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To all whom it mury concerm:

- DBe 1t known that I, GARrIsSON DBABCOCK, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of 1lli-

5 nois, have invented a certain new and usetul
Improvement in Selective Signaling Sys-
tems, of which the following is a full, clear,
concise, and exact description, reference being
had to the accompanying drawings, forming a

1o part of this specification.
My 1nvention relates to telephone systems,
and more particularly to telephonesystems em-
ploying multiparty lines—that is, telephone-

circuits to which a large number of subserib--

15 ers may be connected, any one of which may
be selected for signaling and conversation.

Selective signal multiparty-line systems

have heretofore been used with more or less

success; but difficulty has been experienced.

20 1In maintaining such selective apparatus in
working order, and as heretofore installed 1t

- has often given poor satisfaction because of .

frequent mistakes in calling the proper sub-
scriber and because of the undue length of
25 time required for operation. . Difficulty has

also been encountered on account of inductive.

etfects, disagreeable cross-talk, and because a
subscriber using the party-line has been sub-
ject to 1nterference . or listening in by other

30 subscribers on the same line. _ o
The prominent objects of my invention are

to provide a multiparty telephone-line system
which 1s positive and reliable in its operation,

to provide a system free from cross-talk and

35 inductive cffects due to the use of grounded
or third-wire circuits, to provide an improved
system which shall utilize selective currents

of a pulsating character which may be con-

trolled by automatic mechanism at the central

10 station, and to provide a system which cannot
readily get out of adjustment and 1n which in
case any of the.apparatus does get out of ad-
justment or synchronism said apparatus may
be readily adjusted from the central station

45 by automatic means.

My invention provides a system of what 1s
commonly known as the *“step-by-step se-
lective signaling system.” It contemplates a

trolling electromagnets.

system in which any number of subsecribers

may be connected 1n multiple arc on the same 5o
metallic telephone-line running to a central
station. I have found it desumble however,
not to provide lines for the accommodfttlon of
more than thirty or forty subsecribers.

In accordance with my invention I equip 55
the substation of each of the subseriberson a
line with switching apparatus, the switches
assoclated with the apparatus of all of the sub-
stations being adapted to move in synchronism
when their controlling electromagnets are en- 60

ergized by a pulsq,tmo' curt entcontmlled from

the central station.

I preferably provide a circuit for the cur-
rent which actuates the switch - controlling
electromagnet, which circuit includes two me- 65
tallic line-limbs and which does not include a

“common or ground return path to the central

station. Automatic mechanism 1s provided
at the central station for the purpose of con-
trolling current impulses sent through the 70

' e]ectromagnets controlling the Switching ap-

paratus at the various substations connected

“with the telephone-line, this automatic mech-
‘anism being made to operate in synchronism
with the switching mechanism at each ot the 75
‘substations controlled thereby.
‘provided at each subscriber’s substation is

The switch

given a step-by-step movement, one step for
each current impulse sent tlndouo'h the con-
A contact is pro- 3o
vided for each Subscrlber' switch, located at a

point such that when the switch - -actuating

magnet has received a number of current 1m-
pulses corresponding to that subseriber’s

party-line number a switch will be brought os
into connection with the contact.

This con-
tact and the switch-arm form a closed connec-
tion . for. a circuit through a second electro-
magnet located at the corresponding substa-
tion, which second electromagnet controls 9o
switchmﬁ' mechanism to connect, the telephone

apparatus at that substation with the met‘Llhc
line for conversation. -

- There is provided at the central station
means whereby the movement of the auto- 95
matic controlling apparatus in synchronism
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with the step-by-step switeh of the substation
apparatus which 1s being built up may be
madcle to close and complete the circuit through
the above-mentioned second electromagnet at
the substation at the same instant that the
step-by-step switch passes over the contact
corresponcding with the substation number.
Thus an electric circuit is completed through
the second electromagnet, whereby the same
1s energized to cause an actuation of the
switching mechanism adapted to connect the
corresponding telephone set in bridge of the
metallic line-limbs.

I further provide meansin accordance with

my invention whereby all of the subscribers’

switches may be restored to their normal po-
sition upon the completion of a conversiation
over the line.

In connection with the restoring or releas-
ing mechanism means are provided wherehy
the switching apparatus or the seclective ap-
paratus at all of the substations on any one
party-line may be set into synchronism and
step by automatic means controlled from the
central station, whereby the necessity for re-
adjusting and maintaining the substation ap-
paratus by the linemen or repairmen is avoid-
ed. Thisisaccomplished by providing means
within the control of the central operator
such that in case any of the switches uponthe
party-line should get out of synchronism and
step the operator can bring all of the switches
to one common synchronous position, which
posttion may desirably be that occupied by
all the switches when the party-line is not in
use. |
- My invention provides improved features
whereby an effective lockout is introduced to
prevent the interruption of the use of the line
by any one subscriber by another subscriber

whose Instruments are connected with the

same bimetallic party-line.

Other features and objects of my invention
will be fully brought out in the following de-
tallerdl description thereof, in which I have
shown but one preferred embodiment.

My invention will be readily understood by

reterence to the accompanying drawings, in -

all of which similar characters of reference
indicate like parts.

Figurelisaplan view of theselective switch-
1ng apparatus which is installed at each of the
party-linesubstations. Fig.2isasideelevation

of thesame, taken in the direction of the arrow

2 of Hig. 1. Fig. 3 is a plan view with parts
removed to more clearly indicate details of
construction. Fig. 4 is a sideelevation taken
in the direction of the arrow 4 of Fig. 1.
Ifig. 5 1s a cross-sectional view taken on line
5 5 of Iig. 8. Fig. 61s a diagrammatic view
llustrating the circuit connections to be used
in electrically connecting and operating the
devices illustrated in the other ficures.
Retferring more particularly to Figs. 1to 5,
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upon which the pillars 21 support the T-
shaped frame-piece 22. There is rotatably
mounted within the base 20 and frame-piece
22 a shaft 23, which carries a ratchet-wheel
24 below the frame-picce 22 and a spring
switch-arm 25 above the frame-piece22. The
shaft 23 also carries a projecting arm 26,
which is normally held in engagement with
the stop-pin 27, due to the slight tension of a
spring 28, coiled about the shaft 23, one end
of the spring being fastened to the shaft and
the other to the base-plate 20.

There is mounted upon the base-plate 20 an
electromagnet. 29, having cores 30 30’ and
coils 31 31. An-armature 32 for this clectro-
magnet 1s provided on the shaft 33. The ar-
mature 18 rigidly connected with the lever-
arm 34, which carries near its extremity a
prvoted pawl 35, which 1s held by a concealed
spring 1n engagement with the teeth of the
ratchet-wheel 24. A relatively stationary
pawl 36 is held by the spring 37 in engage-
ment with the ratchet-wheel 24. A projec-
tion 38, secured to the end of the lever 34,
serves upon a movement of the lever away
from the shaft 23 to disengage the pawl 36
from the teeth of the ratchet-wheel 24. This
same movement of the lever 34 away from
the ratchet-wheel 24 causes a pin 39, project-
ing from the pawl 35, to engage a stop-pin
40, carried by the T-shaped frame-picce 22,
thereby causing a disengagement of the pawl
35 from the ratchet-wheel 24.

A suitable opening in the base-plate 20 pro-
vicdles for the reception of the permanent mage-
net 41, which is fastened to the yoke of the
electromagnet 29. This permanent magnet
serves to polarize the armature 32, whereby
the passage of a current through the electro-
magnet-colls 31 31 1n one direction causes the
attraction of the armature 32 to the pole-picce
ot the core 30, while the passage of a current
through the electromagnet-coils in the reverse
direction causes the attraction of the arma-
ture toward the pole-piece of the core 30'.
The attraction of the armature toward the
pole ot the core 30, due to the passage of a
suitable current impulse, causes a movement
of the lever 34 toward the switch-shaft 23 a
suficient cdistance to advance the ratchet-
wheel 24 one tooth, the pawl 36 dropping into
a succeeding tooth of the ratchet-wheel, there-
by retaining it in its advanced position, while
the pawl 35 may slip back over the advanced
tooth to engage the succeeding tooth upon
the dis¢ontinuance of the passage of the cur-
rent through the electromagnet-coils.

In order that the armature 32 and the lever
34 normally may be held and retained in the
position shown in the figures, the flat springs
42, 43, and 44 are provided. An opening 45
1s provided in the T-shaped frame-picce 22,

through which opening there projects a pin

46, carried by the lever 34. A pin 47, se-

65 1nclusive, I have illustrated a base-plate 20, | cured to the frame-piece 22, limits the inward
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movement of the springs42 and 43. A move- |

ment of the lever 34 toward the switch-shaft
23 acts against the tension first of the spring
43 and upon the further continued movement
against the tension of the spring 44, the two
springs being provided in order that the ini-
tial movement of the lever 34 and armature
32 shall not be opposed by a too great resist-
ing force or spring tension.
43 and 44 act in unison to prevent the arma-
ture 32 or lever 34 from sticking or catching
in their alternate or abnormal position when
attracted by the pole of the core 30" and re-
pelled by the pole of the core 30. The pin 47
prevents the springs 43 or 44 from following
up the movement of the pin 46 when it moves
with the lever away from the switch-shaft 23.
The spring 42 serves to restore the lever and
1ts armature to the normal position shown

atter having been actuated by the attraction

toward the pole of the core 30. The pin 47, it
will be seen, also serves to retain the armature
and the lever carried thereby in exactly the
proper normal position when not under the
influence of the energization of the electro-
magnet 29. An attraction of the armature
32 by the pole-piece of the core 30 causes a
movement of the lever 34 away from the
switch-shaft 23, wherchy both the pawls 35
and 36 are disengaged from the teeth of the
ratchet - wheel 24, thereby permitting the
spring 28 to cause the backward rotation of
the shaft 23 and the parts carried thereby un-
til the arm 26 comes into contact with the
stop-pin 27, thereby arresting the movement
of the switch-carrying mechanism to retain it
In 1ts normal position shown in the drawings.

The springs 42, 43, and 44 are mounted
upon a carrying-block 48, secured to the T-
shaped frame-piece 22, there being provided
acdjusting-screws 49 and 50 for the purpose of
regulating the tension of the springs. An ad-
justing-screw 51, carried on a downward pro-
jection of the frame-piece 22, provides a stop
for limiting the movement of the pawl 35 to

the space of one tooth of the ratchet-wheel 24.. |
There is mounted upon the T-shaped: frame--

plece 22 a metal ring 52, this ring being in-
sulated from the frame by suitable washers
and bushings of hard rubber, as shown.
periphery ot the ring is provided with a series
of screw-threaded holes 58, the pitch of these

- holes corresponding with the pitch of the

55

60

65

‘teeth of the ratchet-wheel 24. 'There is mount-
ed upon a suitable projection of the ring 52 |
an insulated contact-piece 54. Within any of

the screw-threaded holes 58 53 there may be
screwed a contact-point 55. Thus in Figs. 1
to 5, 1nclusive, a contact-point 55 is shown in
the seventh hole 53 of the ring 52. The pitch
of the holes 53 and that of the teeth of the
ratchet-wheel 24 being equal, it will be appar-
ent that each step of the step-by-step rotation
of the switch-arm 25 is equal to the arc dis-
tance between the successive holes 53. The

The two springs

~arm above the second hole, and so on.

The

normal position of the switch-arm 25 is, as
shown in the figures, in contact with the in-
sulated contact-piece 54. The first step of
the movement of the switch-arm is desirably
suficient to remove the switch-arm from its
contact with the contact-piece 54 and to bring
the switch-arm half-way to the first hole 53
of the ring 52. The second step brings the
switch-arm directly above the first hole 53.
The next succeeding step brings the switch-

it will be seen that eight current impulses
through the electromagnet-coils 31 31 in the
proper direction will cause eight steps of the
switch-arm 25 to bring it in contact with the
contact-screw 55. Similarly a proper num-
ber of current impulses through the electro-
magnet-coils will bring the switch-arm 25 into
contact with a contact-screw 55, placed in any
of the holes 53. The number of holes in the
ring 52 1s desirably made as great as the
oreatest number of substations which it will
be desired at any time to connect with the
single party-line, each substation connected
with one party-line having a contact-screw 55
in some one of the holes 53 of the ring 52.
the contact-screw for each substation being
placed in a different hole from that of any
other of the substations on the same line.

As will hereinatter be more fully explained.
the switch-arm 25 is during each selecting

‘operation stepped around above the ring 52
‘a number of steps as least as great as the -

number of telephone-substations connected
with the party-line plus two. Upon the com-
pletion of the conversation with a telephone
subseriber it is necessary to restore the se-
lecting apparatus to its normal condition, in

which the switch-arm 25 malkes contact with =

the contact-piece 54. In order to cause this
restoration, a current impulse is sent through
the coils of the electromagnet 29 in such a

direction that the armature 32 is attracted to-

ward the pole of the core 30, whereby the
lever 34 is given a movement away from the
shaft 23. This disengages both of the pawls
35 and 36 from the ratchet-wheel 24, where-
upon the spring 28 causes a backward rota-
tion of the shaft 23 and the parts carried
thereby until the arm 26 engages the pin 27.

In order that the shaft 23 and the rotating
parts carried thereby may not rebound upon

Thus
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striking the pin 27 and during such rebound =

be stopped by the reéngagement of the pawl
35 or 36, thereby leaving the switch-arm 25

out of electrical contact and connection with

the contact-piece 54, I provide a pivoted detent
56, which 1s raised upon the backward move-
ment of the arm 26, but which drops into
position, as shown, to catch the arm 26, and
thus prevent its forward rebound. The arm

26 1s thus locked between the pin 27 and the
catch of the detent 56. -In order that the
detent may be raised to permit a forward
movement of the arm 26 upon the attraction

120 !

125

120
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of the armature 32 toward the pole of the

core S0/, there is provided upon the detent 56

a projecting pin 57, adapted to be engaged by
a stud 58, carried on the lever 34. An en-
oagement of the pin 57 by the stud 58 upon
the movement of the lever 34 toward the
shaft 23 causes the detent 56 to rise, thereby
disengaging the arm 26 to permit its forward
movement, as hereinbefore described.

In order to connect the subscribers’ tele-
phone instruments in bridge of the metallic
line-limbs, there is provided a telephone-con-
necting switch, comprising a spring-contact
59, carried upon an insulated support 60, and
an insulated switch-arm 61, mounted upon
the armature 62, which is pivotally mounted
at 63 to the L-shaped iron yoke 64 of the
clectromagnet 65, whose core 66 carries the
winding 67. An adjustable stop 68.serves to
limit the retraction of the armature 62 from
the pole of the core 66, due to the tension of
the retracting-spring 69, the tension of this
gspring being adjustable by means of the rod
70 and its supporting-pillar 71. The elec-
trical connection’with the switch-arm 61,
which will hereinafter be more fully ex-
plained, 1s desirably made through the sup-
porting-pillar 71 and the spring 69, the pillar
71 being for this purpose insulated from the
metal base 20.

There is mounted upon a suitable shaft 72
a detent-lever 73, having a catch 74 to engage

the end of the switeh-arm 61 to retain the

switch-arm in its forward or attracted posi-
tion after having been brought into this for-
ward position by an energization of the elec-
tromagnet 65 and-the consequent attraction
of the armature 62. The shatt 72 1s for this

purpose provided with a spring 75, which

tends to force the catch 74 into engagement
with the end of the switch-arm 61. As will
hereinafter more fully appear, 1t is desirable
that at the time of releasing the switch-arm
25 of the selective apparatus to restore the
same to its normal position in connection
with the contact-piece 54 the telephone con-
tact switch-arm 61 be released to break the
contact which may have been made with the
spring-contact 59.

There is provided upon the hub of the
ratchet-wheel 24 a projection 76 in the nature
of acam-surface, thisprojection serving when
in its normal position, with the switch-arm 25
in connection with the contact-piece 54, to en-
oace the inner end of the lever 73 to trip the
catch 74, thereby releasing the switch-arm 61,
which may have been detained thereby. The
first forward step of the ratchet-wheel 24 per-
mits a disengagement of the inner end of the
lever 78 by the projection or cam 76, where-
upon the spring 75 gives the lever 73 a down-
ward movement such that the catet 74 will be
in position to engage and detain the switch-
arm 61 upon its forward movement due to the
attraction of the armature 62.

763,351

While it does not in any manner form an
essential part of my invention, I have 1illus-
trated a subseriber’s busy signal, which shall
indicate to a subscriber whether or not the
party-line with which his substation 1s con-
nected is in use. There is supported by an
arm 77, connected with one of the pillars 21,
a colored disk 78, this disk being normally
covered, and thereby protected fromview by
a, shutter 79, mounted upon the upper end of
the shaft 23. It will be seen that a forward
movement of the shaft 23 carries the shutter
79 in a forward direction, whereuponthedisk
78 is exposed to view, thereby indicating that
the party-line 1s 1n use.

A release and restoration of the switeh-arm
95 to 1ts normal position returns the shutter
79 to its position above the disk 78.

While the precise method of operating the
hereinbefore-deseribed instruments will here-

inafter more fully appear, it may be desirable

to here state that the selective apparatus at
the substations is adapted to be actuated in
selecting and connecting the desired substa-
tion with the party-line by means of suitable
current impulsesin onedirection through the
colls of the electromagnet 29.
tion of the apparatus to its normal condition
is accomplished by the passage of a current
impulse through the electromagnets 29 1n a
reverse direction.  The operation of the tele-
phone-connecting switch to connect the sub-
scriber’s telephone set in bridge of the me-
tallic line-limbs is accomplished by sending at

the electromagnet 65.

In addition to the usual central-station ap-
paratus required for the operaton of a tele-
phone system there is desirably provided at
the central station automatic means for con-
trolling and directing the current impulses
sent out over a party-line for the purpose of
operating the selective apparatus, as shownin
Fie. 6.

I have diagrammatically illustrated what I
may term an ° automatic” selector, an insu-
lated metal ring 81 being provided with a se-
ries of holes 82 82, within any of which may
he inserted selector-pins 83 83. The erank 86
is provided with a switch-arm 94, whose posi-
tion is such that a movement of a crank past
a hole 82 into which one of the pins 83 has
been inserted causes a rubbing contact be-
tween the end of the arm 94 and the pin 83,
thereby causing an electrical connection be-
tween the insulated ring 81 and the erank-arm
36. Mechanism (not shown) connects the
crank-arm with a cam 109, which upon rotation
causes alternate contact of the contact-spring
110 with the contact-springs 111 and 112. To
start the selector, the crank-arm is moved by
the operator to the beginning of its stroke in
the direetion of the arrow, and upon release of
the arm spring mechanism (not shown) serves
to return the erank-arm, the cam 109 causing

The restora-

the proper instant a currentimpulse through
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alternate contact of the contact-springs upon
the return of the arm.

In Fig. 6 Lhave diagrammatically illustrated
the method of electrically connecting the here-
inbefore-described apparatus and the other
cdevices well known to those skilled in the art
and commonly employed in the operation of
telephone systems. | |

I have illustrated a central station A, from
which the bimetallic telephone-lines 448 and
766 extend each to a series of substations con-
nected therewith. While the number of sub-
stations connected with these lines may be in-
definite, I have illustrated in detail the appa-
ratus for but one substation connected with

each line, the circles B and B’ indicating that

other substations may be similarly connected
with the telephone-lines. Thesubstation con-
nected with line 448 and whose apparatus is
diagrammatically illustrated in detail may be
station No. 19. The apparatus shown in de-

tail connected with line 766 may be that at

substation No. 5. There are provided at each
ot the substations a signal-bell 119 and a gen-
erator 120, adapted to supply an intermit-
tent or pulsating direct current of one po-
larity, and a receiver 121, adapted to be con-
nected in circuit only through the condenser
122, the circuit through the receiver including

the secondary of an induction-coil 123, whose
primary 1s connected through the local bat- -

tery 124 and a transmitter 125. The hook-
switch 126 is provided for the accommodation
of the receiver 121 when not in use, there be-
Ing associated with the hook-switch certain

switch - contacts, which will hereinafter be
more tully deseribed.

tion, where they are connected one with the
tip-spring 129 and the other with the sleeye-
spring 130 of a line-jack 131, the jack-springs
being adapted for connection with the tip and
sleeve contacts of an answering-plug 132 or a
calling-plug 133 of an operator’s suitable cord-
connecting apparatus. '

There are associated with the tip and sleeve

springs of the jack 130 other contact-springs,
whose purpose will hereinafter more fully ap-
pear. | | | |
Under normal conditions such as are shown
in the drawings there is a continuous circuit
through the tip-strand leading between the

tip-contact of the answering and calling plugs |

and a continuous sleeve-strand between the
sleeve-contacts of these plugs. The usual op-
erator’s ringing and listening keys are pro-
vided, the listening-key 134 serving to con-
nect the operator’s telephone set 135 in bridge
of the cord-strands. The ringing-key 136
serves to connect the ringing-generator 137
with the cord-strands leading to the calling-
plug 133. This common ringing-key 136 is
employed only when the calling-plug is in-
serted within the jack of a bimetallic circuit
in which the ringing-current traverses the

as will hereinafter be more particularly de-

The line-limbs 127 and
128 lead from the substation to the central sta-

»

two metallic line limbs. It is provided for
the reason that it is frequently desirable to
connect a party-line subscriber with a sub-
seriber who has an individual line. This key
136 performs no useful function and is not op-
erated in any way when subscribers on two
party-lines are connected one with the other,

scribed. The clearing-out drop 138 may be
connected in bridge of the cord-circuit, as
shown. The cord-circuit is provided in addi-
tion to the usunal listening-key and the com-
mon ringing-key with a selective ringing-key

139, which connects one terminal of the gen-

erator 137 with the sleeve-strand of the cord-
circuit and the other terminal of the genera-
tor 137 with the ground G. The calling-key
140 connects the automatic selector with the
cord-strands leading to the calling-plug. The
releasing-key 141 serves to connect the oper-
ating-battery with the cord-strands leading to
the calling-plug for the purpose of releasing
and restoring the selective apparatus at the
substations connected with a line to their nor-
mal condition. There is provided -at the cen-
tral station a battery or other source of cur-
rent 142, adapted to supply current for the
purpose of operating the selective apparatus.
There 1s provided at the central station for
cach ot the party-lines what may be called a

“dummy ” subscriber’s selective device, -this
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selective device comprising step - by - step

switching mechanism, which is identical with

that hereinbefore described as installed at each

of the subscriber’s substations, the switch-arm

25" of the dummy set, however, normally rest-
ing on a hard-rubber insulator 143. When
stepped forward from the normal position,

the switch-arm makes contact with a continu-

ous metal ring 144. The forward movement
of the switch-arm 25" may be limited by a stop-
pin 145. The line signal-lamp 146 and a se-
rially-connected battery 147 includes in its cir-

cuit the ring 144, the switch-arm 25', and con-

tacts 148 and 149, associated with the spring-
jack 131, these contacts being normally in con-
nection one with the other when ‘the cord-
connecting plug 1s not inserted within the
jack. The insertion of a plug within the jack
causes a break in the circuit between the con-
tacts 148 and 149. The electromagnet 29 of
the dummy selective apparatus at the central
station 1s normally connected, by means of
contact-springs 150 and 151, with the jack-
springs connected with the line-limbs 127 and

| g ele
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128. An insertion of a cord-connecting plug

with the jack 131 causes a connection with the
contact-springs 152 and 153, whereby the con-
nection of the electromagnet with the line-
limbs is reversed. The normal connection of
the electromagnet 29" of the dummy selective

“apparatus at the central station with the tele-

phone-line limbs is in such a direction with

respect to the polarization of the dummy ar-
mature that a current impulse over the line-
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limbs adapted to cause a forward movement
of the substation switch-arms causes a back-
ward or releasing movement of the dummy
switch-arm, and vice versa.

The operation of a telephone system 1n ac-
cordance with my invention may be described
as follows: The selective apparatus atthe sub-
stations connected with line 448 being 1n
their normal position, as illustrated in FKigs.
and 5. inclusive, the subscriber at station
No. 19 on line 448, for instance, desiring a
connection examines the target busy-signal
to ascertain if the line is not in use by other
subscribers. He then manipulates his ring-
ing-generator 120, this generator producing
an intermittent or pulsating direct current in
which the pulsations are all 1n one direction
as distinguished from the well-known alter-
nating generators in which the impulses are
first 1n one direction and then in the reverse
direction. He then removes his telephone
from its switch-hook. The generator 120 is
provided with a contact - switch 154, which
makes a connection with the armature-wind-
ing only when the generator 1s bheing oper-
ated by means of the hand-crank provided.
The plug 132 is normally not in the jack 131,
as shown. A current therefore may be traced
from the generator 120 through the following
circuit: from the switech 154, through the
conductor 155, to the line-limb 128, the tip-
spring 129, the contact 151, the c'onduetor
156, the coils of the electr omao"net 29" of the
dummy instrument at the central station, to
the conductor 157, contact-spring 150, sleeve-
spring 130, line-limb 127, conductor 158, to
the frame 20 of the selective Instrument at
substation No 19, through the frame 20 to
the switch-arm 90, the contact-piece 54, and
through conductor 159 to the other terminal
of the genecrator 120. It will be noted that
the coils 31 of the electromagnets 29 at all
of the substations connected with line 448
are connected in bridge of the metallic line-
limbs, the coils 31 at substation No. 19 be-
ing connected by way of the conductors 155
and 158. The polarization of the armatures
32 of the selective apparatus at all the sub-
stations is in the same direction, and the di-
rection of the current impulses generated by
the generator 120 1s such as to cause an at-
traction of the armatures 32 toward the poles
of the cores 30 of the electromagnets 29. The
consequent movement of the levers 34, if there
be any movement thereof, i1s in such a direc-
tion as to release the ratchet-wheel and cause
a restoration of the switch 25 to 1ts normal
position. This effect, however, 1s merely in-

cidental, as when the apparatus is properly
operated all of the switches 25 will be nor-
mally in connection with their associated con-
tact - pieces 54, whereupon no releasing or
restoration of the switches is necessary at the
time ot signaling®by means of the generator
120, located at any of the substations.

The
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polarization of the dummy instrumentat the
central station and 1ts direction of normal con-
nection with the line-limbs 127 and 1281s sach
that the current from the generator 120, which
tends to release and restore the selective ap-
paratusat the substations, will cause a forward
movement of the switch-arm 25’ of thisdummy
instrument. Thenumber of forward impulses
oiven the switch-arm 25" is immaterial so long
as there be sufficient impulses (one or more)
to remove the switch-arm from the insulating-
block 143. Upon this forward movement ot
the switch-arm 25" the following cireuit
through the lamp 146 may be tr aced: from
the battery 147, through the lamp 146, to the
metal ring 144, the switch-arm 235°, the con-
ductor 160, the contact 149, the spring 148,
which before the insertion of the plug of the
cord-connecting apparatus within the jack 1s
in electrical contact with the contact 149,
thence through the conductor 161 to the other
terminal of the battery 147. The line signal-
lamp 146 is thereupon caused to glow, thus
oiving the operator a visual signal to indicate
that a subscriber on line 448 desires a tcle-
phonic connection with some other subscriber.
The dummy selective instrument placed at
the central station thus serves the purpose of

the line-relay, which is commonly employed

to control the illumination of a line signal-
lamp. The operator answers the signal pro-

duced by the illumination of the lamp 146 by
inserting the calling-plug 1383 within the an-
swering-jack 131.  The insertion of the plug
within the jack 131 causes a break in the con
tact between the contacts 148 and 149, thus
interrupting the circuit through the
whercupon the lamp is extinguished, indicat-
ing that the signal has been answered by the
operator. At the same time the insertion of
the plug within the jack 131 changes the di-
rection of connection of the eloctlom%fmegs
29" with the line-limbs 127 and 128, where-
upon the movements of the armature 32 of
the dummy instrument at the central station
are made to correspond with the movements
of the armatures 32 of the selective apparatus
connected in bridge of the corresponding
line. The operator thereupon manipulates
her listening-key 134 to connect her tele-
phone set in bridge of the cord-strands con-

nected with the line-limbs 127 and 128, where-

upon she may converse with the subscriber
at substation No. 19 on line 448 over the follow-
ing circuit: from thecondenser 122 at the sub-
scriber’s substation, through the receiver 121,
the secondary winding of the induction-coil

123, the closed contact-springs 162 and 163 as-

sociated with the switch-hook 126, the condue-
tor 164, the conductor 155, the line-limb 128,
tip-spring 129, the tip-strand of the cord-cir-
cuit leading to the tip-contact of plug 133, the
operator’s telephone set, the sleeve-strand ot
the cord-c'reuit leading to the sleeve-contact
of plug 133, the sleeve-spring 130, line-limb

lamp 146,
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127, conductor 158, frame 20, switch-arm 25,
contact 54, and condenser 122. The sub-
scriber may impress voice-currents upon this
circult through the condenser 122 by means of

a local circuit thl ough the transmitter and pri-.
mary of the induction coll 123, this local cir-

cult including the spring 165 ‘qucmted with
the switeh- 110013_ 126 and the local battery 124.
The operator at the central station learns
from the calling subscriber, first, the party-
number of his own sub‘%mtmn (m this case
No. 19,) and, secondly, the number of the
substation with which the calling subseriber
desires connection. bupposmw the called
substation to be No. 5, the operator first in-
serts a pin in hole No. 19 of the ring 81 of

the antomatic selector at the centml station. -

She then turns the erank 86 in the direction

indicated by arrow 100 to the beginning of

1ts stroke. This movement of the erank 86
will release the mechanism of the automatic

selector to be free to operate, due to the ten-

sion of the spring, (not shown ,) thus return-
Ing the cranlk 86 to 1ts normal position, (Whmh
in the present case may be supposed to be in

the neighborhood of the hole 22.) The revo-
lution of the cam 109 causes the intermediate .

contact-spring 110 to make contact first with
the spring 112 and thel eafter alternately with
Springes 111 and 1192. Before releasing the
crank 86 the operator manipulates hel call-
ing-key 140, thereupon breaking the cord-

circult connection with the plug 1 2 and con-

necting the strands of the cord-circuit lead-
Ing to p]uﬂ‘ 133 with contact-springs 166 and
167. During the first quarter-revolution o
the cam 109 the springs 110 and 112 are
brought into contact with cach other, where-
upon the following circuit may be traced:
from the spring 112, through the conductors
168 and 169, the battery_lﬁlQ, the conductor
170, the eontact-spring 166, the sleeve-strand
of the cord-circuit ](“1{11110“ to the sleeve-con-

tact of pluge 138, the sleevo-gplmcr of the jack

131, within Whlch this plug has been inserted.
the lme limb 127, conductor 158, electromag-
net-coils 31 of all the selective apparatus
connocted in bricdge ot the line 448. conductor

155, line-limb 128, tip-spring 199 the tip-
strand of the cord-circuit, contact-spring 167,
conductor 171, to contact-spring 110. The
current-tlow hwuo“h this circuit is in such a
direction that the armatures 32 of all the se-
lective apparatus are attracted toward the
cores 30°, thereby advancing the switch-arms
25 of all the selective apparatus associated
with line 448 through one step. The cessa-
tion of the flow of current through this cir-
cuit, due to its interruption on account of the
break in the contact between springs 110 and
112, permits the armatures 32 and %stocnted
levers 34 to resume their intermediate posi-
tion, due to the tension of the springs 42 and
43. Upon the continued revolution of the
cam 109 connecction is made between the

‘with the line-limbs 127 and 198.

V4

springs 110 and 111, this connection servin~
to -short-cireuit the cord strands leading to
the plug 133, whose contacts are connected
This cycle
of connectionsis repeated for each revolution
of the cam 129. Kach time therc is an elec-

trical connection made between the springs

110 and 112 a eurrent impulse is sent over the
line and through the electromagnets 29 of'the
selective apparatus in such a dlrectlon as to
cause for each impulse one forward step of the
switch-arms 25 at all of the substations con-
nected with the party-line which is being set up
for conversation. - Kach time there is an elec-
trical connection made between the springs 110
and 111 the two metallic line-limbs are short-
circuited at the central station. The purpose
of this short-circuit connection between the
metallic line-limbs between succeeding cur-
rent 1mpulses through the electromagnets of
the selective apparatus is for the purpose of
discharging any static charge to which the
line may have been qub]ected during the pre-
ceding current impulse. 1 have found that
this means for preventing static accumula-
tions of electricity in the metallic line-limbs
1s ot great advantage in preventing the false
operation of the selectne or signaling appa-
ratus. Since there is one revolution of the

cam 109 for each hole 82 passed by the plan-
ger-connecting switch of the crank 86, there
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Wlll be In the present instance twenty-three |

current impulses sent over the metallic line-
hmbs The first of these 1impulses desirably
brings all of the switch-arms 25 to their first
position 1n advance of the contact-pieces 54,

there desirably bhelng provided for this posi-

tion no hole 53 in the ring 52. Kach succeed-
ing impulse brings the switch-arms 25 above
succeeding holes in the ring 52. Substation
No. 19 on line 448 is provided with a contact-
point551n hole 191n the ring 52. Thus after
twenty forward impulses of the switch- -Arm
25, due to the passage of twenty current im-
pulfsos throngh the electromagnets 29. the
switch-arms 95 at all of the Sllet&tI_OD% will

have been brought to a position above the

holes No. 19 in the rings 52. Each substation
having its contact-point 55 inserted in a dif-
ferent hole of the ring 52 there will be but
one substation (No. 19) which has its contact-
point 55 inserted in hole No. 19. Thus upon

‘reaching this point the switch-arm 25 at sub-

station N 0. 19 will make an electrical connec-

tion between the frame 20 and the insulated

metal ring 52. Before reaching its position
above the hole No. 19 the rsWltch—arm 25 will
have successively made contact with a contact-
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point 55, inserted in a preceding hole at some

one ot the other substations connected with
line 448; but at the time of the closing of the
circuit between the frame 20 and the ring 52
at substation No. 19 there will be no smuhr
circuit through any other of the substations
connected mth the same line.

It w

il be re-
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membered that a pin has been inserted by the
operator within hole No. 19 in the ring 31 of
the automatic selector at the central station.
Thus the switch-arm 94 upon reaching the
hole No. 19 in the ring 81 will, in connection
with the switch -arm 25, close the following
circult through the electromagnet 65: from
the battery 1492, through conductor 170, con-
tact-spring 166, the sleeve-strand of the cord-
circuit leading to the sleeve-contact of the
plug 133, sleeve-spring 130 of the jack asso-
clated with line 448, line-limb 127, conductor
158, frame 20, switch-arm 25, contact - point
55, ring 52, through econductor 172, connected
with the insulated ring 52, electromagnet-coil
67, ground (, through the ground to the
grounded conductor 173 at the central station,
ring 81, the pin inserted in hole No. 19, the
switch-arm 94, the crank 86, conductors 168 and
169, back to the other side of the battery 142.
The current-flow through this circuit causes
the attraction of the armature 62, thereby caus-
ing a movement of the switch-arm 61 to make
connection with the spring -contact 59, the
catch 74 of the detent-lever 73 springing into
position to catch and retain the telephone-con-
necting switch-arm 61 1n connection with the
contact 59. It will be remembered that the
movement of the lever 73 to catch the switch-
arm 61 will now be possible, as the cam projec-
tion 76 will be prevented from interfering on
account of 1ts rotation away from the normal
position duetothe advancement of the ratchet-
wheel 24, with which 1t is associated. 1t will
bescen that the controlling-cireuit through the
electromagnet-coil 67 1s jointly controlled by
a connection through the switch-arm 25 and
a connection through the switch-arm 94 of
the automatic selector at the central station.
A completed circuit through the electromag-
net-coil 67 can oceur only when the switeh-
arm 25 makes connection with the contact-
point 55 and when at the same time the switch-
arm 94 makes connection with a pin 83, in-
serted 1n one of the holes 82 ot the ring 81 of
the automaticselector. Thus whiletheswitch-
arms 25 will have successively made contact
with the contact-points 55, inserted in one of

“the holes at each of the substations connected
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with the line which is being set up, there will
at the same time have been no connection af-
forded through the crank 86 and the switch-
arm 94, for the reason that thiere will have
been no pin inserted in any of the holes of
the ring 81, corresponding with these other
positions assumed by the switch-arms 25 of
the selective apparatus at the substations.
Thus while the crank of the automatic selec-
tor returns from its initial position to its nor-
mal position there will have been a circuit
closed through but one eclectromagnet 65,
whereupon the telephone-connecting switch-
arm 61 at but a single substation (substation
No. 19) will have been actuated and detained
by the catch 74. The switch-arms 25 at all
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of the substations will have been removed
during this operation from their normal po-
sitlon in connection with the contact-pleces 54
to a position In the neighborhood of the hole
29, 1t being assumed that there are not more
than twenty-one stations connected with the
party-line. It will be remembered that the
circuit through which the subscriber signaled
the central operator by an actuation of a gen-
erator 120 included a connection between the
contact-piece 54 and the switch-arm 25. ‘T'his
connection having been broken, it 18 appar-
ent that no substation 1s in a condition where-
by the actuation of the generator 120 may
sional the central station or effect the release
of the selective apparatus at the substations
connected with the same line. In the same
manner the circuit which was traced through
the telephone instruments of the calling-sub-
station in notifying the central opecrator of
the connection desired included a connection
between the contact-piece 54 and the switch-
arm 25. This circuit having been broken, as
hereinbefore described, there is no means by
which the other substations connected with
the same line may obtain telephonic commus-
nication either with the central operator or
with each other. Thus there is provided a
simple, eflicient, and very effective lock-out,
by reason of which the use of the telephone
party-line by any one subscriber cannot be 1n-
terfered with by any other subscriber con-
nected with the same party-line.

The telephone-circuit for substation No. 19
may now be traced, as follows: from the
sleeve-spring 130 of the line-jack 131, through
line-limb 127, conductor 158, frame 20, detent-
lever 73, switch-arm 61, contact 59, condenser
122, telephone-receiver 121, the secondary of
the induction-coil 123, contact-spring 162,
contact-spring 163, conductor 164, conductor
155, and line-limb 128, to the tip-spring 129 of
the line-jack at the central station. T'he op-
erator after having thus connected the tele-
phone set of substation No. 19 of line 448
with the metallic line-limbs and having locked
out all the other subseribers connected with
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the same line thereupon removes the plug

133 from the jack 131 and inserts the answer-
ing-plug proper, 132, within this jack and re-
moves pin 83 from hole No. 19 of ring 81.
Connection being desired with substation No.
5 on line 766, the operator inserts her call-
ing-plug 133 in the line-jack 131 of this line
766. She inserts a pin 83 within hole No. 5
of the ring 81. The calling-key 140 1s then
manipulated, thus breaking the connection fo
that part of the cord-strands leading to the
answering - plug and connecting the springs
166 and 167, which are the terminal springs of
the automatic selector, with the part of the
cord-strands leading -to the contacts of plug
133.  As has already been described in con-
nection with substation No. 19 of line 448, the
current impulses sent out from the antomatic
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selector upon the return of the crank 86 from
its initial to 1ts normal position cause a step-
by-step advancement of the switch-arms 25 of
all the selective apparatus connected with line
766 and of the switch-arm 25 of the dummy
instrument associated with line 766 at the cen-
tral station. The switch-arm 25 at substation
No. 5 on line 766 1n passing the contact 55 in
the ring 52 causes, in connection with the
switch-arm 94 at the central station,the closure
of a circuit from the battery 142 through the
electromagnet 65, whereupon the telephone-
connecting switch-arm 61 is attracted into the
position indicated in dotted lines. As in the
case of the substations connected with line
448 the other substations connected with line

766 will have been locked out by this setting-

up operation, whereupon the telephone set at
substation No. 5 will alone have been con-
nected in bridge ot the line-limbs 127.and 128,

in but the single hole No. 5 of the ring 31.

The line swnal lamp 146, associated with the

called line, will not Dlow upon the forward
movement of the switch-arm 25’ of the dummy
instrument, for the reason that the lamp-cir-
cult through contacts 148 and 149 will have
been broken by the insertion of the plug 133.
After having thus caused the actuation of the
telephone-connecting switch-arm 61 to connect
the subseriber’s telephone set in bridge of the
line-limbs the operator mﬂ,mpulates her se-
lective ringin G‘-Ixey 139, whereby the ringing-

oenerator 137 is connected 1n circult bhrouo'h -

the bell 119 at substation No. 5 on line 766
through the following circuit: from one ter-
minal of the generator 137, through conductor
175, to contact-spring 176, to the sleeve
strand of the cord-circuit leading to the sleeve-
contact of plug 133, through sleeve-spring
130 of the line-jack, line-limb 127 of line 766,
conductor 158, frame 20, lever 73, switch-arm
61, spring 69, contact-spring 174, contact-
spring 173, thIOH‘U‘h the bell 119, the ground
connection G at substation No. 5, thr 01]0‘11 the
oround to the ground connection G at the
central station, through conductor 173 to con-
tact-spring 177, to contact-spring 178, and
through conductor 179 to the other terminal
of the generator 137. The alternating or in-

~termittent current traversing this circuit
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line 448.

causes an actuation of the signal -bell 119,

whereupon the subscriber at substation No.
5 1s signaled. - The subscriber upon answer-
ing the signal removes his telephone - re-
celver 121 from the switch-hook 126, there-
upon interrupting the normally closed circuit
at the substation through the signal-bell 119
and serving to complete: the connection by
way of contact-springs 162, 163, and 165
through the subscriber’s telephone set, as here-
inbetore described for substation No. 19 on
The desired subseribers now hav-
ing their telephones respectively conneeted

65 in circuit, the operator restores her calling-

key 140 to 1ts normal condition, thereby clos-
ing a continuous circuit through the cord
strands to connect the subscriber at substation
No. 19 on line 448 with substation No. 5 on
line 766 for conversation.
tion of the conversation by the subscribers

either one or both replaces his receiver upon

the switch-hook 126, thereby opening the local
circuit through the transmitter, opening the
telephone-circuit through the receiver 121 and

|- secondary of theinduction-coil 123,and closing
‘a connection through the

signal-bell 119 be-
tween the ground ‘md the lme -limb 127, this
circult being traced as follows: from the

ground (x, through signal - bell 119, contact-

spring 173', contact - spring 174, spring 69,
switch-arm 61, lever 73, frame 20,to line 127,

thiscircuit bemcv' subseq uentlv br ohen Either
subscriber may notify the operator at the cen-

| | tral station of the desired disconnection by a
for the reason that a pin 83 has been inserted

slight rotation of the armature of the gener-
ator 120. The generator of each of the sub-
scribers who have been connected for conver-
satlon may be connected in bridge of the tele-
phone-line limbs.

A disconnect %IOHHIIHO’ current may be

traced from the @enerator at substation No.

19 on line 448, as follows: from the contact
154., through (_:ond uctor 155, line-limb 128, tip-
spring 129, tip-strand of the cord - circuit,
through the disconnect-drop 138, connected 1n
bridge of the cord-strands, the sleeve-strand
leading to the sleeve of the plug 132, the
sleeve-spring 130, the line-limb 127, frame 20,
lever 73, switch-arm 61, contact 59, conductor
159, to the other terminal of the generator 120.
The current-flow over this circuit causes an

| actuation of the supervisory drop 138, there-

by notitying the operator that the connected
lines may be restored to their normal condi-
tion and interconnection between the lines re-
moved. It will be remembered that the con-
nection of the generator 120 with the line-
limbs 1sinsuch a direction that the current im-
pulses from this generator will tend to release

“and restore theselecting apparatus at the vari-

ous substations connected with the same line.
As I may not wish to rely, however, upon this
method for restoring the selective apparatus
at the various substations to its normal condi-
tion, I provide at the central station a special
releasing-key 141, a manipulation of which
causes a disconnection with the cord-strands
leading to the answering-plug 132 and serves
to connect the battery 142 across the cord-
strands leading through the plug 133 to the
line-limbs of line 7 66. It-will beseen thatthe
connection of the battery 142 with the tele-
phone-line is upon the manipulation of the re-
leasing-key 141 in a direction the reverse of
that established by a manipulation of the call-
ing-key 140 and the automatic selector. Thus

while the actuation of the calling-key and the
automatic selector caused current 1mpulses to
be sent out over the line 1n such a direction

- Upon the comple-
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as to cause a forward step-by-step movement
of the switch-arms 25 the manipulation of the
releasing or restoring key 141 causes a con-
nection in the reverse direction with the line-
limbs, whereupon the armatures 32 of the se-
lective apparatus at the various substations
connectecd with a line which is being restored
are attracted toward the cores 30 of their elec-
tromagnets 29, whereupon their levers 34 are
actuated to dl%@ﬂﬁf‘tﬂ“e the

springs 28 cause a restor th1011 of the switch-
arms 25 to their normal position 1n connec-
tlon with the contact-pieces 54. In the same
manner the switch-arm 25" of the dummy in-
strument at the central station connected with
line 766 is restored to its normal position above
the hard-rubber insulator 143. The operator

thereupon removes the plug 133 from the jack
he

connected with line 766 and leqo removes ti
plug 182 from the line azsociated with the
line 448. In order to restore the selective ap-
paratus connected with line 448 to 1ts normal
position, the operator then inserts the calling-
plug 133 within the line-jack associated with

this line and manipalates her releasing-key

141 to connect the terminals of the battery
142 across the line-limbs 127 and 128 of line
448, whereupon the flow of current through
the associated electromagnets 29 causes the
attraction of the armatures 32 toward the cores
30, thereby disengaging the pawls 35 and 36
from the ratchet-wheels 24 to permit the res-
toration of the switch-arms 25 to their nor-
mal position in connection with the contact-
pieces 54. The removal of the calling-plug
133 from the line-jack associated with line
448 completes the operation, whereupon the
connected lines are in connection either to
transmit a calling-signal to the central station
or to be set up for the purpose of signaling
and telephonically connectma any of the Sub-
stations on the line.

One of the provisions of my invention is a
positive signal to notify the operator in case
of her failure to restore a line to its normal
condition before removing the plug of her
cord connecting apparatus from the line-jack.

It will be remembered that upon setting up
a line for conversation and lockout purposes
the switch-arm 25" of the dummy instrument
at the central station i1s stepped around to
make electrical connection with the metal ring
144. The proper restoration of the line to
its normal condition causes the restoration of
the switch-arm 25" toits positionin connection
with the sulated block 143, whercupon the
removal of the plug from the jack cannot
cause the illumination of the lamp 146; but in
case the plug isremoved from the jack without
first having restored the switch 25’ to its nor-
mal position in connection with the insulating-
block 143 there will upon the removal of the
plug from the jack be a closed circuit through

the lamp 146, this circuit being traced through

pawls 35 and 36
from the ratchet-wheels 24, whereupon the
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the conneetion between the ring 144 and the
switch-arm 25" and through the connection
between the contacts 148 and 149.. The ilu-
mination of this lamp 146 upon the removal
of a plug from the associated jack gives the
operator a positive signal to indicate that she
has not previously restored the line to its nor-
mal condition. Upon noting the 1llumination
of the lamp 146, theretore, the operator again
inserts her calling-plug 133 and manipulates
her releasing-key 141 to restore the sclective
apparatus to its normal condition.

If, as may frequently happen, a connection
1s desired between a substation on any one
party-liné with another substation on the same
party-line, the operator upon ascertaining by
telephomc communication with the 01111110'
subscriber the number of the substation W]th
which he desires connection inserts two pins
within the ring 81 of the automatic selector.
One of the pins corresponds in the number of
the hole within which 1t 1s inserted with the
party-number of the calling-substation and
the other pin corresponds in the number ot
the hole within which it is 1nserted with the
party-number of the called substation. The
calling-pluge 133 of her cord-connecting appa-
ratus being 1nserted 1n the line-jack 131, as-
sociated with the given party-line, the opera-
tor manipulates her calling-key 140 and there-
upon rotates the crank 86 of the automatic
selector to 1ts mitial position. Upon releas-
ing the crank 86 current impulses are sent out
over the given party-line, there belng a cir-
cult established through the electromagnet 65
of the calling-substation as the switch-arm 94
makes electrical connection with the pin 83,
inserted in the corresponding hole of the ring
81, and there being a circuit est‘zbhslled
through the eleettomftgnet 65 at the called
substation as the switch-arm 94 passes the pin
inserted 1n the hole corresponding in number
with the number of the called party. T'hus
the energization of the electromagnets 65 at
both the calling and called substations will
cause an actuation ot the telephone-connecting
switch-arms 61 to connect the telephone in-
struments at both the calling and the called

substations 1n bridge of the same bimetallic

party- 1ne.

As 1n the case ot the setting-up operation
hereinbefore more particularly described, ail
the other substations on the same party-line
will have been locked out by the removal of
their switches 25 from the normal contact-
pieces 54, whereupon the conversation be-
tween the proper calling and called subscribers
may not be interfered with by other sub-
seribers connected on the same line. In the
same manner the central operator may con-
nect at the same time any number or, indeed,
all of the telephone sets at all of the substa-
tions on any one line1n bridge of the bimetal-
lic line-limbs. Thus the central operator may
communicate simultaneously with all of the
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subscribers on any one line, or any one sub-
scriber may simultaneously talk to all the other
subscribers connected on the same line.

If for any reason the actuation of the re-
leasing-key 141 has failed to properly restore
some one or any of the switches 25 to their
proper normal position, the subsequent actu-
atlon of a generator 120 in attempting to
sienal the eentral operator will cause an im-
pulse to flow through the electromagnets 29
to cause arestoration of the associated switches

25 to their normal position before the suc-

ceeding setting-up operation will have been
begun by the central operator. -

If for any reason the switch 25 at some
one substation shall have gotten out of syn-
chronism or step with the switches25 atall the
other substations on the same party-line, no
serious difficulty can ensue, and the proper

operation of the line will not be affected, ex-

cept that 1t may happen that two subscribers
will be signaled when 1t was intended that only
one subseriber should be signaled, and, fur-
thermore, each time the party-lineis restored
to 1ts normal condition by an actuation of the
rcleasing-key 141 or by an operation of the
ogenerator 120 the switches 25 at all of the
substations will be returned to their normal

positions in electrical connection with the con-

tact-picces 54. This feature of my 1nvention
1s a great improvernent over selective party-
line systems heretofore proposed in which it
has been necessary to send a lineman or re-
pairman from the central station to some or
all of the substations to set the step-by-step
mechanism properly in
any reason, due to defective operation, the
exactand properstep-by-step and synehronous
relation between thestep-by-step mechanisms
at the various substations shall have been in-
terfered with. |

It will be seen that my invention provides
means whereby the central operator may by
a single or by repeated manipulations of her
mleasmg key 141 establish the proper syn-
chronous and in-step relation of the selective
apparatus in case this relation should for any
reason be interfered with.

For purposes of simplicity in explanation
I have herewith illustrated and described a
torm of cord connecting apparatus more par-
ticularly designed for use in answering calls
coming In over single linesand for C‘Lllmg and
s1g mlina‘ substations connected with party-
lines such as herein described.

By means well understood by those skllled
in the art cord connecting apparatus may be
provided, such that the reversal of the plugs,
as hereinbefore described, may be dispensed
with, suitable keys being provided in such in-

stances whereby the automatic selector may.

be connected either with the answering or with
the calling plug, as desired.

The many advantages of my selective party-
Iine system will be apparent to those skilled

synchronism, if for

in the art. While I have herein shown and
described one preferred embodiment of my in-
vention, 1t will be apparent that many modi-

fications may be employed without departing

tfrom the spirit thereof. 1 do not, therefore,
wish to limit myself to the precise disclosures
herein set forth; but,

Having descr ibed my mventmn I claim as
new and desire o secure by Letters Patent—

1. Inaselectivesignaling party-line system.,
the combination of a series of substations each
equipped with a magnetic selective apparatus,
an electrical circuit connected therewith, au-
tomatic means for causing electric-current 1m-
pulses to traverse said circuit to cause the ac-
tuation of said selective apparatus, and auto-
matic means for short-circuiting said circuit
between succeeding current impulses.

2. Inaselectivesignaling party-line system,
the combination of a series.of substations each
equipped with a magnetic selective apparatus,
an electrical circiit connected therewith,
means for causing electric-current impulses to
traverse sald circuit to cause the actuation of
sald selective apparatus, and antomatic means
for short-circuiting said circuit between suc-
ceeding current impulses.

3. Inaselective party-line system, the com-
bination with two conductors leading from a
central exchange to a series of substations, of
a rotatably-mounted switch-arm at each of
said substations, an electromagnet at each of
salcl substations permanently connected 1n
bridge of said conductors, a normal contact
for said switch-arm at each ot said substations,

signaling apparatus at each of said substations

normally connected in bridge of said conduc-
tors through a circuit including said normal
contact and said switch-arm, means whereby
the passage of current impulses through said
electromagnets 1n one direction causes a for-

ward step-by-step rotation of said switch-arms
to break the clectrical connection with said

signaling apparatus through said normal con-
tact and sald switch-arm, a second contact at
one of sald substations adapted to be engaged
by its associated switch-arm upon the comple-
tion of a plurality of one-step advancements
of said switch-arm, a second electromagnet at
sald substation, and switching mechanism con-
trolled by said second electromagnet to con-
nect said signaling apparatus in bridge of said
conductors, the circuit through said second
electromagnet including a connection between
sald switch-arm and said second contact.

4. In a selective party-line system, the com-

bination with two conductors leading from a

central exchange to a series of substations, of
arotatably-mounted switch-arm at each of said
stthstations, an electromagnet at each of said
substations permanently connected 1n bridge
of said conductors, a normal contact for the
switch-arm at each of said substations, signal-

ing apparatus at each of said substations nor-
I mally connected in bridge of said conductors
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through a circuit including the said normal
contact and said switch-arm, means whereby
the passage of current impulses through said
electromagnets in one direction causecs a tor-
ward step-by-step rotation ot said switch-arms
to break the clectrical connection with said sio-
naling apparatus through said normal contact
and sald switch-arm, a contact at cach of said
substations each adapted to be engaged by the
associated switch-arm upon the completion of
a ditfferent plural number of one-step advance-
ments of said switch-arm, a second electro-
magnet at cach of said substations,and switeh-
1ing mechanism controlled by each of said sec-
ond clectromagnets to connect the associated
signaling apparatus in bridege of sald conduc-
tors, the circuit through any onc of said sec-
ond electromagnets including a connection be-
tween the associated switch-arm and the asso-
clated said second contact.

5. Inaselective narty-line system, the com-
bination with two conductors leading from a
central exchange to a series of substations, of
arotatably-mounted switch-arm at each of said
substations, an electromagnet at each of said
substations permanently connected 1n bridee
of said conductors, a normal contact for said
switch-armat cach of said substations, signal-
ing apparatus at each of said substations nor-

mally conneected 1n bhridee of said conductors

through a circuit including said normal con-
tact and said.switch-arm, means whereby the
passage of current impulses through said elec-
tromagnets in one direction causes a forward
step-by-step rotation of said switch-arms to
break the electrical connection with said sie-
naling apparatus through said normal contact
and said switch-arm, a sccond contact at onc
of said substations adapted to be engaged by
1ts associated switch-arm upon the completion
of a plurality of one-step advancements of said
switch-arm, a second. electromagnet at said
substation, switching mechanism controlled
by said second electromagnet to connecet said
signaling apparatus in bridge of said condue-
tors, the circuit through said second electro-
magnet including a connection befween said
switch-arm and said second contact, and means
at the central station for automatically send-
ing a plurality of electrical impulses through
sald two conductors in one direction to cause
the forward rotation of said switch-arms.

6. Inaselective party-line system, the com-
bination with two conductors leading from a
central exchange to a series of substations, of
arotatably-mounted switch-arm at each of said
substations, an electromagnet at each of said
substations permanently connected in bridge
of said conductors, means whereby the pas-
sage of eurrent impulses through said electro-
magnets 1n one direction causes a forward
step-by-step rotation of said switch-arms, a
contact at each of said substations each adapt-
ed to be engaged by the associated switeh-arm
upon the completion of adifferent plural num-

763,351

her of one-step advancements of said switeh-
i

arm, signaling apparatus at each substation,

a second electromagnet at each of said sub-
stations, a switching mechanism controlled by
cach of sald second electromagnets to connect.
the associated signaling apparatus in bridge
of said conductors, the circuit through any
onc of said second clectromagnets including
a connection between the associated switch-
arm and the associated contact, and means at
the central station for antomatically sendinge
a plurality ot electrical impulses through said
two conductors in one direction to cause the
forward rotation of said switch-arms.

7. Inaselective party-line system, the com-
bination with two conductors, leading from a
central exchange to a series of substations, of
a rotatably-mounted switch-arm at each ot said
substations, an electromagnet at each of said
substations permanently connected in bridge
of said concuctors, a normal contact for the
switch-arm at each of said substations, signal-
Ing apparatus at each of said substations nor-
mally connected 1n bridge of said conductors
through a circuit including the said normal
contact and said switch-arm, means whereby
the passage of current tmpulses through said
electromagnets 1n one direction causes a for-
ward step-by-step rotation of said switch-arms
to break the electrical connection with said
sionaling apparatus through said normal con-
tact and said switch-arm, a contact at each of
said substations each adapted to be engaged
by the associated switch-arm upon the com-
pletion of adifferent plural number of one-step
advancements of said switch-arm, a sccond
electromagnet at cach of said substations,
switching mechanism controlled by each ot
sald second electromagnets to connect the as-
sociated signaline apparatus in bridege of said
conductors, the circuit through any one ot
said sccond electromagnets mcluding a con-
nection between theassociated switch-arm and
the associated sald second contact, and means
at the central station for automatically send-
ing a plurality of electrical impulses through
sald two conductors in one direction to cause
the forward rotation of said switch-arms.

8. Inaselective party-line system, the com-
bination with two conductors leading from a
central exchange to a series of substations, of
a rotatably-mounted switch-arm at each of
sald substations, an electromagnet at each of
sald substations permanently connected in
bhridge of said conductors, means whereby the

passage of current impulses through said elec-

tromagncts in one direction causes a forward
step-by-step rotation of said switch-arms, a
contact at one of said substations adapted to
be engaged by 1ts associated switch-arm upon
the completion of a plurality of one-step ad-
vancements of said switch-arm, signaling ap-
paratus at said substation, a second electro-
magnet at said substation, switching mechan-
1sm controlled by said second electromagnet
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to connect said signaling apparatus in bridge
of said conductors, the circuit through said
second electromagnet including a connection
between. said switch-arm and said contact,
and means at the central station for automat-
1cally sending a plurality of electrical impulses
through said two conductors in one direction
to cause a forward rotation of said switch-
arms, and atthe instant of connection between
said switch-arm and said second contact to
close a circuit through the associated second
electromagnet.

9. Inaselective par tV—hne system, the com-
bination with two conductors leading from a
central exchange to a series of substations, of
a rotatably -mounted switch-arm at each of
sald substations, an electromagnet at each of
said substations permanently connected in
bridee of sald conductors, a normal contact
forsaid switch-arm at cach of said substations,
signaling apparatus at each of said substa-
tions normally connected in bridge of said
conductors through a circuit including said
normal contact and said switch-arm, means
whereby the passage of current i1mpulses
through said electromagnets in one direction

causes a forward step-by-step rotation of said
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switch-arms to brealk the electrical connection
with said signaling apparatus through said
normal contact and said switch-arm, a second
contact at one of said substations adapted to
be engaged by its associated switch-arm upon
the completion of a plurality of one-step ad-
vancements of sald switch-arm, 4 second elec-
tromagnet at said substation, switching mech-
anism controlled by said second electromagnet
to connect said signaling apparatus in bridge
of said conductors, the circuit through said
second electromagnet including a connection
between sald switch-arm and said second con-
tact, and means at the central station for au-
tomatically sending a plurality of electrical
impulses through said two conductors in one
direction to cause the forward rotation ot said
switch-arms, and at the instant of connection
between sald switch-arm and said second con-
tact to close a circuit through the asc;ocmted
second electromagnet.

10. Tnaselective party-line system, the com-
bination with two conductors leading from a
central exchange to a series of substations, ot

a rotatably -mounted switch-arm at each of
substations, an electromagnet at each of

sald
sald substations permanently connected in
bridge ot said conductors, means whereby the
passage of current impulses through said elec-
tromagnets in one direction causes a forward
step-by-step rotation of said switch-arms, a
contact at each of said substations each adapt-
ed to be engaged by the associated switch-arm
upon the completion ot a different plural num-
ber ot one-step advancements of said switch-

arm, signaling apparatus at each substation, a
second eclectromagnet at each of said substa- -

tions, a switching mechanism controlled by

each ot said second electromagnets to connect
the associated signaling apparatusin bridgee of
sald conductors, the circuit through any one of
sald second electromaa‘nets mcludmo* 8 coNnnec-
tion between the associated switch-arm and the
assoclated contact,and means at the central sta-
tlon for automatically sending a plurality of
electrical impulses through said two conduc-
tors 1in one direction to cause the forward ro-
tation of said switch-arms, and at the instant
of connection between the switch-arm at any
substation and the associated contact to close
a circult through the associated second elec-
tromagnet.

11. In‘molectwe party-line system, the COM-
bination with two conductors leading from a
central exchange to a series of substations, of
a rotatably -mounted switch-arm at each of
said substations, an electromagnet at each of
sald substations permanently connected in
bridge of said conductors, a normal contact for
the switch-arm at each of said substations, sig-
naling apparatus at each of said substations

normally connected in bridge of said condue-
tors through a circuit including ti

1¢ sald nor-
mal contact and said switch-arm, means where-
by the passage of current impulses through
sald electromagnets in one direction causes a
forward step-by-step rotation of said switch-
arms to break the elcctrical connection with
sald signaling apparatus through said normal
contact and said switch-arm, a contact at each
of said substations each adapted to be engaged
by the associated switch-arm upon the com-
pletion of a different plural number of one-
step advancements of said switch-arm, a sec-
ond electromagnet at each ot said substations,
switching mechanism controlled by each of
sald second electromagnets to connect the as-
sociated signaling apparatus in bridge of said
conductors, the circuit through any onc of
sald second electromagnets including a con-
nection between the associated switch-arm and
the associated said second contact, and means
at the central station for automatically send-
ing a plurality of electrical impulses through
sald two conductors in one direction to cause
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the forward rotation of said switch-arms, and

at the instant of connection between the
switch-arm at any substation and the asso-
clated contact to close a circuit through the
associated second electromagnet.

12. Inaselectiveparty-line system,the com-
bination with two conductors leading from a
central exchange to a seriesof substations, of
a rotatably-mounted switch-arm at each of

said substations, an electromagnet at each of

said substations connected 1n bridge of said
conductors, means whereby the passage of

current impulses through said electromagnets
in one direction causes a forward step-by-step

rotation of said switch-arms, a contact at one
of said substations adapted to be engaged by
its associated switch-arm upon the completion
of a plurality of one-step advancements of said
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cvitch-arm,signaling apparatus at said substa-
tion, a %econd electr omagnet at said substa-
tion, switching mechanism controlled by said
second electromagnet to connect said signaling
apparatus in bridge of said conductors, the cir-
cuit through said second electromagnet includ-
Ing a connection between said switch-arm and
salcl contact, and means at-the central station
for automatically sending a plurality of elec-
trical impulses through said two conductors
in one direction to cause the torwm d rotation
of said switch-arms.

13. Inaselective party-linesystem,the com-
bination with two conductors leading from a
central exchange to a series of substations, of
a rotatably-mounted switch-arm at each of
sald substations, an electromagnet at each of
sald substations connected in bridge of said
conductors, a normal contact for said switch-
arm at each of said substations, signaling ap-
paratus at each of said substations normally
connected in bridge of said conductors through
a circult including said normal contact and said
switch-arm,means whereby the passage ot cur-
rent impulses through said electromagnets in
one direction causes a forward step-by-step
rotation ot said switch-arms to break the elec-
trical connection with said signaling appara-
tus through said normal contact and said
switch-arm,a seconcl contact at one of said sub-
stationsadapted to be engaged by itsassociated
switch-arm upon the completion of a plurality
of one-step advancements of said switch-arm,
a second electromagnet at said substation,
switching mechanism controlled by said sec-
ond electromagnet to connect sald signaling

~apparatusin bridee of said conductors, the cir-

cuit through said second electromagnet includ-
Ing a connection between said switch-arm and
said second contact, and means at the central
station for automatically sending a plurality
of electrical impulses through said two con-
ductors in one direction to cause the forward
rotation of said switch-arms.

14. Inaselective party-linesystem,the com-
bination with two conductors leading from a
central exchange to a series of substations, of
a rotatably-mounted switch-arm at each of
sald substations, an electromagnet at each of
sald substations connected in blldo of said
conductors, means whereby the passage of
current impulses through said electromagnets
1n one direction causes a forward step-by-step
rotation of sald switch-arms, a contact at each
of said substations each adapted to be engagoed
by the associated switch-arm upon the comple-
tion of a different plural number of one-step
advancements of said switch-arm, signaling
apparatus at. each substation, a second elec-
tromagnetat each of sard substations, a switch-
ng meclnmsm controlled by each of said sec-
ond clectromagnets to connect the associated
signaling apparatus in bridege of said condue-
tors, the circuit through any one of said sec-
ond clectromagnets including a connection be-

165 associated switeh-arm u
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tween the associated switch-arm and the ag-
sociated said contact, and means at the central
station for dutOH}‘LLIC‘LHV sending a plurality
of electrical impulses through said two con-
dluctors in one direction to cause the forward
rotation of said switch-armes.

15. Inaselective party-line system,the com-
bination with two conductors leading from a
central exchange to a series of substations, of
a, rot‘lmbly-mounted switch-arm at each of
sald substations, an electromagnet at each of
salid 511bst%t10ns connected 1n bndge of said
conductors, a normal contact for the switch-
arm at each of said substations, signaling ap-
paratus at ecach of said substations normally
connected in bridge of said conductors througeh
a circuit including the said normal contact and
sald switch-arm, means whereby the passage
of current impulses through said electromag-
nets in one direction causes a forward step-
by-step rotation of said switch-arms to break
the electrical connection with said signaling
apparatus through said normal contact and
said switch-arm, a contact at each of said sub-
stations each adapted to be engaged by the
associated switch-arm upon the completion of
a different plural number of one-step advance-
ments of said switch-arm, a second electro-
magnet at each of said substations, switching
mechanism controlled by each of said second
electromagnets to connect the associated sigo-
naling apparatusin bridee of said conductors,
the circuit through any one of said second elec-
tromagnets 1ncluding a connection between
the associated switch-arm and the associated
sald sceond contact, and means at the central
station for automaticallv sending a plurality
of electrical impulses throueh said two con-
ductors in one direction to cause the forward
rotation of said switch-arms,

16. Inaselective party-linesystem,the com-
bination with two conductors leading from a
central exchange to a series of substations, of
a rotatably -mounted switch-arm at each of
sald substations, an electromagnet at each of
sald substations connected in bridge of said
conductors, means whereby the passage of cur-
rent impulses through said electromagnets in
one direction causes a forward step-by-step
rotation of said switch-arms, a contact at onc
of said substations adapted to be engaged by
pon the completion
of a plurality ot one-step advancements of said
switch-arm, stegnaling apparatus at said sub-
station, a second electromagnet at sald sub-
station, switching mechanism controlled by
sald second electromagnet to connect said sig-
naling apparatus in bridge of said conductors,
the circuit through said second electromagnet
including a connection between sald switch-
arm and sald contact, and means at the cen-
tral station for automatically sending a plu-

rality of electrical impulses through said two

conductorsin one direction to causc a forward
rotation of sald switch-arm, and at the in-
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stant of connection between said switch-arm
and said second contact to close a circuit
through the associated second clectromagnet.

17. Inaselective party-linesystem,the com-
bination with two conductors leading from a
central exchange to a series of substations, of
a rotatablyv-mounted switch-arm at each of
saicdl substations, an electromagnet at each of
sald substations connected 1n bridee of said
conductors, a normal contact for said switeh-
arm at each of said substations, signaling ap-
paratus at each of said substations normally
connected in bridge of said conductors through
a circult including said normal contact and
said switch-arm, means whereby the passage
of current impulses through said electromag-
nets in one direction causes a forward step-
by-step rotation of said switch-arms to hreak
the electrical connection with said signaling
apparatus through said normal contact and
sald switch-arm, a second contact at one of
saicd substations adapted to be engaged by its
assoclated switch-arm upon the completion of
a plurality of one-step advancements of said

switch-arm, a second electromagnet at said

substation, switching mechanism controlled
by said second electromagnet to connect said

signaling apparatus in bridge of said con-

cductors, the circuit through said second elec-
tromagnet includinge a connection between
sald switch-arm and said second contact, and
means at the central station for automatically
sending a plarality of electrical impulses
through said two conductors in one direction
to cause the forward rotation of sald switch-
arms, and at the instant of connection between
sald switch-arm and said second contact to
close a circult through the associated second
clectromagnet.

18. Inasclective party-linesystem,the com-
bination with two conductors leading from a
central exchange to a series of substations, of
a rotatably -mounted switeh-arm at each of
sald substations, an electromagnet at each of
sald substations connected in bridge of said
conductors, means whereby the passage of
current impulses through said electromagnets
in one dircction causes a forward step-by-step
rotation of said switch-arms, a contact at each
of said substations each adapted to be engaged
by the associated switch-arm upon the com-
pletion of a different plural number of one-
step advancements of said switch-arm, signal-
Ing apparatusat each substation, asecond elec-
tromagnet at each of said substations, aswitch-
ing mechanism controlled by each of said sec-
ond electromagnets to connect the associated
signaling apparatus in bridge of said conduc-
tors, the circuit through any one of said sec-
ond electromagnets including a connection be-
tween the associated switch-arm and the asso-
ciated contact, and means at the central sta-
tion for automatically sending a plurality of
electrical impulses through said two conduc-
tors in one direction to cause the forward ro-

tation of said switch-arms, and at the instant
of connection between the switch-arm at any .
substation and the associated contact to close 1
a circult through the associated second elec-
tromagnet. 70
19. Inaselective party-linesvstem,the com-
bination with two conductors leading from a
contral exchange to a series of substations, of
a rotatably-mounted switch-arm at each of
sald substations, an electromagnet at each of 75
sald substations connected in bridge of said
conductors, a normal contact for the switch-
arm at each of said substations, signaling ap-
paratus at each of said substations normally
connected 1n bridge of said conductorsthrough 8o
a clrcult 1ncluding the said normal contact
and sald switch-arm, means whereby the pas-
sage of current impulses through said elec-
tromagnets in one direction causes a forward
step-by-step rotation of said switch-arms to 85
break the electrical connection with said sig-
naling apparatus through said normal con-
tact and said switch-arm, a contact at each of
sald substations each adapted to be engaged
by the associated switch-arm upon the com- oc
pletion of a different plural number of one-
step advancements ot said switch-arm, a sec-

ond electromagnet at each of said substations,
switching mechanism controlled by each of

said second electromagnets to connect the as- 95
soclated signaling apparatus in bridge of said
conductors, the circuit through any one of
sald second electromagnets including a con-
nection between the assoclated switch-arm
and the assoclated said second contact, and 100
means at the central station for automatically
sending a plurality of electrical impulses
through said two conductors in one direction

to cause the forward rotation of said switch-
arms and at the instant of connection between 105
the switch-arm at any substation and the as-
sociated contact to close a circuit through the
assoclated second electromagnet.

20. Inaselective party-linesystem,the com-
bination with two conductors leading from a 110
central exchange to a series of substations, of -

a rotatably-mounted switch-arm at each of
sald substations, an electromagnet at each of

| said substations connected in bridge of said

conductors, means whereby the passage of 115
current impulses through said electromagnets
causes a forward step-by-step rotation of said
switch-arms, a contact at one of said substa-
tions adapted to be engaged by 1ts associated
switch-arm upon the completion ot a plural- 120
1ty of one-step advancements of said switch-
arm, signaling apparatus at said substation,
a second electromagnet at said substation,
switching mechanism controlled by said second
clectromagnet to connect said signaling ap- 125
paratusin bridge of sald conductors,the circuit
through sald second electromagnet including
a connection between said switch-arm and said
contact, and means at the central station for
automatically sending a plurality of electrical 130
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impulses through said two conductors to cause
the forward rotation of said switch-arm.
21. Inaselective party-linesystem, the com-

hination with two conductors leading from a

central exchange to a series of substations, of
a rot&tably-rnouutel switch-arm at each of
sald substations, an electromagnet at each of
saldl substations connected in budge of said
conductors, a normal contact for said switeh-
arm at cach of said substations, signaling ap-
paratus at each of said substations normally
connected in bridge of sald conductors through
a circult including said normal contact and
sald switch-arm, means whereby the passage
ot current impulses through said electromag-
nets causes a forward step-by-step rotation of
sald switeh-arms to break the electrical con-
nection with said signaling apparatus through
saldl normal contact and said switch-arm, a
second contact at one of said substations adapt-
ed to be engaged by its associated switch-arm
upon the completion of a plurality of one-step
advancements of said switch-arm, a second
clectromagnet at said substation, switching
mechanism controlled by said second electro-
magnet to connect said signaling apparatus in
bridge of said conductors, the circuit throuch
sald second electromagnet including a connec-
tion between said switeh-arm and said second
contact, and means at the central station for
automatically sending a plurality of electrical
impulses through said two conductors to cause
the forward rotation of said switch-arms.

22. Inaselective party-linesystem, the com-
bination with two conductors leading from 4

central exchange to a series of substations, of.

a rotatably-mounted switch-arm at each of
said substations, an electromagnet at each of
sald substations connected in bridge of said
conductors, means whereby the passage of
current impulses through said electromagnets
causes a forward step-by-step rotation of said
switch-arms, a contact at each of said substa-
tions each adapted to be engaged by the asso-
ciated switch-arm upon the completion of a dif-
crent plural number of one-step advancements
of said switch-arm, signaling apparatus ateach
substation, a second electromagnet at each of

said substations, a switching mechanism con-

trolled by each of said second electromagnets
to connect the associated signaling apparatus
in bridge of said conductors, the circuit
through any one of said second electromag-
nets including a connection between the asso-
clated switch-arm and the associated said con-
tact, and means at the central station for au-
tomatically sending a plurality of electrical
impulses through said two conductorsto cause
the forward rotation of said switeh-arms.

25. Inaselective party-linesystem, the com-
bination with two conductors leading from a
central exchange to a series of substations, of
arotatably-mounted switch-arm at each of said
substations, an electromagnet at cach of said
substations connected in brid oe of said con-
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ductors, a normal contact for the switch-arm
at each of said substations, signaling appara-
tus at each of sald substations normally con-
nected in bridge of said conductors through a
circuit including the said normal contact and
satd switch-arm, means whereby the passage
of current impulses through said electromag:-
nets causes & forward step-by-step rotation of
said
nection with said signaling apparatus through
said normal contact and said switch-arm, a
contact at each of said substations each adapt-
ed to be engaged by the associated switch-arm
upon the completion of a different plural num-
ber of one-step advancements of said switeh-
arm, a second electromagnet at each of said
substations, switching mechanism controlled
by each of said second electromagnets to con-
nect the associated signaling apparatus in
bridge of said conductms the circuit through
any one of said sccond electl omagonets melud-
e a connection between the fmssocmted switch-
arm and the assoclated said second contact,
and means at the central station for automat-
ically sendinga plurality of electrical impulses
through said two conductors to cause the for-
ward rotation of said switch-arms.

24. Inaselective party-line system,the com-
bination with two conductors leading from a
central exchange to a scries of substations, ot
a rotatably-mounted switch-arm at each of
sald substations, an electromagnet at each of
sald substations connected in bridge of said
conductors, means whereby the passage of
current nnpulses through said electromagriets
causes a forward step-by-step rotation of said
switch-arms, a contact at one of said substa-
tions adapted to be engaged by its associated

switch-arm upon the completion of a plurality

of one-step advancements of said switeh-arm,
signaling apparatus at said substation, a sec-
ond electromagnet at said substation, switch-
1ing mechanism controlled by said second elee-
tromagnet to connect said signaling appara-
tus in bridee of said conductors the circuit,
through said second clectr onmgnet including
a connection between sald switch-arm and said
contact, and means at the central station for
automatically sending a plurality of electrical
impulses through said twoconductors to canse
a forward rotation of sald switch-arm, and at
the 1nstant of connection between said switch-
arm and said second contact to close a circuit
through the associated second electromagnet.

25. Inaselective party-line system,the com-

switch-arms to brealk the electrical con-
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bination with two conductors leading from a -

central exchange to a seriesof %ubstmtlons of
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a rotatably- mountod switch-arm at ea,ch of
salcd substations, an electr omagnet at each of
said substations connected in br idge of satd
conductm 3, & normal contact for said switch-
arm at each of said substations, signaling ap-
paratus at each of said substations normally
connected 1in bridee of said conductors through

a circult including said normal contact and
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said switch-arm, means whereby the passage
of current impulses through said electromag-
nets causes a forward step-by-step rotation of
sald switch-arms to break the electrical con-
nection with said signaling apparatus through
said normal contact and sald switch-arm, a
second contactat one of said substations adapt—
ed to be engaged by its associated switch-arm
upon the completion of a plurality of one-step
actvancements of said switch-arm, a second
electromagnet at said substation, switching

mechanism controlled by said second electro-

magnet to connect said signaling apparatus in
bridge of said conductors, the circuit through

sald second electromagnetincluding a connec-

tion between sald switch-arm and said second
contact, and means at the central station for
automatically sending a plurality of electrical
impulses through said two conductorsto cause

the forward rotation of said switch-arm, and

at the instant of connection between said
switch-arm and said second contact to close a
circult through the associated second electro-
magnet. |

96. Ina selective party-linesystem, the com-
bination with two conductors 1eadmﬁ‘ from a
central exchange to a series of substatlons ot
a rotatably-mounted switch-arm at each of
sald substations, an electromagcnet at each of
saicdl substations connected in bridee of said
conductors, means whereby the passage of
current 1mpulses through said electromagnets
causes a forward step- by-step rotation ot sald
switch-arms, a contact at each of said substa-
tions each adapted to be engaged by the as-
soclated switch-arm upon the completion of a
different plural number of one-step advance-
ments of sald switch-arm, signaling appara-

tus ateach substation, asecond electromagnet

at each of said subst‘ttmns a, sSwitching mech-
anism controlled by each of said second elec-
tromagnets to connect the associated signal-
Ing apparatus in bridege of said conductors
the circuit through any one of said second elec—
tromagnets mcludmg a connection between
the associated switch-arm and the associated
contact, and means at the central station for

automatically sending a plurality of electrical

impulses through said two conductors to canse
the forward rotation of said switch-arms, and
at the Instant of  connection between the
switch-arm at any substation and the asso-
clated contact to close a circuit. through the
associated second electromagnet.

27. Inaselective party—lme system, the com-
bination with two conductors leading from a
central exchange to a series of SubSt‘LthI]S of
a rotatably - mounted switch -arm at each of
said substations, an electromagnet at each of
sald substations connected in bridge of said

conductors, a normal contact for the switch-

arm at each of said substations, signaling ap-
paratus at each of said substmtmns normally

connected in bridge of said conductors through
a circult including the said normal contact and

17

salid switch-arm, means whereby the passage

ot current impulses through said electromag-

nets causes a forward step-by-step rotation of

sald switch-arms to brealk the electrical con-
nection with sald signaling apparatus through
said normal contact and said switch - arm, a
contact at each of said substations each adapt—
ed to be engaged by the associated switch-
arm upon the completion of a different plural
number of one-step advancements of 'said
switch - arm, a second electromagnet at each
of said substations, switching mechanism con-
trolled by each of said second electromagnets
to connect the associated signaling apparatus
in bridge of sald conductors, the circuit
through any one of said second electromag-
nets including a connection between the asso-
ciated switch-arm and the associated said sec-
ond contact, and means at the central station
for antomatically sending a plurality of elec-
trical impulses through said two conductors
to cause the forward rotation of said switch-
arms, and at the instant of connection between
the switch-arm at any substation and the as-

soclated contact to close a circuit throuorh the
associated second electromatrnet

28. Inaselective party-hne system,the com-
bination with two conductors leading from a
central exchange to a series of substations,
of a rotatably - mounted switeh -arm at each
of said substations, an electromagnet at each

of said substations permanently connected in

bridge of sald conductors, a normal contact
for said switch-arm at each of said substations,
signaling apparatus at each of said substations
normally connected in bridge of said conduc-
tors through a circuit including said normal
contact and said switch-arm, means whereby
the passage of current impulses through said
electromagnets in one direction causes a for-
ward step-by-step rotation of said switch-
arms to break the electrical connection with
sald signaling apparatus through said normal
contact and said switch -arm, a second con-
tact at one of said substations adapted to be
engaged by 1ts assoclated switch -arm upon
the completion of a plurality of one-step ad-
vancements of sald switch-arm, a second elec-
tromagnet at said substation, switching mech-
anism controlled by said electromagnet to con-
nect said signaling apparatus in bridge of said
conductors, the circuit through said second
electromagnet including a connection between
sald switch-arm and sald second contact, and
a signaling-generator at each of said substa-
tions normally connected through the asso-
ciated switeh-arm and normal contact in bridge
of said conductors. _
29. Inaselective party-line system,the com-
bination with two conductors leading from a
central exchange to a séries of substations, of
a rotatably-mounted switch-arm at each -of
sald substations, an electromagnet at each of
sald substations permanently connected in
bridee of said conductors, a normal contact
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for the switch-arm at each of said substations,

signaling apparatus at each of said substa-

tions normally connected in bridge of said

conductors through a circuit including the
5 said normal contact and said switch-arm,
means whereby the passage of current im-
pulses through said electromagonets in one di-
rection causes a forward step-by-step rotation
of sald switch-arms to break the electrical
connection with sald signaling apparatus
through said normal contact and said switch-
arm, a contact at each of said substations each
adapted to be engaged by the associated
switch-arm upon the completion of a differ-
ent plaral number of one-step advancements
of saic switch-arm, a second electromagnet
at each of said substations, switching mech-
anism controlled by each of said second elec-
tromagnets to connect the associated signal-
ing apparatus 1n bridge of said conductors,
the circuit through any one of said second
clectromagnets including a connection be-
tween the associated switch-armand the asso-
clated said second contact, and a signaling-
ogenerator at cach of said substations nor-
mally connected through the associated switch-
arm and normal contact in bridge of said con-
cluctors.

30. Inaselective party-linesystem,the com-
bination with two conductors leading from a
central exchange to a series of substations, of
a rotatably-mounted switch-arm at each of
sald substations, an electromagnet at each of
sald substations permanently conneccted in
bridee of said conductors, a normal contact
for said switch-arm at each of said substa-
tions, signaling apparatus at each of said sub-
stations normally connected in bridge of said
conductors through a circuit including said
normal contact and said switch-arm, means
whereby the passage of current impulses
through said electromagnets in one direction
causes a forward step-by-step rotation of said
switch-arms to break the electrical connec-
tion with said signalingapparatus through said
normal contact and said switch-arm, a second
contact at one ot said substations adapted to
be engaged by 1ts associated switch-arm upon
the completion of a plurality of one-step ad-
vancements of sald switch-arm, a second elec-
tromagnet at said substation, switching mech-
anism controlled by said second electromag-
net to connect said signaling apparatus in
bridge of said conductors, the circuit through
salcdl second electromagnet including a con-
nection between said switch-arm and said
second contact, means at the central station
for automatically sendinga plurality of elec-
trical impulses through said two conductors
in one direction to cause the forward rotation
of saldswitch-arms, and asignaling-generator
at each of said substations normally connect-
ed through the assoclated switch-arm and
normal contact in bridee of said conductors.

31. Inaselective party-linesystem,the com-
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bination with two conductors leading from a
central exchange to a series of substations, of
a rotatably-mounted switch-arm at each of said
substations, an electromagnet at each of said
substations permanently connected in bridee
ot said conductors, a normal contact for the
switch-arm at each of said substations, signal-
ing apparatus at each of said substations nor-
mally connected in bridge of said conductors
through a circuit including the said normal
contact and said switch-arm, means whereby
the passage of current impulses through said
electromagnets in one direction causes a for-
ward step-by-step rotation of said switch-arms
to break the electrical connection with said
signaling apparatus through said normal con-
tact and said switch-arm, a contact at each of
said substations each adapted to be engaged
by the associated switch-arm upon the com-
pletion of a different plural number of one-
step advancements of said switch-arm, a sec-
ond electromagnet at each of said substations,
switchinge mechanism controlled by each of
sald second electromagnets to connect the as-
sociated signaling apparatusin bridge of said
conductors, the circuit through any one of said
second electromagnets including a connection
between the associated switch-arm and the as-
sociated said second contact, means at the cen-
tral station for antomatically sending a plu-
rality of electrical impulses through said two
conductors 1in one direction to cause the for-
ward rotation of said switch-arms, and a sig-
naling-generator at each of said substations
normally connected through the assoclated
switch-arm and normal contact in bridge ot
sald conductors.

32. Inaselective party-line system,the com-
bination with two conductors leading from a
central exchange to a series of substations, ot
a rotatably-mounted switch-arm at each of said
substations, an electromagnet at each of said
substations permanently connected in bridge
of said conductors, a normal contact for said
switch-arm at each of said substations, signal-
ing apparatus at each of said substations nor-
mally connected in bridge of said conductors
through a circuit including said normal con-
tact and said switch-arm, means whereby the
passage of current impulses through said elec-
tromagnets in one direction causes a forward
step-by-step rotation of said switch-arms to
break the electrical connection with said sig-
naling apparatus through said normal contact
and sald switch-arm, a second contact at one
of sald substations adapted to be engaged by
1ts associated switeh-arm upon the completion
of aplurality of one-step advancements of said
switch-arm,asecond electromagnet at said sub-
station, switching mechanism controlled by
sald second electromagnet to connect said sig-
nalingapparatusin bridge of said conductors,

the circuit through said second electromagnet

including a connection between said switch-
arm and said second contact, means atthe cen-
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tral station for automatically sending a plural-
ity of electrical 1mpulses through said two con-
ductors in one direction to cause the forward
rotation of said switch-arms and at the in-
stant of connection between said switch-arm
and said second contact to close a circuit
through the associated second electromagnet,
and a signaling-generator at each of said sub-
stations normally connected through the asso-
clated switch-armand normal contaet in bridge
of said conductors.

33. Inaselective party-line system,the com-
bination with two conductors leading from a
central exchange to a series of substations, of
a rotatably-mounted switch-arm at each of
sald substations, an electromagnet at each of
sald substations permanently connected in
bridge of said conductors, a normal contact
for the switch-arm at each of said substations,
signaling apparatus at each of said substa-
tions normﬂ,llv connected in bridge of said
conductors through a circuit mcludmﬂ the
said normal contact and said switch-arm, means

whereby the passage of current impulses

d electromagnets in one direction
causes a forward step-by-step rotation of said
switch-arms to break the electrical connection

with said signaling apparatus through said

normal contact and sald switch-arm, a contact
at each of sald substations each adapted to be
engagecd by the associated switch-arm upon
the completion of a different plural number

of one-step advancements of said switch-arm,

a second electromagnet at each of said sub-
stations, switching mechanism controlled by
cach of said second electromagnets to connect
the associated signaling apparatus in bridge
of said conductors, the circuit through any
one of said second electromagnets including a
connection between the associated switch-arm
and the associated said second contact, means
at the central station for automatically send-
ing a plurality of electrical impulses through
sald two conductors in one direction to cause
the forward rotation of said switch-arms and
attheinstant of connection between the switch-

arm at any substation and the associated con-

tact to close a circuit through the associated
second electromagnet, and a signaling-gener-
ator at each of said substations normally con-
nected through the associated switch-arm and
normal contact in bridge of said conductors.

34. Inaselective party-linesystem,the com-
bination with two conductors leading from a
central exchange to a series of substations, of
arotatably-mounted switch-arm at each of said
substations, an electromagnet at each of said
substations connected in bridge of said con-
ductors, a normal contact for said switch-arm
at each of said substations, signaling appara-
tus at each of said substations normally con-
nected in bridge of said conductors through a
circult including said normal contact and said
switch-arm, means whereby the passage of
current impulses through said electromagnets

RS

causes a forward step-by-step rotation of said

switch-arms to break the electrical connection

with said signaling apparatus through said
normal contact and said switch-arm, a second

“contact at one of said substations adapted to

be engaged by its associated switch-arm upon
the completion of a plurality of one-step ad-
vancements ot said switch-arm, a second elec-

| tromagnet at sald substation, switching mech-

anism controlled by said second electromagnet
to connect said signaling apparatus in bridge
of said conductors, the circuit through said
second electromagnet including a connection
between sald switch-arm and said second con-
tact, and a signaling-generator at each of
Sald substations normally connected through
the assoclated switch-arm and normal contact
in bridge of said conductors.

35. Inaselective party-linesystem,the com-
bimation with two conductors leading from a
central exchange to a series of substations, of
a rotatably-mounted switch-arm at each of said

substations, an electromagnet at each of said

substations connected in bridge of said con-
ductors, a normal contact for said switch-arm
at each ot sald substations, signaling appara-
tus at each of said substations norm‘Llly con-
nected 1n bridge of said conductors through a
circult including said normal contact and said
switch - arm, means whereby the passage of
current impulses through said electromagnets
causes a forward step-by-step rotation of said
switch-arms to break the electrical connection
with said signaling apparatus through said
normal contact and said switch-arm, a second
contact at one of said substations adapted to
be engaged by its assoclated switch-arm upon
the completwn of a p;umhty of one-step ad-
vancements of sald switch-arm, a second elec-
tromagnet at said substation, switching mech-
anism controlled by said second electromagnet
to connect said signaling apparatus in bridge
of said conductors, the circuit through said
second electromagnet including a connection
between said switch-arm and said second con-
tact, means at the central station for automat-
ically sendinga plurality of electrical impulses
through said two conductors to cause the for-
ward rotation of sald switch-arms, and a sig-
naling-generator at each of.said substations
normally connected through the associated
switch-arm and normal contact in bridge ot
sald conductors. |

36. Inaselective party-linesystem,the com-
bination with two conductors leading from a
central exchange to a series of substations, of
a rotatably-mounted switch-armateach of said
substations, an electromagnet at each of said
substations connected in bridee of said con-
ductors, a normal contact for said switch-arm
at each of sald substations, signaling appara-
tus at each of said .subcstatlons normally con-
nected in bridge of said conductors through a
circuit mcludmg_ said normal contact and said
switch-arm, means whereby the passage of
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current 1mpulses through said electromagnets
causes a forward step-by-step rotation of said
switch-arms to break the electrical connection
with said signaling apparatus through said
normal contact and said switch-arm, a second
contact at one of said substations adapted to
be engaged by its associated switch-arm upon
the completlorl of a plurality of one-step ad-
rancements of said switch-arm, a second elec-
tromagnet at said substation, switching mech-
anism controlled by said second electromagnet
to connect said signaling apparatus in bridge
of sald conductors, the circuit throngh said
seccond electromagnet 1ncluding a connection
between said switch-arm and said second con-
tact, means at the central station for automat-
ically sending a plurality of electrical impulses
through said two conductors to cause the for-
ward rotation of said switch-arm, and at the
instant of connection between said switch-arm
and said second contact to close a circuit
through the associated second electromagmet,
and a signaling-gencrator at each of said sub-
stations normally connected through the asso-
ciated switch-arm and normal contactin bridge
of said conductors.

37. Inaselective party-linesystem, the com-
bination with two conductors leading from a
central exchange to a series of substations, of
arotatably-mounted switch-arm at cach of said
substations, an electromagnet at each of said
substations connected in bridge of said con-
ductors, a normal contact for the switch-arm
at ecach of said substations, signaling appara-
tus at each of said substations normally con-
nected in bridge of said conductors through a
circult 1ncluding the said normal contact and
sald switch-arm, means whereby the passage
of current impulses through said electromag:-
nets causes a forward step-by-step rotation of
sa1d
nection with said signaling apparatus through
sald normal contact and said switch-arm, a
contactateach of said substations each adapted
to be cngaged by the associated switch-arm
upon the completion of a different plural num-
ber ot one-step advancements of said switch-
arm, a second electromagnet at each of said
subbtatlons., switching mechdmsm controlled
by each of said second electromagnets to con-
nect the associated signaling apparatus 1n
bridege of said conductors, the circuit through
any one of said second electromagnets includ-
ing a connection between the associated switch-
arm and the associated said second contact.
means at the central station for automatically
sending a plurality of electrical mmpulses
through said two conductors to cause the for-
ward rotation of said switch-arms, and at the
instant of connection between the switch-arm
at any substation and the associated contact
to close a circuit through the associated second

“electromagnet, and a signaling-generator at

each ot sald substations normally connected

switch-arms to brealk the clectrical con-
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through the associated switch-arm and normal
confact in bridge of said conductors.

38. Inaselective party-iinesystem,the com-
bination with two conductors leading from a
central exchange to a series ot substations, ot
arotatably-mounted switch-arm at each of said
substations. an electromagnet at each of said
substations permanently connected in bridee
of said conductors, a normal contact for said
switch-arm at each of said substations, sig-
naling apparatus at each of said substations
nor ma.]ly connected in bridge of sald conduc-
tors through a circuit including said normal
contact and said switch-arm, means whereby
the passage of current impulses through said
electromagnets in one direction causes a for-
ward step-by-step rotation of said switch-arms
to break the electrical connection with said
signaling apparatus through said normal con-
tact and said switch-arm, a second contact at
one of said substations adapted to be engaged
by 1ts associated switch-arm upon the comple-
tion of a plurality of one-step advancements
of said switch-arm, a second electromagnet at
sald substation, switching mechanism con-
trolled by said second electromagnet to con-
nect said signaling apparatus in bridee of said
conductors, the circuilt through sald second
electromagnet including a connection between
said switch-arm and said second contact, and
means adapted upon the passage of a current
through said first electromagnets in the reverse
direction to cause the restoration of said
switch-arms to the normal position and the
restoration of the switching mechanism con-
trolled by sald second electromagnet to its
normal position.

39. Inaselective party-linesystem,the com-
bination with two conductors leading from a
central exchange to a series of substations, of
a rotatably-mounted switch-arm at each of said
substations, an electromagnet at each of said
substations permanently connected in bridge
of said conductors, a normal contact for the
Switch-arm at each of said substations, signal-

ing apparatus at each of said substations nor-

::na,-ll*; connected in bridge of said conductors
through a circuit including the said normal
contact and said switch-arm, means whereby
the passage of current impulses through said
electromagnets in one direction causes a for-
ward step-by-step rotation of said switch-
arms to break the electrical connection with
sald sienaling apparatus through said normal
contact and said switch-arm, a contact at each
of said substations each adapted to be engaged
by the associated switch-arm upon the Com-
pletion of a different plural number of one-
step advancements of sald switch-arm, a sec-
ond clectromagnet at each of said substations,
switching mechanism controlled by each of
sald second electromagnets to connect the as-
soclated signaling apparatus in bridge of said
conductors, the circuitthrough any one of said
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second electromagnets including a connection
betwecen the associated switch-arm and the as-
sociatd said second contact, means at the cen-

tral station for automatically sending a plu-
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rality of electrical impulses through said two
conductors in one direction to cause the for-
ward rotation of said switch-arms and at the
instant of connection between the switch-arm
at any substation and the associated contact
to close a circuit through the associated sec-
ond electromagnet, and means adapted upon
the passage of acurrentthrough said first elec-
tromagnets in the reverse chrectlon to cause
the restoration of said switch-arms to the nor-
mal Position and the restoration of the switch-
Ing mechanism controlled by said second elec-
tromagnet to 1ts normal position.

40. Inaselective party-linesystem,the com-
bination with two conductors leading from a
central exchange to a series of substations, of
arotatably-mounted switch-arm ateach of said
substations, an electromagnet at each of said
substations connected in bridge of said con-
ductors, a normal contact for said switch-ar ms
ateach of said substations, signaling apparatus
at each of said substations normall y connected
in bridge of said conductors through a circuit
1ncludmﬁ‘ said normal contact and Sald switch-
arm, means whereby the passage of current
impulses through said electromagnets in one
direction causes a forward step-by-step rota-
tion of said switch-arms to break the electrical

connectlon with sald signalinge apparatus

through said normal contact and said switch-
arm, & second contact at one of said substa-
tions adapted to be engaged by its associated
switch-arm upon the completion of a plurality
of one-step advancements of said switch-arm,
a second electromagnet at said substation,

switching mechanism controlled by said sec-

ond electromagnet to connect said signaling
apparatus in bridge of said conductors, the

circuit through said second electromagnet in-
cluding a connection between said switch-arm

and said second contact, and means adapted
upon the passage of a current through said
first electromagnets in the reverse d1rectlon
to cause the restoration of said switch-arms to
the normal position and the restoration of the

switching mechanism controlled by said sec-

ond electromagnet to its normal position.
41. Inaselective party-linesystem, the com-

bination with two conductors leading from a
central exchange to a series of substations, of

a rotatably-mounted switch-arm at each of said
substations, an electromagnet at each of said
substations connected 1n bridge of said conduc-
tors, a normal contact for the switch-arm at
each of saicl substations, signaling apparatus
at each of said substations normally connected
1 bridge of said conductors through a circuit
including the said normal contact and said
switch-arm, means whereby the passage of cur-
rent lmpulqeq through said electromagnets in
one direction causes a forward step- by—st(ap ro-

tation of said switch-arms to break the elec-
trical connection with said signaling apparatus
through said normal contact and said switch-
arm, a contact at each of said substations each
adapted to beengaged by the associated switch-

arm upon the completion of a different plu-

ral number of one-step advancements of said
switch-arm, a second electromagnet at each
of said substations, switching mechanism con-
trolled by each of said second electromagnets to
connect the associated signaling apparatus in
bridge of said conductors, the circuit through
any one of said second electromagnets iclud-

Ing aconnection between the associated switch-

arm and the assoclated said second contact,
and means adapted upon the passage of a cur-
rent through said first electromagnets in the

‘reverse dlrectlon to cause the restomtlon of

sald switch-arms to the normal position and the
restoration of the switching mechanism con-
trolled by said second electromagnet to its nor-
mal position.

- 42. Inaselective party-line system, the com-
bination with two conductors leading from a
central exchange to a series of substations, of
a rotatably-mounted switch-arm at each of said
substations, an electromagnet at each of said
substations connected in bridge of said conduc-
tors, a normal contact for said switch-arm at
each of said substations, signaling apparatus
at each of said substations normally connected
in bridge of said conductors through a eircuit
including said normal contact and said switch-
arm, means whereby the passage of current im-
pulses through said electromagnets in one di-
rection causes a forward step- by—s’bep rotation
of said switch-arms to break the electrical con-
nection with said signaling apparatus through
sald normal contact and said switch-arm, a sec-
ond contact at one of said substations adapt-
ed to be engaged by its associated switch-arm
upon the completmn ot a plurality of one-step
advancements of said switch-arm, a second
electromagnet at said substation, switching
mechanism controlled. by said second electro-
magnet to connect said signaling apparatus in
bridge of said conductors, the circuit through
said second electromagnet including a connec-
tion between said switch-arm and said second
contact, means at the central station for auto-
matically sending a plurality of electrical im-
pulses through said two conductors in one di-
rection to cause the forward rotation of said
switch-arms, and means adapted upon the pas-
sage of a current through said first electromag-

nets in the reverse direction to cause the resto-

ration ot said switch-arms to the normal posi-
tion and the restoration of the switching mech-
anism controlled by said second electromagnet
to 1ts normal position. |

43. Inaselective party-line system, the COM-
bination with two conductors leading from a
central exchange to aseries of substations, of
a rotatably-mounted switch-arm at each of

21

75

e}

90

95

100

105

110 -

I15

120

125

sald substations, an electromagnet at each of 130




242 763,351 *

said substations connected in bridee of said | a plurality of electrical impulses through said
conductors, a normal contact for the switch- | two conductors in one direction to cause the
arm at each of said substations, signaling ap- | forward rotation of said switch-arms and at
paratus at each of said substations normally | the instant of connection between said switch-

5 connected in bridege of said conductorsthrough | arm and said second contact to close a circuit 7o
a circuit including the said normal contactand | through the associated second electromagnet,
said switeh-arm, means whereby the passage | and means adapted upon the passage of a cur-
of current impulses through said electromag- | rent through said first electromagnets in the
nets in one direction causes a forward step- | reverse direction to cause the restoration ot

10 hy-step rotation of said switch-arms to breal | said switch-arms to the normal position and 75
the electrical connection with said signaling | the restoration ot the switching mechanism
apparatus through said normal contact and | controlled by said second electromagnet to its
said switch-arm, a contact at each of said sub- | normal position.
stations each adapted to be engaged by the 45. Inasclective party-linesystem, the com-

i5 associated switch-arm upon the completion of | bination with two conductors leading from a So
a different plural number of one-step advance- | central exchange to a series of substations, ot
ments of said switch-arm, a second electro- | a mmmbly-mounted switch-arm at each of
magnet at each of said substations, switching | said substations, an electromagnet at each of
mechanism controlled by each of saild second | said substations connected in bridge of said

20 electromagnets to connect the associated sig- | conductors, a normal contact for the switch- 8s
naling apparatusin bridege of said conductors, | arm at each of said substations, signaling ap-
the circuit through any one of said second | paratus at each of said substations normally
electromagnets mcludmo a connection be- | connected in bridge of said conductors through
tween the associated switch-arm and the asso- | a circuit including the said normal contact

25 clated said second contact, means at the cen- | and saild switch-arm, means whereby the pas- 9o
tral station for automatically sending a plu- | sage of current impulses through said electro-
rality of electrical impulses through said two | magnets in one direction causes a forward
conductors in one direction to cause the for- | step-by-step rotation of said switch-arms to
ward rotation ot said switch-arms, and means | break the electrical connection with said sig-

30 adapted aponthe passage of a current through | naling apparatus through said normal contact 95
said first electromagnets in the reverse direc- | and said switch-arm, a contact at each of said
tion to cause the restoration of said switch- | substations each adapted to be engaged by
arms to the normal position and the restora- | the associated switch-arm upon the comple-
tion of the switching mechanism controlled | oy | tion of a different plural number of one-step

35 said S{Jcond dwtlomw‘net to 1ts normal posi- | advancements of said switch-arm, a second 100
t1on. electromagnet at each of said substations,

44, Inaselective party-linesystem, the com- | switching mechanism controlled by each of
bination with two conductors leading from a | said second electromagnets to connect the as-
central exchange to a series of substations, of | sociated signaling apparatus in bridge of said

40 a rotatably-mounted switch-arm at each of | conductors, the circuit through any one of 105
sald substations, an electromagnet at each of | said second electromagnets including a con-
said substations connected in bridge of said | nection between the associated switch-arm and
conductors, a normal contact for said switch- | the associated said second contact, means at
arm at each of said substations, signaling ap- | the central station for automatlcally sending

45 paratus at each of said substations normally | a plurality of electrical impulses through said 110
connected in bridge of said conductors through | two conductors in one direction to cause the
a circuit Iincluding said normal contact and | forward rotation of said switch-arms and at
said switch-arm, means whereby the passage | the instant of connection between the switch-
of current impulses through said electromag- | arm at any substation and the associated con-

50 nets in one direction causes a forward step- | tact to close a circuit through the associated 115
by-step rotation of said switch-arms to break | secondelectromagnet,and meansadapted upon
the electrical connection with said signaling | the passage of a current through said first
apparatus through said normal contact and electromagnets in the reverse direction to
sald switch-arm, a second contact at one of | cause the restoration of said switch-arms to

55 sald substations adapted to be engaged by its | the normal position and the restoration of the 120
assoclated switch-arm upon the completion ot | switching mechanism controlled by said sec-

a plurality of one-step advancements of said | ond electromagnet to its normal position.
switch-arm, a second electromagnet at said 46. Inaselective party-linesystem, the com-

- substation, switching mechanism controlled | bination with two conductors leading from a

6o by sairl %wnd electl omagnet to connwt sald | central exchange to a series of substations, of 125
signaling apparatus in br Idge of said conduec- | a rotatably-mounted switch-arm at cach of

tors, the circuit through said second eclectro- | said substations, an electromagnet at each of
magenet including a connection between said | sald substations permanently connected in
switch-arm and said second contact, means at | bridge of said conductors, a normal contact

65 the central station for .:1111:01’11{1131(:11]\* sending i tor the switch-arm at each of said substations, 130
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signaling apparatus at each of said substa-
tions normally connected 1n bridge of said
conductors ‘through a circuit including the
sald normal contact and sald switch - arm,
means whereby the passage of current im-
pulses through said electromagnets in one di-
rection causes a forward step-by-step rotation
of said switch-arms to hreak the electrical con-
nection with said signaling apparatus through
said normal contact and said switch-arm, a
contact at each of said substations each adapt-
ed to be engaged by the associated switch-
arm upon the completion of a different plural
number of one-step advancements of said
switch-arm, a second electromagnet at each ot
sald substations, switching mechanism con-
trolled by each of said second electromagnets
to connect the associated signaling apparatus
in bridge of said conductors, the circuit
through any one of said second electromag-
nets including a connection between the asso-
ciated switch-arm and the associated said sec-
ond contact, means at the central station for
automatically sending a plurality of electrical
1mpulses through said two conductors in one

cdirection to cause the forward rotation of said
switch-arms and at the instant of connection

between the switch-arm at any substation and
the associated contact to close a circuit through
the associated second electromagnet, means
adapted upon the passage of a current through
said first electromagnetsin the reverse direc-
tion to cause the restoration of said switch-
arms to the normal position and the restora-
tion of the switching mechanism controlled
by said second electromagnet to its normal
position, and means at the central station for
sending acurrent impulse in the reverse direc-
tion through said conductors and the electro-
magnets connected therewith.

47. Inaselective party-line system, the com-
bination with two conductors leading from a
central exchange to a series of substations, of
a rotatably-mounted switch-arm at each of
said substations, an electromagnet at each of
said substations connected in bridge of said

concuctors, a normal contact for said switch-

arm at each of said substations, signaling ap-
paratus at each of sald substations normally
connected in bridge of said conductors through
a circult including said normal contact and
sald switch-arm, means whereby the passage
of current impulses through said electromag:-
nets 1n one direction causes a forward step-
by-step rotation of saild switch-arms to break
the electrical connection with said signaling
apparatus through said normal contact and
sald switch-arm, a second contact at one of
salcl substations adapted to be engaged by its
associated switch-arm upon the completion of
a plurality of one-step advancements of said
switch-arm, a second electromagnet at said
substation, switching mechanism controlled
by said sccond electromagnet to connect said
sighaling apparatus in bridge of said conduc-

tors, the circuit through said second electro-
magnet including a connection between said
switch-arm and sald second contact, means at
the central station for automatically sending
a plurality of electrical impulses through said
two conductors in one direction to cause the
forward rotation of said switch-arms, means
acdapted upon the passage of a current through
sald first electromagnets in the reverse direc-
tion to cause the restoration of sald switch-
arms to the normal position and the restora-
tion of the switching mechanism controlled
by sald second electromagnet to its normal
position, and means at the central station for
sending a current 1mpulse in the reverse di-
rection through said conductors and the elec-
tromagnets connected therewith.

48. Inaselective party-linesystem, the com-
bination with two conductors leading from a
central exchange to a series of substations, of
a rotatably-mounted switch-arm at each of
sald substations, an electromagnet at each of
sald substations connected in bridge of said
conductors, a normal contact for the switch-
arm at each of sald substations, signaling
apparatuas at each of said substations nor-
mally connected in bridge of said conductors
through a circuit including the said normal
contact and said switch-arm, means where-

by the passage of current impulses through:

sald electromagnets 1n one direction causes a
forward step-by-step rotation of sald switch-
arms to break the electrical connection with
sald signaling apparatus through said normal

“contact and said switch-arm, a contact at each

of said substations each adapted to be engaged
by the associated switch-arm upon the com-
pletion of a different plural number of one-
step advancements of said switch-arm, a sec-
ond electromagnet at each of said substations,

switching mechanism controlled by each of

sald second electromagnets to connect the as-
sociated signaling apparatus in bridge of said
conductors, the circuit through any one of
sald second electromagnets including a con-

‘nectlon between the associated switch-arm
and the associated said second contact, means

at the central station for automatically send-
ing a plurality of electrical impulses through
sald two conductors in one direction to cause
the forward rotation of said switch-arms,
means acdapted upon the passage of a current
through said first electromagnets in the re-
verse direction to cause the restoration of said
switch -arms to the normal position and the
restoration of the switching mechanism con-
trolled by said second electromagnet to its
normal position, and means at the central sta-

tion for sending a current impulse in the re-

verse direction through said conductors and
the electromagnets connected therewith.

49. Inaselective party-linesystem,the com-
bination with two conductors leading from a
central exchange to a series of substations, of
arotatably-mounted switch-arm at each of said
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“arotatably-mounted switch-arm ateach of said

substations, an electromagnet at each of said

substations connected in bridge of said con-
ductors, a normal contact for the switch-arm
at each of said substations, signaling appara-
tus at each of said substations normally con-
nected 1n bridge of said conductors through a
circuit including the said normal contact and
saick switch-arm, means whereby the passage
of current impulses through said electromag-
nets 1n one direction causes a forward step b@ -
step rotation of said switch-arms to br ea.h the

electrical connection with said signaling ap-
paratus through said normal contact and said
switch-arm, a contact at each of said substa-

tions each adapted to be engaged by the asso-

ciated switch-arm upon the completion of a
different plural number of one-step advance-
ments of said switch-arm, a second electro-
magnet at each of said substations, switching
mechanism controlled by each of said second

electromagnets to connect the associated sig-

naling apparatus in bridee of said conductors,
the circuit through anv one of said second elec-
tromagnets including a connection between
the associated switeh-arm and the associated
sald second contact, means at the central sta-
tion for automatically sending a plurality of
clectrical impulses through said two conduc-
tors in one direction to cause the forward ro-
tation of said switch-arms and at the instant
of connection between the switch-arm at any
substation and the associated contact to close

a circuit through the associated second clec-

tromagnet, means adapted upon the passage

of a current through said first electromagnets

1n the reverse direction to cause the restora-
tion of sald switch-arms to the normal posi-
tion and the restoration of the switching mech-
anism controlled by said second electromagnet
to its normal position, and means at the cen-
tral station for sending a current impulse in
the reverse direction through said conductors
and the electromagnets connected therewith.

50. Inaselective party-linesystem,the com-
bination with two conductors leading from a
central exchange to a series of substations, of

substations, an electromagnet at each of said
substations permanently connected in bridee
of saicd conductors, a normal contact for said
switch-arm at each of said substations, signal-
Ing apparatus at each of said substations nor-
mally connected in bridee of said conductors
through a circuit including said normal con-
tact and said switch-arm, means whereby the
passage of current impulses through said elec-
tromagnets in one direction causes a forward
step-by-step rotation of said switch-arms to
break the electrical connection with said sio-
naling apparatus through said normal contact
and said switch-arm, a second contact at one

of said substations adapted to be engaged by
1ts associated switch-arm upon the completion
of a plurality of onec-step advancements of
sald switch-arm,

a second electromagnet at

763,351

salcl substation, switching mechanism con-
trolled by said second electromagnet to con-
nect sald signaling apparatus in bridge of said
conductors, the circuit through said second
electromagnet includinga connection between
said switch-arm and said second contact, and
a pulsating direct-carrentsignaling-generator
at each of said substations normally connected
through said normal contact and the switch-
arm in bridge of said two conductors, the di-
rectlon of the current pulsations from said
oenerators being such as to energize said first
electromagnets in such a direction as to cause
the restoration of said switch-arms to their
normal position.

51. Inaselective party-linesystem,the com-
bination with two conductors leading from a
central exchange to a series of substations, of
a rotatably-mounted switch-arm at each of
sald substations, an electromagnet at each of
said substations DEY mdncntlv connected 1n
bridee of sald conductors, means whereby the
passage of current 1mpu1:t->es through said elec-
tromagnets 1n one cirection causes a forward
step-by-step rotation of said switch-arms, a
contact at each of said substations cach adapt-
ed to be engaged by the associated switch-arm
upon the completion of a different plural num-
bher of one-step advancements of said switch-
arm, sionaling apparatus at each substation,
a second electromagnet at each of said sub-
stations, a switching mechanism controlled by
cach of said second electromagnets to connect
the assoclated signaling apparatus in bridee
of said conductors, the circuit through any
one of said second electromagnets including a
connection between the associated switch-arm
and the associated contact. means at the cen-
tral station for automatically sending a plu-
rality of electrical impulses througeh said two
conductors 1n one direction to cause the for-
ward rotation of said switch-arms, and a pul-
sating direct-current signaling -goenerator at
cach of said substations normally connected
through said normal contact and the switch-
arm 1n bridge of said two conductors, the di-
rection of the current pulsations from said

generator being such as to energize said first

electromagnets 1n such a direction as to cause
the restoration of said switch-arms to their
normal position.

52. Inaselective party-line system,the com-
bination with two conductors leading from a
central exchange to a series of Sub%t‘LthHS of
a rotatably- mounted switch-arm at each of
sald substations, an electromagnet at each of
sald substations per 1r1anmtlv connected 1n
bridee of said conductors, a normal contact
for the switch-arm at each of said substations,
signaling apparatus at each of said substations
normally connected in bridge of said conduec-
tors through a circuit including the said nor-
mal contactand said switch-arm, means where-
by the passage of current impulses through

sald electromagnets in one dirvection causes a

70

75

30

QO

95

10O

105

11O

115

120

125




10

20

25

30

35

40

763,351

forward step-by-step rotation of said switch-
arms to break the electrical connection with
sald signaling apparatus through said normal
contact and said switch-arm, a contact at each
of said substations each adapted to be engaged
by the associated switch-arm upon the com-
pletion of a different plural number of one-
step advancements of said switch-arm, a sec-
ond electromagnet at each of said substations,
switching mechanism controlled by each of
sald second electromagnets to connect the as-
soclated signaling apparatus in bridge of said
conductors, the circuit through any one of
said second electromagnets including a con-
nection between the associated switch - arm
and the associated said second contact, means
at the central station for automatically send-
ing a plarality of electrical impulses through
said two conductors in one direction to cause
the forward rotation of said switch-arms and
at the instant of connection between the
switch-arm at any substation and the asso-
ciated contact to close a circuit through the
assoclated second electromagnet, meansadapt-
ed upon the passage of a current through said
first electromagnets in the reverse direction

- to cause the restoration of said switch-arms to

the normal position and the restoration of the
switching mechanism controlled by said sec-
ond electromagnet to its normal position, and
a pulsating direct-current signaling-generator
at each of said substations normally connected
through said normal contact and the switch-
arm 1n bridge of said two conductors, the di-
rection of the current pulsations from said
oenerators being such as to energize said first
electromagnets 1in such a direction as to cause
the restoration of said switch-arms to their
normal position.

- 53. Inaselective party-linesystem,the com-

~bination with two conductors leading from a
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central exchange to a series of substations, of
arotatably-mounted switch-arm at each of said
substations, an electromagnet at each of said
substations connected in bridge of sald con-
ductors, a normal contact for said switch-arms
at each of saild substations, signaling appara-
tus at each of said substations normally con-
nected 1n bridge of said conductors through a
circult including said normal contact and said
switch-arm, means whereby-the passage of
current impulses through said electromagnets
in one direction causes a forward step-by-step
rotation ot sald switch-arms to break the elec-
trical connection with said signaling appara-
tus through said normal contact and said
switch-arm, a second contact at one of said
substations achpted to be engaged by its asso-
clated switch-arm upon the completlon of a
plurality of one-step advancements of said
switch-arm, a second electromagnet at said
substation,switching mechanism controlled by
said second electromagnet to connect salid sigo-
naling apparatus in bridege of said conductors,
the circuit through said second electromagnet

including a connection between said switch-
arm and sald second contact, means adapted
upon the passage of a current through said
first electromagnets in the reverse direction
to cause the restoration of said switch-arms

to the normal position and the restoration of

the switching mechanism controlled by said
second electromagnet to its normal position,
and a pulsating direct-current signaling-gen-
erator at each of said substations normally
connected through said normal contact and the
switch-arm in bridge of said two conductors,
the direction of the current pulsations from
sald generators being such as to energize said
qrst electromaﬂnets in such a dlI‘eCtIO]fl as to
cause the restoration of said switch-arms to
thelr normal position.

54. Inaselective party-linesystem,the com-
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bination with two conductors leading from a

central exchange to a series of substations, of
arotatably-mounted switch-armat each of said
substations, an electromagnet at each of said
substations connected in bridge of said con-
ductors, a normal contact for the switch-arm
at each of said substations, signaling appara-
tus at each of said substations normally con-
nected in bridge of said conductors through a
circuit including the said normal contact and
sald switch-arm, means whereby the passage
of current impulses through said electromag:-
nets in one direction causes a forward step-
by-step rotation of sald switch-arms to break
the electrical connection with said signaling
apparatus through said normal contact and
sald switch-arm, a contact at each of said sub-
stations each adapted to be engaged by the
associated switch-arm upon the completion of
a different plural number of one-step advance-
ments of said switch-arm, a second electro-
magnet at each of said substations, switching
mechanism controlled by each of said second
electromagnets to connect the associated sig-
naling apparatus in bridge of said conductors,
the circuilt through any one of said second elec-
tromagnets including a connection between
the associated switch-arm and the associated
sald second c¢ontact, means adapted upon the
passage of a current through said first elec-
tromagnets 1n the reverse direction to cause
the restoration of said switch-arms to the nor-
mal position and the restoration of the switch-
ing mechanism controlled by said second elec-
tromagnet to its normal position, and a pul-
sating direct-current signaling-generator at
each of said substations normally connected
through said normal contact and the switch-
arm in bridee of said two conductors, the di-
rection of the current pulsations from said
ogenerators being such as to energize said first
electromagnets in such a direction as to cause
the restoration of said switch-arms to their
normal position.

55. Inaselective party-linesystem,the com-
bination with two conductors leading from a
central exchange to a series of substations, of
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arotatably-mounted switch-arm ateach of said
substations, an electromagnet at each of said
substations connected in bridee of said con-
dluctors, a normal contact for said switch-arm
at each of said substations, signaling appara-
tus at each of said substations normally con-
nected in bridge of said conductors through
a circuit including said normal contact and
sald switch-arm, means whereby the passage
of current impulses through said electromag-
nets 1o one direction causes a forward step-
by-step rotation of said switch-arms to brealk
the electrical connection with said signaling
apparatus through said normal contact and

sald switch-arm, a second contact at one of
salcd substations adapted to be engaged by its

assoclated switch-arm upon the completion of
a plarality of one-step advancements of said
switch-arm, a second electromagnet at said
substation, switching mechanism controlled
by said second electromagnet to connect said
signaling apparatus 1n bridee of said conduc-
tors, the circuit through said second electro-
magnet 1ncluding a connection between said
switch-arm and said second contact, means at
the central station for automatically sending a
plurality of electrical impulses through said
two conductors in one direction to cause the

forward rotation of said switch-arms, means

acdapted upon the passage of a current thr ough
said first electromagnets in the reverse direc-
tion to cause the restoration of said switch-
arms to the normal position and the restoration
of the switching mechanism controlled by said
second electromagnet to its normal position,
and a pulsating direct-current sie onaling-gen-
erator at each of said subqtatwns normally
connected through said normal contaci and
the switch-arm in bridge of said two conduc-
tors, the direction of the current pulsations
trom said generators being such as to energize
said first electromagnets in such a direction as
to cause the restoration of said switch-arms to
their normal position.

56. Inaselective party-linesystem,the com-
bination with two conductors leading from a
central exchange to a series of substations, of
arotatably-mounted switch-arm ateach of said
substations, an electromagnet at each of said
substations. connected 1n bridge of said con-
ductors, a normal contact for the switch-arm
at each of said substations, signaling appara-
tus at each of said su Jst‘LtIOTlS normally con-
nected in bridge of said conductors through a
clrcuit mcludmﬂ the said normal contact and
sald switch-arm, means whereby the passage
of current lmpulses through said electromag-
netsin one direction causes a forward step-
by-step rotation of said switch-arms to brealk
the electrical connection with said signalinge
apparatus through said normal contact and
sald switch-arm, a contact at each of said sub-
stations each adapted to be engaged by the
associated switech-arm upon the completion of
a different plural number of one-step advance-
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ments of said switch-arm, a second electro-
magnet at each of said substa,tlons, switching
mechanism controlled by each of said second
electromagnets to connect the associated sig-
naling apparatus in bridge of said conductors.
the circuit through any one of said second
electromagnets including a connection be-
tween the assoclated switch-arm and the asso-
clated said second contact, means at the cen-
tral station for automatically sending a plu-
rality of electrical impulses through said two
conductors in one direction to cause the for-
ward rotation of said switch-arms, means
adapted upon the passage of a current through
sald first electromagnets in the reverse direc-
tion to cause the restoration of said switch-
arms to the normal position and the restora-
tion of the switching mechanism controlled by
sald second electromagnet to its normal posi-
tion, and a pulsating direct-current signaling-
generator at each of said substations normally
connected through sald normal contact and
the switch-arm in bridge of said two conduc-
tors, the direction of the current pulsations
from said generators being such as to ener-
o1ze sald first electromagnets in such a direc-
tlon as to cause the restoration of said switch-
arms to their normal position.

57. Inaselective party-linesystem,the com-
bination with two conductors leading from a
central exchange to a series of substations, of
arotatably-mounted switch-arm ateach of said
substations, an electromagnet at each of said
substations connnected in bridge of said con-
ductors, a normal contact for said switch-arm
at each of said substations, signaling appara-
tus at each of said substations normally con-
nected in bridge of said conductors through a
CIr cultmcludmﬂ said normal contact and said
switch-arm, means whereby the passage of
current impulses through said electromagnets
in onedirection causes a forward step-by-step
rotation of said switch-arms to break the elec-
trical connection with said signaling apparatus
through said normal contact and said switch-
arm, a second contact at one of said substa-
tions adapted to be engaged by its associated
switch-arm uponthe completion of a plurality
of one-step advancements of said switch-arm
a second electromagnet at said qubstatlon
switching mechanism contr olled by said sec-
ond electromagnet to connect said signaling
apparatus 1in bridge of said conductors, the
circult through said second electr omawnet 1n-
cluding a connection between said switch-arm
and said second contact, means at the central
station for automatmally sending a plurality
of electrical impulses through s(nd two con-
cductors 1n one direction to cause the forward
rotation of said switch-arms and at the instant
of connection between said switch-arm and
sald second contact to close a circuit through
the associated second electromagnet, means
adapted upon the passage of acurrent throug ol
said first electromagnets in the reverse direc-
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tion o cause the restoration of said switch-
arms to the normal position and the restora-
tion of the switching mechanism controlled
by sald second electromagnet to 1ts normal po-
sition, and a pulsating direct-current signal-
ing-generator at each of said substations nor-
mally connected through said normal contact
and the switch-arm in bridge of said two con-
ductors, the direction of the current pulsa-
tions from sald generators being such as to
energize sald first electromaﬂnets in such a
direction as to cause the restoration of said
switch-arms to their normal position.

58. Inaselective party-linesystem,the com-
bination with two conductors leading from a
central exchange to a series of substations, of
arotatably-mounted switch-arm at each of said
substations, an electromagnet at each of said
substations connected 1n bridge of said con-
ductors, a normal contact for the switch-arm
at each of said substations, signaling appara-
tus at each of said substations normally con-
nected 1n bridge of said conductors through
acircult including the said normal contact and
sald switch-arm, means whereby the passage
of current impulses through said electromag-
nets in one direction causes a forward step-
by-step rotation of said switch-arms to break
the electrical connection with said signaling
apparatus through said normal contact and
said switch-arm, a contact at each of said sub-
stations each deprted to be engaged by the
assoclated ¢witch-arm upon the completion of
a different plural number of one-stepadvance-
ments of said switch-arm, a second electro-
magnet at each of said substations, switching
mechanism controlled by each of said second
electromagnets to connect the associated sig-
naling apparatus in bridge of said conductors,
the circuit through any one of said second
electromagnets including a connection be-
tween the associated switch-arm and the asso-
ciated sald second contact, means at the cen-
tral station for auntomatically sending a plu-
rality of electrical impulses through said two
conductors in one direction to cause the for-

“ward rotation of said switch-arms and at the

instant of connection between the switch-arm
at any substation and the associated contact
to close a circuit through the associated sec-
ond electromagnet, means adapted upon the
passage of a current through said first elec-
tromagnets in the reverse direction to cause
the restoration of said switch-arms to the
normal position and the restoration of the
switching mechanism controlled by said sec-
ond electromagnet to 1ts normal position, and
a pulsating direct-current signaling-genera-
tor at each of said substations normally con-
nected through said normal contact and the
switch-arm in bridge of said two conductors,

the direction of the current pulsations from

said generators being such as to energize said
first electromagnets in such a direction as to

cause the restoration of said switch-arms to
their normal position.

59. In a selective signaling party-line sys-
tem, the combination with two .conductors
forming a telephone-line leading from a cen-
tral station to a series of substations, of a line-
jack connected with said conductors at the ex-
change, operator’s cord connecting apparatus
having a plug for insertion in said jack to con-
nect said line with another for conversation, a
line-signal in a local signal-circuit, and electro-
magnetic switching mechamsm normally con-
nected with said line at the central exchange
adapted upon the passage of acurrent in one di-
rection to close a break 1n said local signal-cir-
cult and adapted upon the passage of a current
in the reverse direction to open the circuit
through said local signal-cireuit.

60. In a selective signaling party-line sys-
tem, the combination with two conductors
forming a telephone-line leading from a cen-
tral station to a series of substations, of a line-
jack connected with said conductors at the ex-
change, operator’s cord connecting apparatus
having a plug for insertion in said jack to con-
nect sald line with another for conversation, a
line - signal in a local signal - circuit, electro-
magnetic switching mechanism normally con-
nected with said line at the central exchange
adapted upon the passage of a current in one di-
rection to close a break in said local signal-cir-
cult and adapted upon the passage of a current
in the reverse direction to open the circuit
through said local signal-circuit, said local eir-
cult m(':ludmg normally closed switch - con-
tacts assoclated with saild line-jack, and means
whereby the insertion of said plug within said
line-jack causes a break in the circuit through
the associated switch-contacts.

61. In a selective signaling party-line sys-
tem, the combination with two conductors
forming a telephone-line leading from a cen-

tral station to a series of substations, of a line-

jack connected with said conductors at the ex-
change, operator’s cord connecting apparatus
having a plug for insertion in said jack to con-
nect said line with another for conversation, a
line-signal in a local signal - circuit, electro-
magnetic switching mechanism normally con-
nected with said line at the central exchange
adapted upon the passage of a current in one di-
rection to close a brealk-in said local signal-cir-
cuit and adapted upon the passage of a current
in the reverse direction to open the circuit
through said local signal-circuit, said local cir-
cuit including normally closed switch-contacts
associated with said line -jack, and means
whereby the insertion of said plug within said
line-Jack causes a break in the circuit through
the associated switch-contacts,and reverses the
connection of said electromagnetic switching
mechanism with said conductors.

62. Inaselective party-linesystem,the com-

bination with two conductors leading from a
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central exchange to a series of substations, of a

switch-arm at each of said substations, an elec-
tromagnet at each of said substations for con-
trolling said switch-arm, a normal contact for
said switch-arm, telephonic apparatus for each
substation normally connected in bridge of said
conductors through a circuit including said
normal contact and switch -arm, automatic
means at the central exchange for sending cur-
rent impulses through said electromagnet to
cause a forward step-by-step rotation of said
switch -arm to brealk the electric connection
with 1ts normal contact and thereby to discon-
nect the telephonic apparatus from circuit, a
second contact at each substation adapted to be
engaged by said switch-arm after a number of
current pulsations, said second contact being
differently placed at each substation onaline to
require different numbers of pulsations before
the associated arm comes in contact therewith,
a second electromagnet at each substation con-
nected with the central exchange upon contact
of the switch-arm with said second contact, au-
tomatic means for sending current to the sub-
station through said second electromagnet
when sald switch-arm engages the second con-
tact, and additional switching mechanism ac-
tuated by said second electromagnet to again
connect said telephonic apparatus with the
line. - .

63. Inaselective party-linesystem, the com-
bination with two conductors leading from a
central exchange to a series of substations, of
a switch-arm at each of said substations, an
electromagnet at each of said substations for
controlling said switch-arm, a normal contact
for said switch-arm, telephonic apparatus for

“each substation normally connected in bridge

of said conductors through a circuit including
sald normal contact and switch-arm, automatic
means atthe central exchange for sending cur-
rent impulses through said electromagnet to
cause a forward step-by-step rotation of said
switch-arm to break the electric connection
with 1ts normal contact and thereby to dis-
connect the telephonic apparatusfrom circuit,
a second contact at each substation adapted to
be engaged by said switch-arm after a num-
ber of current pulsations, said second contact,
being differently placed at each substation on
a line to require different numbers of pulsa-
tions before the associated arm comes in con-
tact therewith, asecond electromagnet at each
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substation connected with the central exchange
upon contact of the switch-arm with said sec-
ond contact, automatic means for sending cur-
rent to the substation through said second

55

electromagnet when said switch-arm engages

the second contact, additional switching mech-
anism actuated by sald second electromagnet
to again connect said telephonic apparatus
with the line, and automatic means at the cen-
tral exchange for short-circuiting the tele-
phone-circult between succeeding current im-
pulses.

64. Inaselective party-line system,the com-
bination with two conductors leading from a
central exchange to a series of substations, of
a switch-arm at each of said substations, an
electromagnet at each of said substations for
controlling said switch-arm, a normal contact
for said switch-arm, telephonic apparatus for
each substation normally connected in bridge
of sald conductors through acircuit including
sald normal contact and switch-arm, automatic
means at the central exchange for sending cur-
rent impulses through said electromagnet to
cause a forward step-by-step rotation of said
switch-arm to break the electric connection

‘with 1ts normal contact and thereby to discon-

nect the telephonic apparatus from circuit, a
second contact at-each substation adapted to
be engaged by said switch-arm after a number
of current pulsations, said second contact be-
ing differently placed at each substation on a
line torequire different numbers of pulsations
betore the associated arm comes in contact
therewith, a second electromagnet at each sub-
station connected with the central exchange
upon contact of the switch-arm with said sec-
ond contact, automatic means for sending cur-
rent to the substation through said second elec-
tromagnet when said switch-arm engages the
second contact, additional switching mechan-
1sm actuated by said second electromagnet to
agaln connect said telephonic apparatus with
the line, and a signal-bell at each substation
connected with the central exchange upon ac-

tuation of said additional switching mechan-

ism by said second electromagnet.
In witness whereotf I hereunto subscribe my
name this 5th day of May, A. D. 1903.
| ARRISON BABCOCK.
Witnesses:
Lyny A. WiLLIAMS,
JOHN STAHR.

60

70

75

30

33

00

95

jgeole,




	Drawings
	Front Page
	Specification
	Claims

