to an-
other,

without interfering with the service
thereof, the combination of subscribers’ tele-
phone lines, automatic and manual equip-
substations of
suitable

one or more of said lines, provisions

for rendering the automatic portion of said

equipment inoperative for calling into the
over subscribers’ telephone lines
adapted to call or be called manually, but
from, and incapable of interfering with the
manual service while a portion of the system
1s still working manually, said system in-

~cluding trunk-lines leading to a branch ex-
. change, trunking cord - circuits
‘trunk-lines, condensers in said cord-circuits,

for said

and means for shunting sald condensers to
enable a branch exchange subscriber to con-

72. In a working telephone system in procf
ess of reconstruction from one type to an-
other, without interfering with '

- thereof, the combination of subseribers’ tele-

“phone lines, automatic
‘ment for the exchange .
one or more of said lines, suitable provisions

and manual equip-
and substations of

portion” of said

substations of ment for the

interfering with

~0of one or more of

‘into the  exchange,

cally,

the service

-equipment inoperative for calling into ‘the
‘exchange, over subscribers’ telephone lines

terminating I automatic - exchange _equlp-
ment, and incapable of interfering with the

“automatic service after all subseribers’ tele-

70

phone lines of the system are in condition

for calling and being called either auto-

. matically or semi-automatically, said system
‘including trunk-lines leading to a branch
-exchange, trunking cord-circuits for said
trunk-lines,
-and means

condensers in said cord-circuits,
for shunting said condensers to

76

enable a branch-exchange subscriber to con- .

. trol said automatic equipment.
70. In a working telephone system in proc--
ess of reconstruction from ene type to an-

~ 13. In a working telephone system in proc-

80

ess of reconstruction from one type to an- - .

other, without interfering with the service
thereof, the combination of subscribers’ tele-
phone lines, ‘
' exchange and substations of
one or more of said lines, and suitable pro-
visions for rendering the automatic portion
of said equipment inoperative for calling

into the exchange, over subscribers’ tele:

phone lines terminating in automatic ex-

change equipment, and incapable of inter-

automatic and manual equip-

85

90

fering with the manual service while .all

subscribers’ telephone lines of the
In condition for calling and being called
either manually or semi-manually, said sys-

system are

95

tem including trunks terminating in trunk- .

‘Ing operators’ cord-circuits at a branch ex-

change, and said equipment including super-
visory apparatus for enabling the operators
at said cord-circuits to supervise all connec-
tions established over said trunk-lines. . -

- 7. In a working telephone system in
process -of reconstruction from one type to

telephone lines, automatic and. manual
equipment for-the exchange and substations
' ~of said lines, and suitable
provisions for rendering the manual portion
of said equipment inoperative for calling
over subscribers’ tele-

100

‘another, without interfering with the serv- '
“ice-thereof, the combination. of subscribers’

106

110

phone lines adapted to call or be called auto-
matically, but uniformly operative for call-

ing out therefrom, and incapable of inter-

fering with the automatic service after a
portion of the system is working automati-

natin
at a branch exchange, and said equipment
including supervisory apparatus for en-

- abling the operators at said cord-circuits to -

said trunk-lines. o | R

5. In a working telephone system in
process of reconstruction from one type to
another, without interfering with the service

supervise all comnections established over

phone - lin_es, | autOmatic and manual equip-

115

sa1d system including trunks termi-
m trunking operators’ cord-circuits

120

125

~thereof, the combination of subscribers’ tele-
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35 operators’ cord-circuits at a branch exchange,;
and said equipment including supervisory

40

45

55
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ment for the exchange and substatlons of
one or more of said lines, and suitabie pro-
visions for rendering the automatic portion

of said equipment inoperative for cmllmg

into the exchange, over subscribers’ tele-
phone lines adapted to call or be called man-
ually, but uniformly operative for calling
out therefrom, and incapable of mtertermg

‘'with the mamml service while a portion of

the system is still working manually, sald
system 1ncluding trunks terminating 1n
trunking oper ators’ cord-circuits at a branch
exchanwe, and said equipment mcludmg Su-
pervisory apparatus for enabling the oper-
ators at sald cord-circuits to supervise all
connections established over eald trunk-

76. In a working telephone System m
process of reconstruction from one type to
another, without interfering with the service
thereof, the combination of subscribers’ tele-
phone hnes, automatic and manual equip-
ment for the e‘{change and substations of

~one or more of said lines, and suitable pro-
visions for rendering the manual portion of

sald equipment inoperative for calling into
the exchange; over subscribers’ telephone

“lines terminating In automatic exchange

equipment, and mmpable of interfering with
the automatic service after all subscribers’
telephone lines of the system are in condi-
tion for calling and being called either auto-

matically or semi-automatically, said system
mcludmg trunks terminating in trunking

apparatus for enabling the operators at said

cord-circuits to supervise all connections es-

tablished over said trunk-lines.

- 77. In a working telephone system in
process of reconstruction from one type to
another, without interfering with the service
thercof, "the combination of subscribers’ tele-

phone lmes, automatic and manunal equip-

ment for the exchange and substations of
one or more of said lines, and suitable pro-
visions for rendering the 'automatic portion
of said equipment moperatwe for calhng
mto the exchange, over subscribers’ tele-

phone lines terminating in automatic ex-
change equipment, and. mcapable of imter-

f_ermfr with the manual service while all
subscribers’ telephone lines of the system are
in _condition for calling and being called
either manually or semi- mammlly sald
equipment including manual means by which
an operator puts a Subscrlber having auto-

“matic substation equipment in direct control

of the automatic exchange equipment, and

means by which the operator controls said

automatic exchange equipment for a calling
subseriber havmg only manual substation
equipment.

78. In a working telephone system in

which an operator puts a
automaftic su.““tatmn equipnient 1n dlrect

process of reconstruction from one type to

another, without interfering with the service .
thereof, the combination of subscribers’ tele-

phone lmes automatic and manual equip-
ment for the exchange and substations of

one or more of said lines, and suitable pro-
visions for rendering the ‘manual portion of

sald equipment inoperative for calling into
the exchange, over subscribers’ telephone

lines adapted to call or be called automati-

cally, but uniformly operative for calling
out therefrom, and 1ncapable of interfering

b

70

75

with the automatic service atter a portion

of the system is working automatically, said
equipment including manual means by which
an operator puts a subsember having auto-
matic substation equipment in direct control
of the automatic exchange equipment, and
means by which the operator controls said

automatic exchange equipment for a calling
subscriber having only manual substation

equipment.

79. In a working telephone system. 1n "

process of reconstruction.from one type to
another, without interfering with the service

- thereot, the combination of subseribers’ tele-

phone llnee, automatic and manual equip-
ment tor the exchange and substations of
one or more of said hnee and -suitable pro-
visions for rendering the automatic portion
of said equipment inoperative for calling
into the exchange, over subscribers’ tele-
phone lines qdapted to call or be called man-

ually, but uniformly operative for calling
out therefrom, and incapable of interfering
with the manual service while a portion of

the system is still working manually, said

equipment 1ncluding manual means Dby
which an operator pute

automatic substation eqlnpment n dlreet

control of the automatic exchange equip-
ment, and means by which the operator con--

trols said automatic exchange equipment for
a calling subscriber having only manual
substation equipment.

'80. Tn 2 working telephone system in
process of reconstruction from one type to
another, without interfering with the serv-
ice thereof, the combination of subscribers’
telephone ]mes automatic and manual equip-
ment for the o*cch*mfre and substations of
one or more of said hnes and suitable pro-
visions for rendering the manual portion
of said equipment 111()pemhve for calling
into the exchange, over subscribers’ tele-

phone lines termmqtmfr in automatic ex-

change equipment, and 1nc‘1pable of inter-

feunfr with the autcmatic service aiter all

enbseﬂbm s’ telephone lines of the system are
in condition for calling and being called
cither auntomatically or semi- aui‘ematlcally,
said equipment including manual means by
a subscriber having

snbscrlber hava' -

80

85

20

b
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110

116

120
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~ control of the automatic exchange equip-

ment, and means by which the operator con-
trols said automatic exchange equipment for

~ a calling subscriber having only manual sub-

10

15

20

26 ¢

station equipment.

81. A telephone system compmsmg a sub-

‘seriber’s telephone line, automatic exchange

and substation equi:pment for said line, man-
ual equipment for said line, means for ren-
dering the automatic equipment inoperative

,equlpment of the line 1nclud1ng a normally
grounded ringer at the substation, and a

ground on the line at the exchange, the last-
mentioned ground also serving as part of

the said means for rendering the automatic
equipment inoperative for calling into the

exchange.

82. A telephone system comprising a sub-

scriber’s telephone line, automatic exchange

~ and substation equipment for said line, man-
ual equipment for said line, means for‘ ren-
~ dering the automatic equipment inoperative.
into the exchange, the manual

equipment of the line mclndlng a normally- _
grounded ringer at the substation, a ground

for calling

- .on the line at the exchar e, the last-men-

- said means for rendering the automatic .
- 80

- exchange, and a circuit for said ringer, the
said manual equipment also comprising a -
subseriber’s switch-hook excluded from the_ .

tioned ground also servingas part .of . the

equipment 1noperative for calling into the

- .sald ringing circuit.

83. A telephone system comprlsmg a sub-_
- scriber’s telephone line, automatic. equip- -
~ ment for the exchange and substation there--

- of, manual equipment for said line, and

40
- but operative for calling out therefrom. -
84. A telephone system comprising-a sub-

means for rendering said manual equipment
inoperative for calling into the exchange,

~ scriber’s -telephone line; a spring jack for

45

50

~ said line, a condenser in each
line circuit between the jack and the sub-

56
- automatically.

sald line whereby the line may be called, an
automatic progressively movable switeh as- .
- soctated with.said line, and a condenser in
~each side of the line circuit between the jack
and the substation of said line to. prevent
amproper operation of the said switch.
85. A telephone system comprising a sub-
a spring jack for
side of the

scriber’s telephone line, . a

station of said line, and suitable equipment
for enabling said lme to call and ‘he

86. A telephone system comprlsmg a sub-

- scriber’s lime, an automatic switch for said

60

line, a
densers interposed between the ]aek and the

- automatic switch.

87. A telephone system comprlemfr 2

trunkmg Operator s cord-circuit, a signal

- associated therewith, means by Wthh a call-

ing subscriber connected with said cord -Cir-

called

a spring jack for said line, and con-

t,cse;ote

cu1t may operate sald signal for disconnect-
ing purposes, and means by which a sub-
scriber calling into said cord-circuit from

the opposite direction may operate sald sig-

- nal for connecting purposes.
88. A telephone system compr131ng a
trunking operator’s ccrd-circuit, condensers

in said cord-circuit, means by which the Op-
erator tempor auly
to pernnt a calling subscriber to_ transmit

the d1rect1on of the called subscriber, and a

local battery for supplying talking current

to the substation of the calling subsm 1ber.
89. A telephone system comprising a

trunking operator’s cord-circuit, condensers
1n sald cord-circuit, means by which. the op-
erator temporarily shunts said condensers to

70

- shunts said condensers_‘
75

tor ca,llmﬂ' into the -exchange, the: manual “-callizig itipulsés  through the cord-circuitin - -

80

permit a calling subscriber to transmit call-

ing impulses through the cord-circuit in the

85

direction .of the called subscriber, and a local

battery for supplying talking current to -

‘the substation of the called subscnber | _
90. A telephone system comprising a

trunking operator’s cord-circuit, condensers

in said cord-circuit, means by. which the.
operator temporanly shunts sa 1d condensers
to
“calling impulses through the cord-circuit in

permit a calling subscriber to transmit
the direction of the called subscriber, a local

substation of the calling subscriber, and cen-

90 .

95

battery for supplying talking current to the

tralized means of electrical current supply .

for furnishing ta,lkmg current to the. called
__snbscmber . .
91. A, telephone system comprlsmg a0

trnnkmg operator’s cord-circuit, condensers =
1n sald cord-circuit, means by Whlch the op-
- erator temporarily shunts said condensers to -
permit a calling subscriber to transmit call-
. ing 1mpulses through the cord-circuit in the
‘direction of the-called subscriber, a local =

- 100

battery for supplying talking cnrrent to the . -

substation of the called subscriber, and cen-

tralized means of electrical current supply

- for furnishing current to the calling sub-j '
‘seriber. -

110

92, A telephone system comprising a

;trunlﬂng operator’s cord-circuit, condensers
‘in said cord-circuit, means by which the op-
erator temporarﬂy shunts said. condensers to
permit a calling subscriber to transmit call--

ing impulses through the cord-circuit in the

direction of the called subscriber, a local .

battery for supplying talking current to the
substation of the calling subscriber, and a

rotary connector for automatically selectmg

and seizing an idle trunk-line leading to the
exchange of the called subsecriber.

93, A telephone system comprising a.
‘trunking operator’s cord-circuit, condensers

in said cord-circuif, means by which the op-
erator temporarily shunts sald condensers to

permit a calling subscriber to transmit call-.

ing impulses through the cord-circuit in the

115
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direction of the called subscriber, a local
battery for supplying talking current to-the

. substation of the called subscriber, and-a ro-
tary connector for automatmally selecting
‘and seizing an idle trunk-line leading te the
exchange of the called subscriber.

94. A telephone system comprising &
trunking operator’s cord-circuit, condensers

in said cord-circuit, means by which the op- -

erator temporarily shunts said condensers to

 ing impulses through the cord-circuit in the

16

20

direction of the called subseriber, a local
battery for supp!ying talking current to the
substation of the calling subscriber, central-
ized means of electrical current SUpply for
furnishing talking current to the called sub-
scriber, and a rotary connector for automati-
cally eelectmg and seizing an idle trunk-line
leading to the exchange of the ealled sub-
SCI'IbL,I' .

95. A te‘ephone system eomprlsmg a

~.trunking operator’s cord-circuit, condensers

25

80

86

40

¢b

B0

55

~.battery for supplying talking current to the

60

in said cord-circuit, means by which the op-
erator temporarily shunts said condensers to
permit a calling-subscriber to transmit call-
ing impuises through the cord-circuit in the
direction of the called subscriber, a local bat-

tery for supplying talking current to the

substation of the called subscrlber centml—

“ized means of electrical current supp!y for

furnishing current to the calling subscriber,
and a 1'ot:a.1f'3;r connector for automatically se-
lecting and seizing an idle trunk-line leading

-to the exchange of the called subscriber.

96. A telephone system comprising a

trunking operator’s cord-circuit, condensers

in sald cord-circuit, means by which the op-
erator temporarily shunts said condensers to
permit a calling subscriber to transmit call-

ing impulses through the cord-circuit in the

direction of the called subscriber, a local
battery for supplying talking current to the
substation of the calling subscriber, and a

rotary connector for automatically selectmg-

and seizing an idle trunk-line leading to the
exchange of the called subscriber, said con-
nector havmg provisions adaptmg it for use
in conjunction with either common battery

or local battery subscribers.

97. A telephone system comprising a
trunking operator’s cord-circuit, condensers
in said cord-circuit, means by whloh the op-
erator temporarily shunts said condensers to
permlt a calling subscriber to transmit call-
ing impulses through the cord-circuit in the
direction of the called subscriber, a local

substation of the called subecrlber and a
rotary -connector for automatically selectmﬁ'
and seizing an idle trunk-line leading to the
exchange of the called subscriber, said con-

‘nector hawnﬂ provisions adapting it for use

- 1n con]unctlon with either common battery

86

or local battery subscribers.

subscriber, said connector having provisions

. e

98 A telephone system comprlsmﬁ' &
trunking operator’s cord-circuit, condensers
in said cord-circuit, means by which the op-

erator temporarily shunts said condensers to

permit a calling subscriber to transmit call-

70
ing impulses through the cord-circuit in the

v~ direction of the called subscriber, a local

battery for supplying talking current to the
substation of the calling subserlber central-
1zed means of electrical current supply for
furnishing talking current to the called sub-
scriber, and a rotary connector for automati-
cally selectmg and selzing an 1dle trunk-

line leading to the exchange of the called
80

70

adapting it for use in conjunction with
either ccmmon battery or local battery sub-

“seribers.

99. A telephone system compmsmg a
trunking operator’s cord-circuit, condensers
in said cord circuit, means by which the op-
erator temporarily shunts said condensers to
permit a calhng subscriber to transmit call- .
ing impu'ses through the cord-circuit in the
direction of the called subscriber, a local bat- 90
tery for supplying talking current to the
substation of the called subscriber, central-
ized means of electrical current supply for
furnishing talking current to the calling
subscriber, and a rotary connector for auto-

85

95

matically selecting and seizing an 1idle

trunk-line leading to the etchange of the

‘called subscriber, said connector having pro-

v1S1ons adaptmﬂ' it for use in conjunction
with either common battery or local bat- 100

tery subscribers.
100. A telephone system in process of re-

construction from one type to another, with-
‘out 1nterfering with the service thereof,

comprising both automatic and manual 106
equipment for an exchange and one or more
of the substations thereof, means for con-
fining or limiting one or more of the sub-
scribers to use of ‘the old equipment for call-

‘ing, but not for being called, until after 110

their lines are cut-over to the new equipment,
and means for confining or hhmiting one or
more of the subscribers to use of the new
equipment for calling, but not for being

called, after their lines are cut over from the 115

old equlpment

101. A telephone Syetem 1n process nf re-
construction from one type to another. with-
out interfering with the service thereof com-
prising both the old and the new equiv:ment, 120
means for preventing the subseribers whos:
lines are not cut-over from using the new

‘equipment, although connected ‘therewith,

and means for preventmg the subscribers ,

whose lines are cut-over from using the old 125

equipment, although connected therewith.,
102. A telephone system in process of re-

construction from one type to another, with-

out interfering with the service thereof,

compnsmg both the old and the new equip- 236



o

~ ment, and temporary provisions for prevent-
~ Ing elther equipment from interfering with
- the service of the other while the system is

-gradually being put ona werkmg basis with
the new equipment.

103. A telephone systern in process of re-

" construction from one type to another, with-
“out interfering with the service thereof,

o "--I._"eomprlsmg both automatic and manua,l.
10 e

ulpment for an exchange.and one or more
the substations thereof, and suitable tem-

o -'porary provisions for preventmcr one equip-

. ment from interfering with the service of

.15

- lines,

20

the other while the system is gradually be-

‘Ing put on a working basis Wlth the new

equipment. .

104. In a telephone system, Subserlbers
means for establishing connection
between said lines, sald means including a
trunk terminating ‘at one end in a plug and

-, at the other end in an automatic switch, and

- another trunk terminating at one end in a

25
30
35

40

~common battery

plug and at the other end in a jack..

105. In a telephone system, the combina-

tion of commen battery lines; stations there-

on; a central source of current each of said
stations havmg a recelver

and transmitter; said transmitters being in
‘main exchange, a private branch exchange,

series with s‘ud central source of eurrent
local - battery lines; local battery stations
thereon ; each local battery station having a

receiver and transrmtter each of said trans--
mitters being 1n series with a local source of -

current ;. automatic means for use in uniting
said common battery linesand said local bat-
tery

cal battery stations for controllmg said auto-
matic means.

106. In a telephone system, the combina--

~ tion of common battery lines; stations there-

45

on; a central source of current each of said
common ba,tterj;r stations havmg a recelver
and transmitter; said transmitters being in

" - series with sald central source of current; lo-

- cal battery lines; local battery stations there— .

50

65

on; each lccal battery station having a re-
cewer and transmitter, each of said trans-
mitters being in scries with a loeal source of
current ; automatic means for use in uniting
S&ld common battery lines and said local bat-

tery lines for conversational purposes; a
manual switchboard at which the common
‘battery lines terminate, and another manual
switchboard at which the local battery lines

- terminate.

60

107. In a telephone exehange system, a
plurahty of subscribers’ lines, a number of
first selector switches less than the number
of subscribers’ lines, means manually con-

trolled for brmgmg said first selector

switches into connection with calling lines,
- together with means whereby the first ‘selec-
tor switches may then be controlled by the

1n a cord circuit,

lines for conversational purposes, a
manual switchboard at which said common
battery lines terminate ; and means at the lo-

1,254,012

subseribers to select the lines wanted, and to
restore the switches after use, and 51gml de-

vices connected with the manual portion of.
the apparatus to indicate to the operators the

necessity for connection and disconnection,
said manual apparatus being also adapted
for completing connection to called lmes,

' substantlally as described.

108. In a telephone exehange system, a
plurality of subseribers’ lines, a number of
first selector switches less than the number of
subseribers’ lines, operators’ cord circuits for
connecting said first selector switches with

the calling lines, together with sending de-

vices at the Substatlens and responsive de-
vices at the central statlon whereby the said
selector switches may then be controlled by

70

75

80

the subseribers to select the lines wanted, and °

to restore the switches after use, line an-
nunciators and elearmﬂ'-out annunciators

connected with the lines and cords, respec-
tively, to indicate to the operators the desire

of the respective subscribers for conncction

and disconnection, said manual apparatus
“being also adapted for completing connec-

tion to called Ilines, substantla,lly as de-
scribed.

109. In a telephene system, an automatic

a trunk line connecting the main exchange

| W1th the branch exchange and terminating

at the main exchange in automatic switch-

85

90

95

Ing apparatus, and at the branch exchange

ing means whereby an automatic subscriber

‘may be placed 1n connection ‘with the trunk

sald cord circuit compris-

100

line and then permitted to complete the call

automatically, and means whereby if one of

the . manual subscribers wants a cennectlon*.”

to the main- exchange the operator com-
pletes. the connection automatically - and

106

then places the calling subscriber in conneec- -

tion with the trunk hne, 51gnals controlled

from all of said subscribers’“lines, and a
common source of energy for operatmg all
of said signals. S

110. In a telephone system, a main ex-

110-_

change, a private branch exchange, manual

-and automatic subscribers’ lines allotted to
the private branch exchange, a trunk line
connecting the main exchenge with the pri-

vate branch exchange, a terminal for said
trunk line, automatic subscribers’ line sig-
nals and manual subscribers’ line 51gnals
a cord circuit having an automatic eallmg

device whereby if a manual subsecriber wants
. to make a call to the main exchange the

operator completes the call automaticaily
over sald trunk line, each automatic sub-
seriber at the branch exchange being also

provided with an automatic calling device

whereby 1f he wants to make a call to the

- main exchange he may be placed iu connec-

tion with the trunk lme and then permitted

| to make his own call, sald cord c...rcmt also

1.15 |
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125

130
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adapted, if a subscriber in the main ex-

change wants to call a subscriber in the
branch exchange, to be called automatically
by the calling subscriber of the main ex-
change, whereby the operator may then con-

nect the calling main exchange subscriber
private branch ex- -

one -of the
change subscribers, signals controlled from
all of said subscribers’ lines, and a common
source of energy for operating all of said
signals. ' o
111. In a telephone system, a private
branch exchange comprising a manual sub-
seriber’s station and an automatic subscrib-
er’s station and a cord circuit, a main auto-

matic exchange, a trunk line connecting said

cord circuit with said automatic exchange,
subscribers’ lines allotted to said automatic
exchange, said automatic exchange com-
prising automatic apparatus by méans of
which one line may automatically be put in
connection with another, means whereby
either the automatic or manual subseribers
may, through the cord circuit, be put 1n con-
nection with any of the automatic subscrib-

‘ers of the main exchange, the automatic

subscriber being provided with means

whereby after a connection is once estab-
lished with one of said main exchange sub-

seribers the connection may then be auto-
matically broken by the calling subscriber,
releasing means allotted to the trunk line
whereby the operator at the cord circuit

may release the automatic apparatus, sig-

nals controlled from all of said subscribers’

- lines, and a common source of energy for

40

49

50

- 55

operating all of said signals. ' |
112. In a telephone system, a trunk line,

o, trunking operator’s cord circult connected

with said trunk line, condensers in said cord
circuit, an automatic switch, a calling tele-
phone line connected with said cord circuit,

an operator’s key switch provided with

means for closing connections around said
condensers, means at the calling substation
for transmitting electrical impulses over the
telephone line and said connections and

trunk line to operate said automatic switch,

a signal controlled from said telephone line,
and a common source of energy for operat-
ing said signal. o '

113. In a telephone system, an automatic
switch, a calling substation suitably con-
nected with said switch, condensers in the

circuit between the substation and the

switch, means for manually closing con-
nections around said condensers to permit

" the calling subscriber to operate said

60

switch, a signal controlled from said sub-
station, and a common source of energy for
operating said signal. s

114. In a telephone system,ya calling sub-i

station including a calling device, an auto-
matic switch, a circuit connecting said
switch with said calling device, condensers

@

in said circuit, means for closing connections
around said condensers to permit the calling

“impulses to pass to the automatic switch, a

signal controlled from said substation, and
a common source of energy for operating
sald signal. | _ '
115. In a telephone system, an automatic
switeh, a trunk line leading thereto, a trunk-
ing operator’s cord circuit for the other end
of said trunk line, condensers in said cord
circuit, a telephone line connected with the
cord circuit, means for closing parallel con-
nections around sald condensers to permit the

calling subscriber to operate said automatic
switeh, suitable inductive resistance 1n.said

parallel connections, a signal controlled

from said telephone line, and a common

- source of energy for operating said signal.
116. In a telephone system, a calling sub-

station, an automatic switch, a trunk line
leading thereto, a cord circult terminating
in a plug individual to the other end of said

nection between the cord circuit and the
trunk line, and an operator’s calling device
at the cord circuit adapted for controlling

said automatic switch over the trunk line,

70

75

80
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~ trunk line, a key switch controlling the con-

90

said calling device adapted to be connected

‘with the trunk line by the actuation of said

key switch, a signal controlled from said
substation over the cord circuit, and a com-
mon source of energy for operating said
signal. ' o |

117. In a telephone system, an automatic

switch, a trunk line leading thereto, a trunk-

95

100

ing operator’s cord circuit provided with

means for calling over the trunk line to op-

erate said automatic switch, condensers m

said cord ecircuit, a telephone line, means

controlled by the operator for connecting

105

the telephone line around the said conden- -

‘sers to permit the subscriber of said line to

operate the said automatic switch over the

trunk line, a signal controlled from said tel-

ephone line, and a common source ot energy
for operating said signal. '

110

118. In a telephone system, an 'exchangé |

comprising manual switchboard apparatus,

subscribers’ lines terminating at said manual
switchboard apparatus, one or more of said
lines being provided with means for trans-
mitting impulses suitable for calling auto-
matically, another exchange comprising au-
tomatic switches and subscribers’ lines pro-

vided with means for calling automatically,

a trunking operator’s cord circuit, a trunk
line for connecting the first-mentioned ex-

change with the last-mentioned exchange, a

trunking operator’s calling mechanism for
calling automatically over the trunk line to
operate the switches at the last-mentioned

exchange, mieans by which the trunking.

operator connects a telephone line with the
trunk line to permit the calling subscriber

to control the said automatic switches, sig-

115
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nals controlled from all of said subscribers’

‘lines, and a- common source of energy for

10

operating all of said signals. .
- 119. In a telephone system, a two-way

trunk line, suitable instrumentalities by
which either a calling subscriber or an oper-

ator may transmit calling impulses over said

trunk line in one direction, means by which
some other subscriber may automatically
connect his {.1¢ to the said trunk line to
extend a calling connection thereover - in the

opposite direction, signals controlled from

sa1d subscribers’ lines, and a common source

15

of energy for operating said signals.

120. In ‘a telephone system, a trunk line,

a trunking operator’s cord circuit connected

‘with said trunk line, condensers in said cord

20

circuit, an automatic switch, a calling tele-
phone liné conunected with said cord circuit,

an operator’s key switch provided with

- means for closing connections around said
conaensers, means at the calling substation

29

30

for transmitting electrical impulses over the
telephone line and said connections and
trunk line to operate said automatic switch,
and supervisory relay mechanism for said
cord circuit, said mechanism comprising
front and back supervisory relays, as set
forth.. - -
121. In a telephone system, a trunk line,

- a trunking operator’s cord circuit connected

35

- means for closing connections around said"

40

with said trunk line, condensers in said cord

circuit, an automatic switch, a calling tele-

phone line connected with said cord circuit,
an operator’s key switch provided with

condensers, means at the calling substation
for transmitting electric impulses over the

telephone ' Iine and said connections and
trunk line to operate said automatic switch, -

and supervisory relay mechanism for said

cord circuit, saild mechanism comprising

45

operating sald signal.

front and back supervisory relays,. as set

forth, a signal controlled from said substa-
of energy for

tion, and a common source

122. In a telephone system, an automatic

-switch, a trunk line leading thereto, a cord

60

55

circuit at the outer end of said trunk line,
a telephone line, a key switch for operatively

- connecting the cord circuit with the trunk

line to permit the calling subscriber to oper-
ate said automatic switch, and supervisory
relay mechanism comprising front and back

supervisory relays, as set forth. °

123, In a telephone system, an automatic
switch, a trunk line leading thereto, a: cord

" circult at the other end of said trunk line, a
. telephone line, a key switch for operatively

60

~ line to permit the calling subscriber to oper-

connecting the cord circuit with the trunk

ate said automatic switch, supervisory relay

mechanism comprising front and back su-

~pervisory relays, as set forth, a signal con-

85

trolled from said telephone line, and a -com-

1,254,012 -

mon source of energy for operating said
signal. |

- 124. In a telephdne system, an automatic

switch, a trunk line leading thereto, a cord

circult terminating in a plug for the other

end of said trunk line, a key switch control-
ling the connection between thie cord circuit
and the trunk line, an operator’s calling de-
vice for operating said automatic switch,
sald calling device-adapted to be connected
at any time with the trunk line by the actua-
tion of said key switch, and supervisory re-
lay mechanism for said cord circuit, said
mechanism comprising front and back su-
pervisory relays, as set forth.

125. In a telephone.system, an automatic

-switch, a trunk line leading thereto, a trunk-

ing operator’s cord circuit provided with
means for calling over the trunk line to
operate said automatic switch, condensers 1n
sald cord circuit, a telephone line, means
controlled by the operator for connecting
the telephone line around the said con-
densers to permit the subscriber of said line

to operate the said automatic switch over

the trunk line, and supervisory relay mecha-

nism for sald cord ecircuit, said.mechanism

comprising front and back supervisory re-

lays, as set forth.

126. In a telephone system, an automatic
switch, a trunk line leading thereto, a trunk-
Ing operator’s cord circuit provided with
means- for calling over the trunk line to

70

70

30

85

90

95

operate said automatic switch, condensers in

sald cord circuit, a telephone line, means

100

controlled by the operator for connecting

the telephone line around the said con-
densers to permit the subscriber of said line

to operate the said automatic. switch over
the trunk line, and supervisory relay mecha-
nism for said cord circuit, said mechanism
comprising front and back supervisory re-

105

lays, as set forth, a signal controlled from

sald telephone line, and a common source of
- 110

energy for operating said signal. -

127. In a telephone system, an exchange
comprising manual switchboard apparatus,
subscribers’ lines terminating at said man-
ual switchboard apparatus, one or more of
said limes being provided with means for

transmitting impulses suitable for ‘calling

118

automatically, another exchange com];’)risi'ng '

automatic switches and subscribers’
provided with means for calling automati-
cally, a trunking operator’s cord circuit, a
trunk line for connecting the first-mentioned
exchange with the last-mentioned exchange,
a trunking operator’s calling mechanism for

operate the switches at the last-mentioned

exchange, means by which the trunking

operator connects one of said telephone lines

with the trunk line to permit the -calling
subscriber to control the said automatic

switches, and supervisory relay mechanism

lines

120

calling automatically over the trunk line to .
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for said cord circuit. said mechanism com-

prising front and back supervisory relays.
as set forth. o '

128. In a telephone system, an exchange
comprising manual switchboard apparatus,

“subseribers’ lines terminating at said manual

switchboard apparatus, one or more of said

lines being provided with means for trans-

mitting impulses suitable for calling auto-
matically, another exchange comprising an-
tomatic switches and subscribers’ lines pro-
vided with means for calling automatically,
a trunking operator’s cord circuit, a trunk

line for connecting the first-mentioned ex-
change with the last-mentioned exchange, a
trunking operator’s calling mechanism ifor

calling automatically over the trunk line to

operate the switches at the last-mentioned

~exchange, means by which the trunking op-

20

25

s0

39

40

erator connects a telephone line with the
trunk line to permit the calling subscriber
to control the said automatic switches, and

supervisory relay -mechanism for said cord

circuit, said mechanism- comprising front
and back supervisory relays, as set forth,
signals controlled from all of said subscrib-
ers’ lines, and a common source of energy
for operating all of said signals. |
129. In a telephone system, a calling and
a called subscriber’s Iine, means including an
operator’s cord circuit and an. automatic
switch for extending a connection between
said lines, means for connecting one end ot
said cord with said calling subscriber’s hne,
the other end being connected with said au-
tomatic switch, a pair of condensers in the
two sides of said cord, thereby preventing
direet connection between said subscribers’
lines and sald automatic switch, and means
for short-circuiting said condensers, whereby
a straight connection is established from the
subscriber’s line to said switch, whereby said

~ subscriber may control the operation of said

45
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99

60

65

switch,

130. In a telephone system, a trunk line,
means including a manual connective ter-
‘'minal at one end and a second manual con-

nective terminal and a call signal at the
other end for completing connections over
said trunk line in one direction, and means
including said second manual connective ter-
minal at one end and an automatic switch
at the other end controllable over said trunk

line for completing connections over said

trunk line in the opposite direction.
131. In a telephone system, a trunk line,

‘means including a-manual connective termi-
‘nal at oneend and asecond manual connective

terminal and call signal at the other end for
completing connections over said tr}mk 111}@
in one direction, and means including said

second manual connective terminal at one

end and an automatic switch at the other end

controllable over said trunk line for com- .
pleting connections over said trunk line 1n

T

86

the opposite direction, and means for ren-

dering the said first manual connective ter-

minal busy to an operator when the said
switch 1s operated. - -

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

manual equipment including a call signal
and connective apparatus for handling con-
nections to or from said trunk line at one

end, and meang.including a manual connec-

tive terminal and an automatic switch con-

trollable over said trunk line for handling

connections, respectively, to or from said
trunk line at the other end.

133. In a telephone system, a trunk line,
manual equipment including a call signal
and connective apparatus for handling con-
nections to or from said trunk line at one
end, means including- a manual connective

terminal and an automatic switch control-

lable over said trunk line for handling con-
nections, respectively, to or from said trunk
line at the other end, and means for render-
ing the said second manual connective ter-
minal busy to an operator when the said
switch is operated. =

134. In a telephone system, a trunk line,
means including a manual connective terminal

-~ at one end and a second manual connective

terminal and a call signal at the other end for

completing connections over said trunk line

in one direction, means including said sec-

‘ond manual connective terminal at one end
-and an automatic switch at the other end

controllable over said trunk line for com-
pleting connections over said trunk line 1in

the opposite direction, and means for ren-

dering the said switch inoperative when the
said first manual connective terminal 1s
seized by an operator. S

135. In a telephone system, a trunk line,
manual equipment including a call signal

- and connective apparatus for handling con-

nections to or from said trunk line at one

70
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end, and means including a manual con-

nective terminal and an automatic switch

controllable over said trunk line for han-
dling connections, respectively, to.or from

said trunk line at-the other end, and means

for rendering the said switch Inoperative

whenever the said second manual connective

terminal is in use by an operator.

136. In a telephone system, a trunk line,
manual equipment for extending connections
to or from said trank line at one end, and

wutomatic equipment comprising a pair of
automatic switches one of which is control-

lable over the said trunk line for extending
connections to or from said trunk line at

the other end. . |
137. In a telephone system, a trunk line,

an automatic switch at one end of said trunk

line for connecting a calling line thereto, a
call signal and manual connective apparatus

at the other end of said trunk line for re-

ceiving the call and for extending the same

110
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to a called hine, said manual apparatus also
adapted to connect a second calling line with
sald trunk line, and a second automatic
switch associated with said first switch-and
controllable over said trunk line to extend
the sald second calling line to a second called

| line. .*. | ‘

138. In a telephone systeﬁl, a trunk line,

- manual equipment for extending connections

to or from said trunk line at one end, and

automatic equipment comprising a pair of-
“automatic switches one of which 1s control-

lable over the said trunk line for extending
connections to or from said trunk line at the

other end, and a circuit closed when one of -

sald switches is operated for rendering the

sald trunk line busy to the other of said

switches. S |

139. In a telephone system, a trunk line,
an automatic switch at one end of said trunk
line for connecting a calling line thereto,

a call signal and manual connective .appa-

ratus at the other end of said trunk line for
recelving the call and for extending the same

to a called line, said manual apparatus also
adapted to-connect a second calling line with

sald trunk line, a second automatic switch

~associated with said first switch and con-

30

trollable over said trunk line to extend the
sald second calling line to a second called

~ line, and a circuit closed when the said sec-
ond switch 1s operated for rendering the

- said trunk line busy to the said first switch."
85

140. In a telephone system, a trunk line,

manual equipment for extending connections
-to or from said trunk line at one end, auto-

 matl¢ equipment: comprising a pair of auto-

40

matic switches one of which is controllable
over the said trunk line for extending con-
nections to or from said trunk line at. the

- other end, and means for rendering one of

sald switches inoperative whenever a con-

. nection 1s extended to the said trunk line by

- means of the other switch.

45

50

- 141, In a telephone systelﬁnh a trunk line,

‘an automatic switch at one en(?l- of said trunk
~ line for connecting a calling line thereto, a

" call s _
at the other end ‘of said trunk line for re-

gnal and manual connective apparatus

celving the call and for extending the same
to a called line, sald manual apparatus also
adapted to connect a second calling line with
sald trunk line, a second automatic switch

- associated with said first switch and control-

99

lable over sald trunk line to extend the said
second calling line to a. second' called line.

~and a relay for rendering said second switch

60

inoperative controlled by the said first
-switech. . :
142. In a telephone system, a trunk line,

means Including an automatic switch for

 seizing said trunk line at one end .nd a

- 6D

- manual connective terminal and a call sig-

nal at the other end for completing a con-
nection over the said trunk line in one direc-

1,264,018

. . L . _ _ | o
tion, and means including the said manual
connective terminal and a second automatic

switch at the gther end controliable over said

trunk line for completing a connection over

sald trunk line in the opposite direction.
143. In a telephone system, a trunk line,

means Including an automatic switch for

--selzing said trunk line at one end and a

manual connective terminal and a call sig-
nal at the other end for completing a con-
nection over the said trunk line in one direc-
tion, means including the said manual con-
nective terminal and a second automatic

switch at the other end Controllable over sald

trunk line for completing a connection over
sald trunk line in the opposite direction, and

a circult for making the trunk line busy to
- sald first switch when the said second switch

1s operated. * '

144, In a telephone .é;ystem, a trunk line,

70
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80

85
means including an automatic.switch for =~

seizing. sald trunk line at one end and a

manual connective terminal and a call signal
at the other end for completing a connec-

tion over the said trunk line in one direc-.

tion, means including the said manual con-
nective terminal and a second automatic
switch at the other end controllable over said
trunk line for completing a connection over
sald trunk line in the opposite direction, and
means including a circuit for rendering said
second switch inoperative when the said
trunk line 1s seized by said first switch,

~ 145. In a telephone system, a trunk line

having three branches at one end thereof,
first and second automatic switches contain-
ing fixed and movable terminals for two of

-said branches, respectively, a spring jack for

the other branch, means including said
switches for extending connections over said
trunk line in either direction, and means in-

90

95
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cluding operator’s equipment and the said

jack for completing connections pver said -

trunk line manually. _

146. In a telephone system, a trunk line
having three branches at one end thereof,
first and.second automatic switches contain-
ing fixed and movable terminals for two of

- saxd branches, respectively, a. spring jack

for the other branch, means including said
switches for extending connections over said

110

trunk line in either direction, means includ-

Ing operator’s equipment and the jack for
completing connections over said trunk line

manually, and means effective to render the

said branch extending to said jack busy

when the trunk line is in use by way of

elther of the other branches.

147. In a telephone system, a trunk line -
having three branches at one end thereof,
‘first and second automatic switches contain-
ing fixed and movable terminals for two of

said branches, respectively, a spring jack
for the other branch, means including said
switches for extending connections over said
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trunk line in either direction, means In-

cluding operator’s equipment and the said

jack for completing connections over said.

trunk line manually, and means effective to
render the branch extending to said first
switch busy when the said second switch is

operated. |

148. In a telephone system, a trunk line
having three branches at one end thereof,

first and second automatic switches con-

taining fixed and movable terminals for two
of said branches, respectively, a spring jack

for the other branch, means including said

- switches for extending connections over said

15

the branch extending to saild first switch

20

26

trunk line in either direction, means includ-

ing operator’s equipment and the said jack
for completing connections over said trunk

line manually, and means effective to render
=

‘busy when the trunk line is in use by way of
said jack. , o

- 149. In a telephone system, a trunk line
having three branches at one end. thereof,

first. and second automatic switches contain-
ing fixed and movable terminals for two of

said branches, respectively, a spring jack for

the other branch, means including said

switches for extending connections over sald

~ trunk line in either direction, means includ-

30
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ing operator’s equipment and the said jack

for completing connections over said trunk

line manually, and means for rendering said -

second switch inoperative whenever the
trunk line is in use by way of said jack or
by wayv of said first switch. =~ |

150. In a telephone system, a trunk line

having three branches at one end thereof, a
manual connective terminal for one of said
branches, an automatic switch provided with
a movable terminal for another of said

“branches, a second automatic switch pro- .
vided with a fixed terminal for the last of

said branches, means including said .first
switch for extending connections automati-
cally over said trunk line in one direction,

 means including sald second switch for ex-
tending connections automatically over said

trunk line in the other direction, and means

including said manual. connective terminal

for completing manual connections over said

trunk line. -
151. In a telephone system, a trunk lne

having three branches at one end thereof, a
‘manual connective terminal for one of said

branches, an automatic switch provided with
a movable terminal for another of said
branches, a second automatic switch pro-

vided with a fixed terminal for the last of

said branches, means including said first
switch for extending connections automati-
cally over said trunk line in one direction,
means including said second switch for ex-
tending connections automatically over said
trunk line in the other direction, means in-
cluding said manual connective terminal for

completing manual connections over said =

trunk line, and means including busy test

circuits for preventing interference between

the several branches. o
- 152. In a telephone system, a trunk line,
means including a manual connective termai-

" nal at one end and a second manual connec-

tive terminal and a call signal at the other

end for completing a connection over sald

trunk line in one direction, means including

an automatic switch for seizing said trunk
line at one end and the said second manual

70

75

connective terminal and call signal at the

other end for completing a connection over
said trunk line in the same direction, and
means including said second manual connec-

 tive terminal and a second automatic switch
at the other end of said trunk line and con-

trollable thereover for completing a connec-
tion over the said trunk line in the opposite
direction. ' -

153. In a telephone
means including a manual connective termi-
nal at one end and a second manual connec-

“tive terminal and a call signal at the other
end for completing a connection over said

trunk line in one direction, means including
an automatic switch for seizing said trunk

‘line at one end and the said second manual

connective terminal and call signal at the
other end for completing a connection -over
said trunk line in the same direction, means
including said second manual connective ter-

minal and a second automatic switch at the:
other end of said trunk line and controllable
thereover for completing a connection over

the said trunk line in the opposite direction,

‘and circuits for preventing interference be-
tween the said switches and between either
switch and the said first manual connective

terminal. -
154. In a telephone

-system, a trunk line,

system, a trunk line

80°

385

90
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having three branches at one end thereof,

first and second automatic switches contain-

ing fixed and movable terminals for two of

said branches, respectively, a manual connec-

110

tive terminal for the other branch, a second

manual connective terminal for the other end
of said trunk line, means including said last

terminal and said switches for completing

connections over said trunk line in either di-

116

rection, and means including both of said

manual connective terminals for completing
connections over said trunk line manually.
155. In a telephone system, a trunk line

having three branches at one end thereof,

first and second automatic switches contain-

ing fixed and movable terminals for two of’

said branches, respectively, a-manual connec-
tive terminal for the other branch, a second
manual connective terminal for the other

120
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end of said trunk line, means including said -

~ last. terminal and said switches for complet-
ing connections over said trunk line in either

direction, means including both of said man-

130
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~ ual connective terminals for completing con-

5

nections over said trunk line manually, and
an interference preventing circuit having a
multiple in each of sald branches.

* 156. Jn a telephone system, means for con-
necting calling and . called lines comprising
an automatic switch and a trunk line, means

" controlled by a calling subscriber for op-

.~ erating said switch to connect with the
- 10

trunk line at’one end, a manually operable
terminal at the other end of said trunk line

- for completing connection to the called line,

. and means in sald switch for supplyinf the
k

15

‘substation on the called line with ta

Ing
current. o _ |
157. In a telephone system, trunk lines of

two kinds, an automatic switch operable by
~ a calling subscriber to connect with a trunk

_20

25

line of either kind, means in said switch for
bridging a source of talking current across

‘the line conductors of a connected trunk,
~common and local battery

, subscribers’ Iines
accessible to the two different kinds of trunk
lines, respectively, and condensers included
in the line conductors of those trunk lines
which have access to the local battery sub-

~seribers’ Iines.

158. In a telephone. system, a first ex-

- . change and a second exchange, automatic
30

and manual subscribers’ lines in the first ex-
change, a trunk line terminating in an auto-

* matic switch at the second exchange and
- provided with a manually operable terminal

39

40

- adapted for connection with a calling line 1n
the first exchange, means for rendering the
 sald switch controllable by the calling sub-

. scriber when the calling line 1s an automatic

line, ‘and means for rendering the same

switch controllable by the operator when the

calling line is a manual line. _}
159. In a telephone system, a trunk line

terminating at each end In a manual con-

45

nective terminal, incoming and outgoing
branches of said trunk line at one end ter-

minating, respectively, in movable and fixed
contacts 1n separate automatic switches, and

- .means for completing connections over said

50

trunk line by -way of either of the three
branches at one end and the said manual

connective terminal at the other end.
- '160. In a telephone system, a two-way
trunk line, subscriber-controlled means for

~ connecting with one end of sald trunk line,

. for calling over the trunk line in one direc-
bb

- . a subscriber to the other end of said trunk
‘line, to call over the trunk line in the oppo-

tion, a manual switchboard for connecting

site direction, and suitable instrumentalities

- . for supplying talking current over the trunk
60

line to a calling subseriber. - .
- 161. -In a telephone system, a._two-way
trunk line, means for automatically estab-

lishing connection with said trunk line to

extend connection thereover in one direction,

65 means for enabling an operator to connect
- _ _ _

. 1n said _ pervi-
‘sory relay mechanism for said cord circuit,
and mechanism comprising front and back

1,254,012

a s'ubscriber'with' the other end of said trunk

line, and to transmit calling impulses over
the trunk line in the opposite direction, and
suitable instrumentalities  for supplying
talking current over the trunk line to a call-

-ing subscriber.

162. In a téleﬁhoﬁe system, a two - way

trunk line, suitable instrumentalities by
which either a calling subscriber or an op-
erator may transmit calling 1mpulses over

said trunk line in one direction, means by
which some other subscriber may automati-
cally connect his line to the said trunk line

to extend a calling connection thereover in
~ the opposite direction, and suitable instru-

70

75
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mentalities for supplying talking current

_over the trunk line to a calling subscriber.

163. In a telephone system, an automatic

switch, a trunk line leading thereto, a trunk-
ing operator’s cord circuit for the other end

of said trunk,line, condensers in said cord -
_circuit, a telephone line connected with the

cord circuit, means for closing parallel con-
nections around said condensers to permit
the calling subscriber .to operate said auto-

89

90

matic switch, suitable inductive resistance

parallel connections, and supervi-

supervisory relays, as set forth.

%90

164. In a telephone system, a manual ex- -

change, a second exchange, subscribers’ lines
‘terminating in said second exchange, a trunk

line terminating in said first exchange and

extending to said second exchange, means
for manually extending .a connection from

100

said trunk line to a subscriber’s line termi-

nating in said second exchange, and auto-
matic means controlled over said trunk line
for extending a connection from said trunk

108 -

line to a subscriber’s line terminating mn -

sald second exchange. o
- 165..In a telephone system, a manual ex-
change, a second exchange, subscribers’ lines
terminating in said second exchange, a trunk
line terminating in said first exchange and

110

- extending to said second exchange, means- -

for manually extending -a connection from

said trunk lihe to a subscriber’s line termi-

nating in said second exchange, automatic
means controlled over sald trunk line for
extending a connection. from said trunk line

to a subscriber’s line terminating in said
second exchange, and means for establish-.

ing a connection over said trunk line from

said second exchange to said first exchange.
- 166. In a telephone system, a manual ex-
change, a secoud. -exchange, subscribers’

lines terminating in said second exchange,

_a trunk line terminating in said first ex-
~change and extending to. said second ex-
change, means for manually extending a
connection from said trunk line to a sub-

seriber’s line terminating in said second ex-

change, automatic means controlled over.

1156
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sald trunk line for extending a connection
from said trunk line to a subscriber’s line
terminating in said second exchange, and
- means for preventing said trunk line being

‘5 employed for establishing one connection

when it 1s employed 1n estabhshmg a Sec-

- ond connection.
167. In a telephone system a manual ex-
change, a second exchange, subscribers’ lines
10 termmatmg in sald second exchange,.a trunk
- line terminating in said first exchange and

extending to said second exchange, means for

- manually extending a connection from said
trunk line to a subscriber’s line terminat-
15 ing in said second exchange, automatic

means controlled over said trunk lme for |

87

-exte11dmg a connection from said trunk line
to a subscriber’s line terminating in said

second exchange, means for establishing a
connection over said trunk’ line from seld 20
second exchange to said first exchange, and
means for preventing said trunk line being
employed for estabhishing omne connection

“when it 1s employed n establlshlng a Second |

connection. 25
Signed. by me at Chica go, Cook county,

. Illmms, thls 6th day of September, 1907.

TALBOT G. MARTIN.

Witnesses:
Epwarp D. FALES,
AI_:THUR B. Sperry.
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