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To all whom it ma;y CONCETrTL:

Be it known that I, CHARLES B. SMITH a.
citizen of the United Statee, residing in New
York city, county and State of New York,
have invented certain new and useful Tm-
provements in Telephone Systems, of whleh
the following is a specification.

My invention relates more particularly to
the class of telephone systems which embrace

a central office with accessories and circuits .
leading therefrom, each having a plurality of
’etetwne or telephone instruments and their

accessories, which (311"0[1113‘:‘. are cemmenly
known as “palty-lmee |

- One object of my invention is to enable In-
struments at a central office to select and
make connection with an idle conductor or a
pair of idle conductors from a plurality ot
conductors on a party-line, 8o as to enable in-
struments in a calling-station to select and
make electrical circuit with the same selected

idle conductor or conductors, and to also en-
ablethe correspondinginstrumentsinacalled

station to select and make electrical connec-
tion with thesame conductor or pairof conduc-
By means of the devices I use one sub-
scriber can call central over such selected con-

ductor without producing a signal in another
station, and the telephone mstru ments in the
calling and a called station may be connected

for telephome purposes over the eenaueters
selected for them at the central office. In
carrying out this pmtlon of my invention I
provide a central office and party-lines lead-
ing therefrom, each party-line having a plu-
mlity of eon’duetms whose circuifs are nor-

mally open, and at central I provide for each

party-line instruments to select an idle cir-

.euit, which instruments embrace a movable

arm and electrically-operating devices and
circuits arranged to cause sald arm to come

to rest in connection with one of the idle c¢ir-

cuits and to disregard such circuits as may

for the outlying stations, and devices are also
arranged at central for connecting the tele-
phone thereat with such selected conduetor.
At the outlving stations instruments are pro-
vided to select the same conductor that has
been selected at central to enable a call to
be sent to central while disregarding a con-
ductor that is in use and also to establish a

| elrcuw for the telephones at the stations over

' such selected circuits. By this means the
devices at central connected with a party-line
normally keep an idle conductor in condition
to be selected by a calling subseriber, and
after said subseriber has appropriated such

| eonductor and has obtained a circuit with the
party desired the devices at central can se-
lect another -idle conductor to be used by an-

other subseriber on the party-line. At cen-

55
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tral suitable devices, such as jacks and plugs,

are used to connect different party-lines.
Another object of my invention is to enable
the operator at central to conveniently con-
nect the telephone thereat with the selected
wires of a'calling and a called station.

A further objeet of my invention is to pro-

vide improved devices both at the central of-
fice and at the ontlying stations for enabling
central to conveniently select and signal the
sfation desired. Incarryingout this portion

of my invention I provide each party-line
with main conductors leading from central

through the stations, one of which conductors

i I term an ““operating-line,” another I term a

‘“calling-line,” and the other a ‘‘restoring-
line,” and in each station there are connected

with these conductors devices adapted to be
operated by electrical impulses sent over the
various lines from central to first seleet and
place in circuit the signaling instrument of
the station desired and after such instrument
is operated to restore the various devices and ¢
cireuits to their normal conditions.
tral is provided an instrument adapted to

send the various impulses over said conduc-

tors to effect the operations of the instru-
ments at the various stations.

At cenftral,
also there are provided switching devices to
enable the appropriate impulses to be sent
over the various party-lines from the central
office impulse-transmitting instrament.
- Theinvention also consists in the novel de-
tails of improvement that will be more fully
hereinafter set forth and then pmnted out in
the claims.

Reference js to be had to the accompanying

- drawings, forming part hereof, wherein—

Figure 1 18 a dlemmnmetu, view illustrat-

ing a central ofiice and a party-line leading

therefrom embracing two stations, showing

| the telephones at such stations connected in

At cen-
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a closed metallic circuit and the arm at cen-
iral in connection with the conductors in use
by said stations.
view of the telephone portion of the party-

line system shown in I'ig. 1, but showing the

arm at central in connection with a different
palr of conductors and the devices at the sta-
tions in their normal conditions when not in
use. FKig. 3 1s a view similar to Fig. 2, but
showing the devices at one station as having

se]eeted the pair of conductors that are in

connection with the arm at central, the de-
vices at the other station being in thelr nor-
mal condltmns

the same pair of conductors. Fig. 4 is a ai-

- agrammatic view showing two party-lines

leading from the central office and illustrat-

ing the devices at central for connecting two

- party-lines together and also illustrating the

20

- trolling magnet and its detent.

30

devices at central for enabling a call to be
sent over any party-line from the call-produe-
ing devices at central. Fig. d is an enlarged
detail face view of the devices adapted to se-
lect idle conductors.
the same looking from the right in FKig. 5.
Fig. 7 18 a detail plan view of the arm-con-
- Fig. 81is a de-
tall face view of the devices at the subserib-
ers’ stations for selecting the signaling in-
strument desired and restoring the circuits
to their normal conditions., Fig. 9 is a side

-view thereof, part being broken away, look-
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- . said stations to enable central to select and
- ¢call the desired station.
clearness of illustration I have omitted from

ing from Lhe right in FID‘ 8. Iig.10is a de-
ta,1l plan view of the maguet and 1ts armature
used in said devices. Flc-' 11 13 an enlarged
detail view, part being broken away, of the

devices at central for transmitiing impulses

over the subscriber’s selecting and calling
circuit; and Fig. 12is a side view of the same
complete looking from the right in Fig. 11.

Similar numer als and lettet of refelenee
indicate corresponding parts in ’nhe several
views.

I will first de.sel ibe the party-line telephone-

circuits,including thearrangements by which
idle conductors are selected at central and

‘the arrangements by which a subsecriber calls

central, and the telephone instruments of two
subscribers are placed incircuit overselected
idle conductors, and I will-then deseribe how
the operator at central calls the desired sta-
tion on any party-line.

A indicates generally a central office at
which are located the devices to be hereinaf-
ter described, and B, B, B? C, and C? indi-
cate stations on telephone-circuits or party-
lines leading from central, at which stations
are located telephone instruments and de-
vices for connecting such instraments with

the appropriate conductor of the circuit or

party-line, and devices are also located at
FFor the sake of

the drawings the transmitters, induaction-
colls, local circuits, &ec., that are usually used

in conjunction with the receivers shown. | the contact 6 is shown carried by posts 6%, the

Fig. 2 is a diagrammatic

for the telephone instruments.

but capable of selecting

- Fig. 6 is a side view of

41,268

for telephonic purposes and for calling cen-
tral. In thedrawingsIhaveshown fourcon-
ductors or wires 1 2 3 4, forming a party-line
leading from central through the stations,

and by preference I utilize such conductors

[ Each pa.I"ty-.line has a plurality of conductors

70

in pairs for forming a closed metallic eircuit

In the ar-
rangement shown the conductors 1 2 consti-
tute one pair and 3 4 the other pair; but it
will be understood that said conductors can
be used individually or separately to form
grounded circuits. At central the condue-
tors 1 2 3 4 lead to contacts 1* 2* 3* 4*, and

other similar contacts are shown for connec-

tion with other such conductors if they are
used on a patty-line. It will beseen thatthe
contacts 1* 2% form one pair and 3* 4* another
pair, and between these pairs of contacts is

located insulation 5, so that one contact, as

28 4* can act to press the opposite contact,
as 1* or 3%, into electrical engagement with a
long contact 6 withont establishing .ecircuit
between the contacts forming pairs. Atcen-

tral are located devices for automatically se-

75
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lecting any conductor or pair of conductors

that are not in use or are ‘‘idle,” (and for
thereupon holding the corresponding contact
12 or 3% in connection with the contact 6,)
whereby an initial or normal ¢ircuit is estab-

95

lished to central to enable a subseriber to call

central, and these devices operate both me-
ehdmea,lly and electrically. The arrange-
ments I have shown for the purpose are as
follows: 7 is anarm secured to or hung upon
a shaft. 8, suitably supported, and 9 is a han-
dle for manually operating the arm 7. The
arme 7 is preferably composed of an electric
conductor, such as metal, (or it may carry a

conductor,) and by preference carries a roller

10,that isadapted to engage the contacts 2% 4,

&e., and the relative arrangement of the

parts is such that when said roller or arm en-

gages such contact it will press the same to-
ward the corresponding contact 1* 32, &e.,and
through the medium of the insulation 5 will
pressthe last-mentioned contactsintoengage-

ment with the contact 6. The arm 7 is to

stop in connection with a contact of an idle

conductor and for this purposeis shown pro-
vided with a series of teeth 7* and with a

broad tooth 7°, which are adapted to be en-

gaged by a detent 11, formed on, connected
with, or operated by an armature 12, that is
shown carried by or part of an arm 122, piv-

otally supported, as at 13, and adapted to be

attracted by a magnet 14. The arm 7 is
adapted to sweep back and forth across the
arc described by the contacts above men-
tioned, (except when stopped by detent 11,)

and while these parts are illustrated dia-

grammatically in Figs. 1, 2, 3, and 4 they are
shown more fully in detail in Figs. 5, 6, and
7 in structural form. In the last-named fig-
ures D indicates a suitable frame or box in
which the shaft 8 is suitably journaled, and
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magnet 14 being suitably Suppdrted cn said | ment with a tooth 7° of arm 7 to hold said arm
in connection with such i1dle conductor, at

box or frame, and the pivet 13 is shown sup-
ported on uprights 13*, the contactis 1* 2* 3 4°
being supported on suitable insulation d,
stich as rubber or fiber. The arm 7 is to be
moved by means of the handle 9 into position

to enable it to travel to select the contacts

2% 4% &e., and 7° is a stop to limit the move-
ment of said arm by the operator. Said arm
is preferably controlled by means of a gear-
train K, having a fan e, the spring K’ of
which train is secured to the shaft 8 and to

the frame D in any well-known manner, |

whereby as the handle 9 is turned upwardly
in the drawings the spring will be wound and

- will act to depl ess the arm when smd handie

20

35

is released.

The devices described for use at central for
selecting idle conductors are also used at the
various stations on a circuit for similarly se-
lecting the same conductors, but with modi-
fications that will be pointed out hereinafter.

The detent 11 is to cause arm 7 to come to

rest in connection with an idle conductor 2

or 4 and is controlled through the action of

magnet 14and its spring 15, the arrangements
for which at central A are as follows: a is a

contact adapted to be engaged by arm 7 or-

its roller 10 and to be thereby pressed into
engagement with contact 6. '
extends a conductor 16, that leads to a con-
tact 17, normally engaged by a contact 18,
controlled by a key 19, (for a purpose here-
Inafter explained,) which contact 18 normally
engages a contact 20, connected by

- duetor 21 with a battery 22, {rom which a con-

40

45
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connected with arm 7.

ductor 23 extends to a contact 24. T'he con-
tact 24 is in engagement with a contact 25
when the detent 11 isin engagement with the
broad tooth 7° of arm 7, {which occurs when
the arm 7 is in its uppermost position ready
to descend to select an idle conductor of the
party-line.) The contact 24 is controlled by

arm 12%, operated by armature 12 and having
insulation 12° to engage and operate contact
¥rom the contact 25 a conductor 26 leads
to magnet 14, and from the opposife terminal

21%.

of said magnet a conductor 27 is electrically
Thus when arm 7 1s
raised by the operator at central to enable it
to travel to select an idle conduetor—such,
for instance, as 2 1n Fig.
act upon detent 11 to move the armature 12
toward magnet 14 and allow contacts 24 25
to engage. As arm 7 now descends it will

first engage contact a and move 1t against

contact 6, whereupon a circuit for magnet 14
will be established as follows: From contact
a through 6 16 17 18 20 21, batfery 22 23 24
25 26, magnet 14, conductor 27, and arm 7,
back to contact a.
energized and will hold detent 11 from en-
gagement with a tooth 7* until arm 7 passes
into engagement with a contact 2* or 4* of an

idle conductor of the party-line, whereupon
~circuit through magnet 14 will be broken, and

From contact 6

d. Con-

1-—the tooth 7° will.

Magnet 14 will now be

the same time moving contact 24 to break
the circuit at 24 25. Thus an idle conductor
will be selected at ecentral. T'he relative po-
sitions of the contacts a 2* 4%, &e., should be

such that roller 10of arm 7 1s alway% bridged

between two of such contacts. Assuming that

the pair of conductors 1 2 in Fig. 1 are 1dle, |

thearm 7 will stop in connection with them be-
cause when the arm passes from contact a the
circuit before described through magnet 14
will be broken and the arm 7 will be Stonped
by detent 11 in connection with contacts 1°
2% arm 7 thereby pressing contact 1* into en-
cacement with contact 6. As the contact is
now broken at 24 25 the circuit through mag-
net 14 1s open at said points. The described
positions of the parts nowenablea subscriber
to call central over the idle conductor so
selected. (If arm 7 should have passed over a
contact belonging to a conductor that wasin
use in any station, circuit would have been

keptupthrough magnet 14 to prevent the arm.

from stopping upon said contact, so as to en-
able the arm to pass on to a conductor not in
use, as will be explained hereinafter.)

- To permit a subscriber to call central, de-
vices are located at each station on the party-

75
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linetoseiect the sameconductor that the arm

7 at central has selected. These devices are
substantially the same as the devices used at
central and comprise the arm 7, having teeth

7* and 7°, and roller 10, armature 12, pivot-.

ally carried at 13, arm 12%, insulation 12° and
magnet 14. In each station also contacts 1°,
2 3% and 4°, insulation 5*, and a contact 6
arearranged similarly tocontacts 1%, 2%, 3%, 4*,
m%ulatmn 5, and contact 6 at centml and
the contacts 1P, 2°, 3 and 4" are connected

‘with the eonduetmsl 2, 3, and 4, respec-

tively, as by spur wires or conductors 1¢, 2¢
2¢, and 4°,
ever, 1s somewhat changed from that at cen-
tral. In this case aconductor 27* Jeads from
arm 7 to contact 24*, and a conductor 26%
leads from contact 25 to magnet 14,contacts
24 25* being adapted to make and break cir-

¢cuit by the action of armature 12, arm 122

and insulation 12°. From magnet 14 a Gon-
ductor 28 leads to ground 29 at the corre-

The circuit for magnet 14, how-

100 .

105

LIO

r1g

sponding station, althouﬂrh conductors 28

could lead to a retum-wire common to the
stations on a party-line. The receivers 30 at
the stations B IB" B* C C¢ &c., when not in
use preferably hang upon hooks 31 in well-

120

known manner, and the hooks 31 each have

or control an arm 32, that is adapted to en-
gage and lift the corresponding arm 7, so as
to hold it above or out of engagement with
the corresponding contacts 1° 2°, &e., asshown
in Fig. 2, and at station C?® in Fig. 3. The

arrangement is such that when receiver 30 is.

lifted from 1its hoolt 31 the arm 32 will de-
scend, thus releasing arm 7 to allow the lat-
ter also to descend.

-spring 15 will draw detent 11 into engage- | that when arm 7 is raised by arm 32 tooth 7°

It will be understood

125

130
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will engage detent 11 and hold mmafuiel 12

away from magnet, 14 , Whereupon contact 24>

will engage contaet 25*, asin Fig. 2, and these
are the normal pommons of the parts The
purpose of arm 7 in a station is to select and

‘make connection with the same party-line

conductor that is selected at central,whereby

a call may be sent to central and telephonic

communication -established over such con-
duector. For this purpose a battery-circuit is
to be established for magnet 14,which I have
shown arranged as follows: Passing now to
the central office A, it will be seen that a con-
ductor 33 leads to an indicating instrument
34 of any suitable kind. The instrument 1
have shown is an annunciator having a drop
The drop 34" is shown provided with a

fingér or projection 34" and adapted to be ac-

20
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tuated by key 19 or a projection or finger 19%,

connected therewith, to restore said drop to

its normal position when key 19 is operated.
From the instrument, 34 a conductor 35 leads

to a contact 36, adapted to beengaged by con-

tact 24 when detent 11 is holding arm 7 1n ¢on-
nection with an idle party-line canduetm con-
tact 24 being connected by conductor 23 with
battery 22. Battery 221is also connected by a
conductor 22* with ground 22°,
could be connected wwh the common return-
wire before mentioned. Now assume that
arm 7 at central has selected an idle conduc-
tor, as 2, and is held by detent 11 1n connec-
tion therewith, as at central in Fig. 1, and
that a subscriber on a party-line at a station,
as B, desires to call central. Iis (the sub-
scriber’ s) instruments must select the same
conductor that was selected at central, as 2.
The subseriber now lifts his receiver 30 from
hook 31, whereupon arm 32 descends and al-
lows the correspondingarm 7 totravel, it being
remeimnbered that tooth 7° by acting on detent,
11 when arm 7 was in the upper or normal
position allowed contacts 24* 25" to engage.
Arm 7 now malkes electrical connection with
contact 2 of conductor 2, (likewise pushing
contact 1° into engagement with contact 6,)
as in Fig. 2, whereupon a circuit will be es-
tablished between magnet 14 of the operat-
ing-station and the indicating instrument 54
at central as follows: from ground 29 through
28, magnet 14.26%, contacts 25" 24 (which are

stillin enﬂaﬂ'ement asin Fig. 9 )and273 toarm

55

60

7, thence through ob and 2¢to conductor 2, (all
at B,) thence along conductor2 to 2* at central
and through27and 33 toinstrument 34, thence

‘through 35, 36, 24, 23, battery 22, and 22* to

ground 22°. Current now flows from battery
22 and causesinstrument 34 to operate toindi-
cateacallatcentral and alsoenergizes magnet
14 at the calling-station B, whereupon arma-
ture 12 at Bisattracted and causesdetent 11 to
engage a tooth 7% of arm 7, thus arresting said
armin connection withcontact2®. Thusitwill

be seen that by simply raising the receiver 30

from its hook a subscriber is enabled to select
a condactor of a party-line that has been pre-
viously selected at central and to produce a

although 1t

741,282

call at central. The clrcult in a statlon for
the telephone isas follows: From contact 6 a
conductor 16*leadsto one terminal of receiver
30, and from the other terminal thereof a con-
ductor 30° leads to a contact 36*, that is adapt-
ed to be engaged by eontact 24“ and this en-
gagement occurs when armature'l? 1s attract-
ed by magnef 14 to cause arm 7 to select a con-
ductor of the party-line. The normal posi-
tions of the parts will be seen 1n Kig. 2.

It will now be shown how telephonic com-
munication can be established between cen-
tral and a station, and by preference aclosed
metallic circuit is established for the tele-
phones over the pair of selected conductors.

70
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37 is a telephone-receiver at central A, from

one terminal of which extends a conductor

38, that leads to a contact 39, adapted to be
brought into electrical circuit with contact

40 by a contact 41, carried by key or switch
From contact

19 and insulated therefrom.
40 a conductor 42 leads to conductor 33.
From the other terminal of receiver 37 a con-
ductor 43 leads to a contact 44, normally dis-
engaged from but adapted to engage a con-
taet 45 that is conneeted by a conductor 46
with eonduetm 16.
held out of enwaﬂ-‘ement with contact 45
through the medlum of key 19, insulation 44>
being “shown carried by 19. Cirenit throu oh
the receiver is normally broken at 39, 40, 41,*
and at 44, 45. The subscriber having called
central, as before explained, the operator
presses key 19, whereupon a closed metallic
circuit throu n‘h the telephones at ecentral and
at the calling-station B will be established as
follows: from arm 7 at central through 27, 33,
42, 40, 41, 39, 38, receiver 87, 43, 44, 45, (which
now enfmfre ) 46 16, 6, and lﬂ* (Whloh is held

in enfmwement with 6 by arm 7,) to condue-

tor 1, thence along conductor 1 to the call-
lnf)‘-sbatlon B throuﬂ'h '1¢and 1° to 6, (1® and
6 bemfr held in enw&ﬂ'ement by arm 7 at B,)
thence to 162, receiver 30, 30%, 56*, and 24,

(which are now in enﬂ'aﬂ*ement ) 27“ arm 7

contaet 2°, and 2°to conductor 2, thence aloncr
2 from B to 2% at central and to arm 7 again.

The calline subscriber then tells central what
subscriber he wishes and central calls such
subsecriber, as will be extplaumed hereinafter.

1f the called subseriber, as C, is on the same
party-line as thecalling SlleOI‘lbel he merely
removes his receiver 30 from its hook, where-
upon the arm 7 in his station will select and
make electrical connection with the same
party-line conductor with which the calling-
station is already connected. This selection
of said conductor ocecurs because the arm 7
at central still remains in connection with
sald conductor, and the magnet 14 at the

called station will be energized in the same
manner as that described with reference to
station B—that is to say, the circuit will be
from ground 29 at C through 23, 14, 26%, 25%,
248 272 7, 2 and 2¢ to 2 at C, thence over
eonductm 2 to conta,ct 2% at centml thence
| through 7, 27, 33, 34, 35, 36, 24, 23, battery 22

Contaet 44 1s normally

9c
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and 222 to ground 22P,
now be operated to cause arm 7 to coms to
rest in connection with contact 2°, and con-
tacts 24* 36* will be brought together. The

telephones in the calling and the called sta-

tiong B C will now be in a closed metallic
circuit, (shown in Fig. 1,) which is as follows:
from arm 7 in %ta,‘[mn B, through 27%, 24*, 362,
30%, receiver 30, 162, 6, 1°, 1¢ to conduector 1,
thence over said eonductnr to station C,
through 1¢ 1% 6, 162, 30, 30®, 36%, 24%, 27,
arm 7, 2°, and 2¢ to conductor 2, thence to
station 3, through 2°¢ and 2° back toarm 7.
If the subscriber to be called had been lo-
cated on a party-line different from that on
which the calling subseriber was located, the
operatoratcentral would callsuchsubscriber,
as hereinafter explained, who would remove

his receiver from its hook 31, and the arm 7
at the called station would then select the |
conductorof its party-line that had prewously !
‘been selected by the corresponding arm 7 at

central. 'The operator at central would then
connect the selected conductors of the two

party-lines by suitable devices at ecentral, as

will be explained hereinafter.
Now that I have explained how the arm 7

at central selects and remains in connection
with an idle party-line conductor, how the |

arm 7 at a station selects the same 1dle con-
and how these conductors are con-
nected together through the telephone at said
station it will be convenient to explain how
the arms 7 disregard conductors that are in
use and only select a conductor thatisidle. It
is the purpose to always have arm 7 at central
inconnection with anidleconductor whenever
there is one such on a party-line. Assuming
that conductors 1 2 are in use by a subscriber

or subscribers on .a party-line, as before de- |-
scribed, as in Fig. 1, the operator at central

next turns handle 9, and thereby arm 7, to
the starting-point and then releases the same.

Arm 7 immediately descends, and when it

(01 its roller 10) engages contact a the local
circuit for magnet 14: at central will be closed,
as before deseribed to hold detent 11 from
teeth 7. Arm 7 nett passes to countact 27,

and when it leaves contact ¢ a new eneult *

for magnet 14 will be established as follows:
from arm 7 through 27, 14, 26, 25, 24, (which
are still in engagement,) 23, battery 22, 21,
20, 18,17, 16, 6, and 1* to conductor 1, thence
0 the station using the line' B and through
1¢ to 1%, 6, 16®, receiver 30, 30%, 36%, 24®, 27%,
arm 7, contact 2° and 2°to conductor 2, thence

- back to central at 2* and to arm 7 again.
- Magnet 14 will thus still be energized to keep

6o

detent 11 from stoppingarm 7. Arm 7 there-
fore coutinues to travel, seeking an idle con-
ductor. If the next conductors reached by

. arm 7 were in use, the same character of cir-

cuit would be maintained through magnet 14
over such conductors, and so on through the
pairs of conductors that are in use until idle
conduectors are reached; butsuppose the con-

central o

Armature 12 at C will { reaches the contact 4*° of idle eouductm 4 and

]eaves contact2*thecirenit thr ouﬂfh magnet 14
' will bebr oken, because the conauetm S 3 and 4
will be open bG} ond the central office. Spring
15 will now draw detent 11 into engagement

with a tooth 7* of arm 7, thus arresting arm

7 in connection with conductors 3 4,as shown
in Figs, 2and 3. Thus notwithstanding that
conductors 1 and 2 are in use a line is estab-
lished to central for any other subseribers on
the same party-line. The arm.7 at central
i1s shown in Fig. 2 on the second pair of con-
ductors 3 4, the first pair of conductors bemn'
supposedly busy.

‘Now suppose a subscriber on the party-
line, say at station B* in Fig. 2, desires to call
central. Hefirst removeshisreceiver 30 from
its hook, Whereupon his arm 7 travels. Arm
7 (at B*, Fig. 3) first reaches contact 2°; but
as arm 7 at central is not in enﬂ'aﬂ'emenb with
contact 2* there will be no eireuit through

conductor 2 to battery 22, so said arm travels

on past contact 2¥; but when it reaches con-
tact 4" a ecircuit will be established from

ground 29 at B? through magnet 14 thereat

to ground 22° at central, through instrument
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34 and battery 22, thus producing a call at -

central, as before explained, and holding arm
7 in station B* in contact with 38°. The posi-
tion of the parts will be seen 1n Fig. 3—that
is to say, the arms 7 at central and at station
B? are in connection with conductors 3 4; but
the arm at station C? is in its normal condi-
tion. If the subseriber at station C? should

be wanted, his arm 7 after he removes his re-
50 from hook 31 will travel past the

ceiver
contacts of conductors 1 2 and will bestopped
in connection with the contacts of conductors
3 4, as explained with relation to station B~

It will be understood that after the oper-

ator atcentral ascertains that two subseribers

are in telephonic communication he will re-
turn his arm 7 to the starting-point and re-

any idle conductor, the object being to al-
ways have an arm at central in connection
with an idle conductor of the party- -line, pro-

- vided there is such idle conductor.

While 1 have shown a local circuit at the
fice for magnet 14 established
through contacts a aud 6, Kig. 1, by the ac-
tion Of arm 7, as before descubed it will be
understood th&b this local circuit can be dis-
pensed with, in which case magnet 14 will

only beener ﬂ'l?ed to hold detent ll from teeth
7% when arm 7 engages a contact of a condue-

tor that 1s 1n use by‘ an outlying station over
the circuit previously described throughsaid
station; but the purpose of this local cucmt
is to cause magnet 14 to be first energized on
a short cucmt so as not to require 1t to at-
tract armatore 12 by current on a long cir-
cuit, and thus when this local circuit is used
the passage of arm 7 from contact ¢ to con-
tact 2* merely requires the carrent on the cir-
cuit through magnet 14 between the central

ductors 3 4 are not in use, then when arm 7 v office and an outlying station tobesuiﬁmenﬂy
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strong to hold armature 12 attracted. "No |

~ such loeal circuit for magnet 14 18 1equned

at the stations.

Having thus far deseribed how the devices
at the _eentml office select and establish a cir-
cuit for an idle conductor of a party-line, how

~the devices at a station also select the same

10

15

selected line and produce a call at central,
how the devices at central and at a station
are adapted to establish a closed metallie ¢ir-
cuit through their telephones, and how a

"c¢losed metallic cireuit is established through

the telephones at two stations on one party-

line, I will now explain how the operator at

the central office connects together the se-
lected conductors of two party lines and

establishes telephonic communication be-

tween two stations on such party-lines and

alsocommunication between central and said

20

| connectmﬂ'

subscribers. The arrangement for this pur-
pose is illustrated in Fig. 4. The respective

-pairs of condactors 1 2 and 3 4 are provided

with: jacks 48 or other suitable devices for
such conductors electrically.
These Jacks are shown composed of contacts
482 48" 48°48¢ connected, respeetwe]) , to con-

“ductors 1 2 83 4 and almnn‘ed in pairs 43> 4.8°

and 48°484, 49indicates plugs forconnection

- with sueh jacksand shown connected by wires

_30

5051in well-known manner. Theplugs49are

shown having a contact 492, connected with

 wire 50, and 8. contact 49", connected with

35

-~ in Fig. 4.

“wire 51, which contacts are insulated from

each_other. By inserting plugs 49 in the jacks
48 of two party-lines the pairs of conductors
of such party-linescan beconnected, asshown
WhileI have heretofore described

~an independent circuit for the receiver 37 at

40

central for each party-line, I have shown in
Fig. 4
37 will suffice for a number of party-lines. In
this case the parts 16, 17, 18, 19, 20, 21, 33, 34,
38, 89, 40, 41, 42, 43, 44, 442,

scribed; but the conductors 21 for each party-

- line are shown connected together at 21* and

93,
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the conductors 23 are connected together ‘at
The conductors 38 of each party-line are
shown éonnected together at 382, one of which
leads to one '[61'[]1111&1 of receiver 387, and the

conductors 43 of each party-line are shown:
connected together at 43*, one of which leads

to the other terminal of receiver 37. The
conductors 43, however, are connected with a
contact 52, adapted to be electrically con-
nected with a contact 53 by a contact 54, car-
ried by a key or switch 55, but 1nsulated
therefrom, preferably having a spring 56 to
normally hold contact 54 out of engagement
with contacts 52 53. T'he contact 53 is con-

nected by a conductor 57 with wire 50. The

conductors 38 are conunected by a conductor
53 with a contact 59, adapted to be electric-
ally connected with a, contact 60 by a contact
61, carried by switch or key 65, and the con-
tact 60 is connected by a conduetor 62 with
wire 51,

arm 7 &0

‘back to the jacks.

an arrangement 'whereby one receiver

45, and 46 are
the same for each party-line, as before de-

I'*I. LI |
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When the operator at central desires to

communicate telephonically with a subsecriber
on a party-line who has called central, as B,

'_smd operator depresses key 13 at the Plﬂ'ht

in Fig. 4, connected with sald party - hne
whieh breaks the cireunit of conductor 16 to
cround 22" at 17 18 20 and closes the circuit
forthetelephoneat 394041 andat4445,where-

upon the circuit will be from 16, through 46,
38, 39, 41, 40, 42, 33, and 27, to

45, 44, 43, 37,

Likewise if a subscriber on an-
other party -line, as B', had called central the
Opemtor theleab would operate key 19 at the
left in Fig. 4, establishing the same character
of circﬂib for receiver 37. After the operator
at central has connected two party-lines to-
gether by the jacks 48, plugs 49, and wires 50
51- and he desires to ascertain if the sub-
scribers are in communication he operates
key 55, keys 19 being in their normal posi-
tions to break circuit at 39 40 41. Cirecuit

‘through receiver 37 will now be established

sim ultaneouqu to both party-lines as follows:

from the jacks and conductor 50, through 57,

53, 54, 52, 43, 37, 38, 568, 59, 61, 60, 62, and 51,
After the operator at cen-
tral ascertains that the subscribers are in

“communication he releases key 55,whereupon

the circuit is broken at 562 53 54 and at 59 60
61. It will be seen that as contacts 44 45 are
at this time out of engagement the circuit
just deseribed is made possible,notwithstand-

( ing that the conductors 33 of two or more

party-lines-and the conductors 43 of the same
party-lines are respeetwelv joined ton'ether

at 382 432,

It will be seen in Fig. 4 that conductors 1 2
of the party-line on the right and conductors

3 4 of the party-line on the left are joined to-
gether through the plugs’and jacks while the
arm 7 at central at the right is in connection
“with conductors 3 4 and thatthe arm 7 at cen-
tral at the left is in connection with conduec-
‘tors 1 2 of the other party-line.

The arrange-
ment shown is for the purpose of illustrating
how the arms 7 at central of the different
party-lines select idle_conductors and disre-
oard conductors that are in use. Therefore
assume that the subscriber at station I3 called
central while the corresponding arm 7 at cen-

tral was in connection with contacts 1* 2%, for
“which reason arm 7 at station B was arrested

in connection with conductors 1 2. Assume
also that thereafter the operator at central

restored arm 7 of that party-line to 1ts start-

ing-point and that ir its next travel 1t disre-
garded conductors 1 2 and selected the next

pair of idle conductors, such as 3 4, where-
‘upon it came to rest to 'enable another sub-

scriber on said party-line to make connection
with said conductors. Alsoassume that when

central nextcalled the subscriberatstation B’
the conductors 1 2ofthe corresponding party-
line were in use by some otherstation and that
~arm 7 at theleft at central was at rest in con-
nection with conductors 3 4, so that when the
subscriber at station B’ removed his receiver
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from its hook the arm 7 thereat disregarded
the conductors 1 2 and made connection with
the conductors 3 4. Suppose also that after
such connection was made the subscriber
using conductors 12 at the left in Iig. 4 had
finished and hung his receiver upon its hook,
so that when the corresponding arm 7 at cen-
tral agaln sought to select idle conductors it

stopped in connection with conductors 12, as |

at the left in Fig. 4. The foregoing explanrl-
tion shows how ’Lhe arms 7 in Fig. 4 are en-
abled to assume the positions shown. The
position of the arms 7 at central indicate to
the operator thereat which conductorsof the
party-line are to be connected through their
jacks and plugs. "Thus the operator at cen-
tral is readily enabled to connect the selected
conductors of the calling subscriber’s party-
line with the selected conductors of a called-
subseriber’sline. When the subsceribershave
finished talking and they hang their re-
celversupon their respective hooks 31, the cor-
responding arms 7 at such stations 1e1311111 to
their normal positions and break connection

with the conductors that have been in use,

leaving such conductors in an idle condition

- ready to be again selected by the arms 7 at
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central. -

Thear m,nﬂ‘ement I have shown forenabling
the operator at central to select and call the
station desired on any party-line without pro-
ducing a call in any other station is as fol-

lows: Each party-line has a plarality of con- |

ductors 65 66 67, leading through the stations
B B'C B* C, &c., and in each station are
located bl“‘l’lahﬂ“" 1nsbrmnents and devices
adapted to 5eleet the signaling instrament of
the station desired to establlsh a circuit for
the same from central and to restore these
devices and circuits to their normal condi-
tions all by current sent by the operator at
central. The line 65 I term an ‘‘operating-
line,” because it is over this line that the se-
lection of the desired signaling instrument is
offected. Thislineis 11013 a throuﬂh line from
central to each station, bu,tls_dlwded in each
station or made in sections, the first section
leading from central to ground at the first
statlon on a circuit and the other sections
leading from an open point in one station
to ﬂ“round in the next succeeding station,
and so on for all the stations on a party—
line. The section of line 65 that extends into
a sftation is connected with a contact 68 and
also with a contact 69, as by a conductor 70.
The contact 69 in each station is normally in
engagement with a contact 71, that is con-
nected by a conductor 72 with a magnet 73,
and the opposite terminal of sald magnet
leads to ground, being shown connected by a

conductor 74 with the conductor 28, leading

to ground 29. Thusthe section of the party-

‘line that Ieads from central is normally

grounded in the first station I3 on the party-

| lme and is broken from the section of the line

that leads from station B tc the next station,

as C; but these grounds are adapted to be |

<82

=
f
'

[ bmken and the several sections of the line
connected together in the stations to form a

through-line f1_0m central to the station de-
sired. For this purpose in each station the

76

section of line 65 leading from the station is

‘connected with a contact 75, that is normally
outof engagement with contact 68, but adapt-

75 A I'%

ed to be engaged thereby, and the arrange-
ment 1s such that when circuit through con-

tacts 69 71 is broken circuit through contacts

68 and 75 will be established, thus joining
two sections of the line together.
Thecalling-conductor 6() extends unbroken

through all Lhe stations on a party-line; but

in each station it is connected with a contact
76, as by a spur-wire 77, and the contact 76
1s normally out of engagement with a contact
78, which is connected by a conduector 79 with
a signaling instrument 80, from which a con-
ductor 81 leads to ground, being shown con-
nected with conductm 28, and uhUS leading
to ground at 29. The &rlanwemenb is sueh
that when contacts 76 78 in any station are
brought into ¢ircuit the signaling instrument
in that station can be operated by current
thrown on the line 66 from central, asthrough

66, 77, 76, 78, 79, 80, and 81 to ground; but

this will not bedone until the station desired
15 selected over the operating-line 65.

- Any suitable devices may be provided for
making and breaking circuit through the con-
tacts above mentioned. The arrangement T
have shown for the purpose is as follows: 382

8o

Q0

100

‘is a cylinder or roller pivotally supported in

asultable frame 83, Figs. 8 and 9, being shown -

provided with a shaft 822, journaled on pivots
84, carried by said frame.
inder is provided with a plurality of projec-
tions arranged in .series around the periph-

Sald roller or (3}?1. -

105

ery thereof, each series being adapted to con-

trol a pair of contacts. 85 mdlcates pro;
tions for contacts 76 78. 86 indicates projee-
tions for contacts 68 75. 87 indicates projec-
tions for contacts 69 71, and 88 89 are pro-
jections for other contacts to be described.

jec-

in o

110

By preference the roller 82 and its projec-
tions are made of insnlating material, such -

as fiber or rubber, so that no circuit will
be established between the contacts and the
roller, although this may be provided for in
any other suitable manner. The relative ar-
rangement of fhese various projections 1is
such as to make and break contact between
the corresponding pairs of contacts at the

proper times. Tn the arrangement shown the

normal positions of the projections 85 and 36
relatively to contacts 76 78 and 68 75, respec-
tively, are such that said contacts will be
normally disengaged, and the positions of the
projections 87 relatively to the contacts 69
71 are such that said contacts will be nor-
mally in engagement. The roller 382 1s to
be rotated step by step by means of current
sent from central through magnet 73 in con-
junetion with a spring. For this purpose I
have shown a ratchet-wheel 90 connected
with roller 82, (see Fig. 9,) and 91 is a rod or
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engage and operate sald latchet wheel The

rrod orarm 91 is shown provided with a forked
portion 91%, that straddles the shaft 82* and |
| and circuits is as follows:

is'shown as receiving a bushing or enlarge-
ment 94 on said shaft, whereby saild rod 1s
culded to reciprocate. The pawls or dogs 92
93 are shown extending in opposite directions
and are so arranged that when rod 91 moves

1in the direction: of the arrow x in Fig. 9 pawl

92 will rotate the ratchet 90 and rollel S2 the
distance of one tooth of the ratchet - wheel,
thereby moving the pawl 93 back over two
teeth of the ratchet-wheel, and when rod 91
is moved in the reverse direction pawl 93 will
likewise rotate ratche t-wheel 90 and roller
82 the distance of one tooth in the same di-
will travel over
two teeth of the ratchet-wheel. This recip-

rocation of rod 91 causes roller 52 to be ro-

tated successively in one direction, as shown

by the arrow 7 in Fig. 9. The rod 91 1Is re-
ciprocated through the medium of magnet 75
and a spring, for which purpose I have shown
the armature 73* of said magnet as support-
ed by a lever or arm 94, pivoted to frame 33,
as at 95, and pivotally connected with rod 91

at 96, and 97 is a spring connected with lever

94. and with frame 83, as by a post 93. In the

arrangement shown when the magnet 73 at-

tracts armature 73* pawl 92 will act to rotate
roller 82, and - when spring 97 acts upon lever

94 rod 91 will be drawn back and pawl 93 will

act to rotate said roller. I have shown arma-
ture 73" as extending parallel to magnet 73,
and for this purpose I have provided pole-
pieces 99, that are connected with the core of
the mao‘neb by screws or the like 100. These
SCrews also support magnet 73 in frame 83,
and in order to permit adjustment of the pole-
pieces 99 toward and from the armature 75%
I have shown frame 83 as slotted at 101 to re-

ceive the screws 100. I have shown the outer

ends of the pole-pieces 99 as provided with
recesses 99* to receive the ends of the arma-
ture 732, (see Fig. 10 ,) whereby strong mag-
netic attraetmn is effected. This arrange-
ment of the magnet, pole-pieces, and arma-
ture enables said matrnet to lie parallel with
the roller 82 in fla,me 83, while rod 21 can re-
ciprocate at right anwles to said roller. In
order to prevent the magnet and spring from
moving the roller 82 too far at each stroke of
rod 91, so as to assure that the projections

carried by said roller will always come to rest

in the exact position required relatively to
the contacts to be operated thereby, I provide
stops against which the dogs 92 93 can abut.
These stops are shown in the form of pins 102
103, carried by arms 104 105, adjustably con-
neeted with frame 383, as by serews 106 107,

- The stops or pins 102 103 can thus be adjust-
- ed so as to cause the dogs 92 93 to come to

restin any desired position, and, furthermore,
the positions of these stops or pins relatively
to the dogs is such that when the dogs engage

them said dogs will be crowded against the |

741,289

arm carrying pawls or dogs 92 93, adapted to | ratchet- wheel 90, whereby the latter will be

checked inits movement and rotation through
its momentum will be prevented.

The arrangement for restoring the parts
The line 67, I'1g. 1,
whichIterm the *‘ restoring-line,” is normally
closed through the various stations on a party-
line, but 18 adapted to be broken in ea,eh sta-
tlon and connected with the magnet 73 there-
at and thence to ground. For these pur-

70

75

poses the line 67 Is made in normally closed -

sections between central and the first station

and also between the other stations on a line,

and each section of line 67 that leads into a
station connects with a contact 107, which 1s
normally out of engagement with a contact
108; but circuit through these countacts can
be made and broken b} means of pro,]ectlons
109 on roller 82. The contact 108 is connect-
ed with conductor 72, as by a conductor 110,
so that when contacts 107 108 are in engage-
ment circuit from line 67.in a station will be
established from 107 through 108116 72, mag-
net 73, 74, ané 28 to ground 29, whereby said
magnet can be ener n*lzed by eurrent sent from
e_entra,l over the 165L01 ing-line. -Hach section
of line 67 that leads into a station is likewise
connected with a contact 111, as by a condue-

30

90

95

tor 112, and the contact 111 is normally in

enfm,ﬂ'ement with a contact 113, and roller 82
has pro;]ectlons 114, that are adapted to make

and break (311011113 thmtwn contacts 111 and

113. Each section of the line 67 that leads
fromm one station to another station is con-
nected with the respective contact 113.  In
the normal position of the roller 82 the pro-
jections 109 and 114 cause contact to be broken
between contacts 107 and 108 and to be es-
tablished between contacts 111 and 113, re-
spectively.

The mannerof selectingand operating f10m
central the desired swnalmﬂ' instrument 30
and of restoring t,hese seleeting devices and
their circuits to their normal condition IS as
follows: If the

tral sends an impulse over the operating-line

65, which passes from ground and battery at

central to contact 69 at the station, thence to
contact 71, as a projection 87 of roller 82 nor-
mally Leep& said contacts in engagement,

thence through 72 to magnet 73 and throuﬂ*h'

74 and 23 to n'r'ound 29. Magnet 73 now at-
tracts ar matme 732, Fig. 9, which causes rod
91 to move 1n the dlI’thl_On of the arrow «,
whereupon pawl 92 moves roller 52 one step,
and a projection 85 of roller 82 then causes

| ‘contacts 76 and 78 to engage to close the call-

ing-circuits, projection b6 moves up toward
but does not operate contacts 63 75, while pro-
jection 87 still keeps contacts 69 and 71 1n
engagement. Projection 109 does not yet
cause contacts 107 108 to be connected, and
projection 114 moves on, causing eontacts 111
113 to disengage. While the p&rbs are in this
position cmrent from the generator at cen-
tral is sent over the line 66, Whleh then passes

irst station from central on
a circuit is desired, as B, the operator at cen-
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to the station to be ealled B through 77, 76,
78, 79, 80, and 81 to D'round .2‘} thereb3 plO-—
ducmn‘ a call. LuLh currents are then cut
from the lines at central, whereupon spring
97 draws armature 91 baek and paw!l 93 ro-
tates roller 82 forwardly another step, and
then projection 85 passes from contacts 76
78, thus breaking the calling-cireuit in the
station. Pr O]eetlon 87 passes froin contacts
69 71, thus breaking the operating-circuit
thwuﬂ*h magnet 73, EL]ild at this time a pro-

- ]eebmn 36 passes undel contacts 68 75, caus-

ing circuit to be closed through them. This
action joins two sections of the operating-line
together, so that at this moment there will be
a circuit from central over the operating-line
through the first station to ground 29 at the
next stamon The same movement of roller

32 caused a projection 109 to move contacts

107 103 into engagement, thus establishing a
circuif to ﬂ'mund 29 for the section of the re-
stomntr-hne 67, leading from central to the
operating-station'through magnet 73, as fol-

lows: from 67, through 107, 108, 110, 72, mag-

net 73, 74, and 28 to ground 29. As it was
not designed to signal in the next station, the
rolier 32 must be again rotated to restore the
parts and circuits to their normal conditions.

‘I'nis is done by throwing current upon the

restoring-line 67, which ﬁnds ground at 29,
as befme stated, whereupen ma,wnet 73 aﬂ'aln
attracts almature 73*, and rod 91 and don" 92
rotate roller 82 another step forward. -This
movement of the roller moves projection 109

away {rom contaets 107 108, thus breaking

this restoring-circuit, Whereupon spring 97
draws rod 91 back, and dog 93 rotates roller
32 another step, b1mﬂ'1nﬁ' 113 to its normal po-
sition, whereupon pw]ecmon 87 will close the
circuit through contacts 69 71, and projee-
tion 114 will close the circuit through con-

tacts 111 113, thus restoring the parts to their

normal pOSlBIOIl&
Had it been desired to call a station be-
yond B an impulse would have been sent

~over the operating-line 65, whereupon the

roller 82 at I3 would have been rotated two
steps to disconnect two contacts 69 71 and
contacts 76 78 and to join contacts 68 75 and
contacts 107 108 for the restoring-line through
magnet 73. Another impulse would then be
thrown on the party-line 65, which would
travel through 68 and 75 in the first station
to the section of line 65 leading to the next
station and thence at the last-named station
through 70, 69, 71, 72, magnet 73, 74, and 28 to
ground 29, whereupon the roller 82 at the
last named station would be moved one step

to Join contacts 76 78 for the calling-circuit

to break the circuit of the operating- llne and
the circuit through the restoring-line and

close a ground-eireuit forsaid restormﬂ'-hne

The signaling instrument of the des.ned sta-
tion is thus seleeted Carrent now being

thrown on the calling-line 66 passes direct

through station B zwd at station C through
77, ’?b 78,79,

instrument 30, 81,

ground 29, producing a call.
rent will be thrown on the restoring-line,
which first operates magnet 73 in station B
to restore the parts there to their normal con-
ditions, completing the line 67 through said
statlou at 111 113, whereupon the cmrent
flows over line 67 to station C and through
107,108,110,72, magnet73,74,and 28 to ground
29. Magnet 73 will operate to likewise re-
store the instrumeunts and circuits at station
C to their normal conditions. Thus it will
De seen that station B can be selected and
called without signaling in any station be-
yond on the same party-line; also, that sta-
tion C can be selected and called without
signaling in any intermediate station, as B,
and any station ecan be called by sending a
separate 1mpulse over the party-line 65 for
each station to and including the desired sta-
tion. It will thus be seen that the operat-
ing-line 65 is a normally sectional or broken

line adapted to have the sections joined in-
each station and that the restoring-line 67 is

a normally through-line adapted to be broken

into sections as each station is selected and

also that as current is sent over this restor-
ing-line the same will be again completed as
a through-line and the operating-line 65 will
be again broken into sections. -

Any suitable means mayv be provided at
central for sending the appropriate impulses

over the lines 65 66 67 to select the station de-

sired, operate the signaling insirument 80
thereat and restore the Selectmw instruments
and the circuits to their normal conditions.
The arrangements I haveshown for these pur-
poses are first set by the operator at central
and then operated automatically, and these
devices are as follows: Line 65 at central con-
nects with a contact 115, that is adapted to
make and break circuit with a contact 116,
that 18 connected with a battery, as 22; but
this battery is normally out of circuit ‘with
the contact 116. In the devices shown a con-

| ductor 117 connects with contact 116 and is

in electrical connection with a contact 118,
that 1s normally out of engagement with but

adapted t0 be engaged by a pivoted contact

119, which 1s carried by but insulated from
a rotative support 120, being shown mounted
upon insulation 121, carried by said support.
Said support is shown in the form of a wheel
secured upon a shait 122, suitably journaled,
and 123 is a handle connected with said shaft
for rotating it. 124 and 125 are stops or pins
(shown carried by insulation 121; see Fig. 11)

forlimiting the oscillation of contact119. 126

is a pin or stop adapted to be engaged by in-

L
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Thereupon cur-
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sulation 119%, carried by 119, (see Fig. 11,) so

that when the support or wheel 120 is in the
home position contact 119* by making en-
gagement with said stop or pin will move arm
119 out of connection with contact 118, 127
18 a plug adapted to be placed in the path of
contact 119, so that when the latter is moved
from the home point and reaches the plug

and 28 to | 127 said contact will be moved into engage-
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tors 23 and 131, contacts 130 and 126,

ment with contact 118.
the stop 126 and plug 127 the contact 119 can
make and break circuit with contact 118.
Contact 119 is electrieally connected, as by a
conductor 123, with a contact 129, shown car-
ried by the 1nsu1at10n 121, the coutacb 129
being shown in the form of a ring or plate,
and 130 is a contact or spring that bears upon
the contact 129 at all tlmes Contact 130 is
connected by a conductor with battery 22,
being shown ceonnected by a conductor 131
with conductor 23 at central, and thereby
through the battery 22 and 22* with ground
22°, Fl om this it will be seen that When con-
tacts 115 116 and 118 119, respectively, are in
engagement circult will be established from
ground at 22° through 222, battery 22, conduc-
con-
ductor 128, contacts 119 118, conductor 117,

and contacts 116 115 to the conductor 65. For

the purpose of causing contacts 115 116 to

‘make and break circuit as often as required

I have shown a rocker-arm 132, adapted to

- operate contact 116 to make and break cir-
cuit,
periphery with a series of teeth 120 120°,

and the wheel 120 is provided upon its

adapted to engage and rock the arm 132 as
The arrangement is such
that when contacts 118 119 are in engagement
and wheel 120 rotates its teeth 1203' 120b will
rock the arm 132 to make and break circuit
at 115 116 to transmit one impulse over the
operating-line 65 for each tooth.

The calling-line 66 at central leads to a con-
tact 133, that is adapted to make and break
circuit with a contact 134, and 135 is a rocker-
arm pivotally supported and adapted to op-
erate contact 183. The arm 135 is to be
rocked by a projection or tooth 136, carried
by wheel 120, and the relative pOS‘ltIO[lS of
tooth 120° and projection 136 are such that
while tooth 120° isin engagement with rocker-
arm 132 to close the circuit at 115 116 of the

operating - line projection 136 will engage

rocker-arm 135 to close circuit at 133 134 of
the calling-line. Contact 134 is connected by
a eonductor 135 with an electric generator
137, preferably a power -ﬂ'enerator the op-
poqme terminal of whlch 18 connected to
ground, being shown connected by conductor
'137"‘* w113h eonduetm 21, that leads to ground
922°. Thus when contacts 133 134 are in en-
gagement the circuit will be from 22° through
22"‘- 21, 1872, 137, 135, 134, and 133 to the eall-
ing- line 66, Whereupon eurrnnt will be thrown
on said line to operate the signaling instru-
ment 80 at a selected station.

The restoring-line 67 at central is connect-
ed with a contact 138, adapted to make and
break circuit with a contact 139, and the con-
tact 139 18 connected by a couductor 140 with
conductor 117. 141 is a rocker-arm pivotally

supported and adapted to actuate contact 138
to make and break circuit with contact 139,
and 142 18 a projection or the like carried by
‘the wheel 120 and adapted to engage and reck
arm 141, |

Thus by means of |

insulation 1192,
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The devices just desecribed for controlling
the station selecting and calling circuit are

illustrated in diagram in Figs. 1 and 4 and

are omitted from Figs. 2 and 3, and in Figs.
11 and 12 these devices are shown in struc-
tural form.
shown journaled in a suitable frame 143, the
contacts 115 116 133 134 are shown mounted
upon insulation 144, earried by said frame,
and the contacts 138 139 are shown mounted
upon insulation 145, also carried by said
frame. The rocker-arms 132 and 135 are
shown journaled upon a projection or stud
146, carried by said frame, and the rocker-
arm 141 is shown carried by a projection or
stud 147, also carried by said frame. The
rocker-arm 132 in FKig. 12 1s shown in line
with the teeth of wheel 120, while the pro-
jection 136 is shown ecarried hy said wheel at
one side of and at a distance therefrom, so
as.to be in line with rocker-arm 135, pins
136* being shown connecting parts 120 and
136. (See Fig. 12.) The projection 142 is
also shown carried by wheel 120, as by pins
or the like 142*, but out of line with the

wheel 120 and the projection 136, as shown in

Fig. 12. The tooth 120" is much longer than
the teeth 120* of wheel 120, and tooth 120V
and projection 136 are shown located side
by side; but said tooth extends beyond said
projection, so that the rocker-arm 132 will

remain in connection with said tooth after.

projection 136 has passed from under rocker-
arm 135. Rocker-arm 141 and its projection
142 are in such position that the latter will op-
erate the former after tooth 120°leaves rocker-
arm 132.° Conductor 117 is shown leading to
the frame 143, and contact 118 is shown car-
ried by and in electl icalconnection with wheel
120, so that thecircuit will be from 117 through
frame 143, shaft 122, wheel 120, and contact

113, part of the mechanism thus constituting

part of the circuit for the restoring and call-
ing lines. The teeth 120* 120° upon wheel 120
each correspond to a station on a party-line,
there being as many such teeth as there are
stations. The front plate or dial 148 of the
frame 143 is'provided with an annular series
of holes 149 1492 149" to receive the plug 197,
each of said holes corresponding to a station

on the circuit, and said holes are in such po-

sition that when the plug 127 is placed therein
it will come in line with the contact 119 or its
By this means when a sta-
tion is to be selected and called the operator
at central places the plug 127 in a hole corre-

- In this case the shatt 122 is
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spﬂnd ng to such station and turns handle 123

in the dlrecmon of the arrow Z in Fig. 11 un-
til contact 119 engages said plug wherellpon
said contact will be moved into enﬂ'afrement
with contact 118 to close the circuit at that
point for the battery. Now when wheel 120
moves toward the home point it will operate
the rocker-arms 132,135, and 141 at the proper

125

139

times, and when said wheel reaches the home-

point the stop 126 will engage the contact 119

| or its insulation 119* and restore it to its nor-
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mal position, thus breaking cireuit at 118 119 | 108 110 72, magnet 73, 74, and 28 to ground

and stopping wheel 120. By preference wheel
120 18 moved to the home point by a gear-
train 150, that is provided with a fan 151 to re-
tard the movement of wheel 120, Thespring
152 of said gear-trainis connected with a post
153 of frame 143 and with shaft 122 in well-
known manner, so that as wheel 120 is moved
away from the home point said spring will be
wound 1ead} to return the wheel when han-
dle 123 is released.

The manner of selecting and ealhnﬂ* a sta-
tion by meansof the a,bove described devwes

18 asfollows: Assume that the first station on
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119, 118,

a party-line is fo be selected and called, as B.
T'he operator at central places plug 127 inthe
hole corresponding to said station, as 149%,
and turns handle 123 in the direction of the
arrow Zin Fig. 11, whereupon tooth 120" rides
under arm 182 thhS closingcireuitat 115 116.
Projection 136 likewise rides under arm 135,
thus closing circuit at 133 134, and pro;jectlon
142 rides under and past arm 141; but there

-willbe nocurrenton therestoringoroperating

lines at this moement. The continued move-

ment of wheel 120 causes contact 119 or its |

insulation 1192 to encounter plug 127, where-
upon contact 119 will be moved into engage-
ment with contact 118, and current will flow
along the operating-circuit to station B as fol-
lows: from ground 22° at central through 222,
battery 22, 23,151, 130,129,128,119,118,wheel
120, and through the mechanism to conduec-
tor 117, thence through contacts 116 115 to
conductor 65, leading to station I3, thence at;
B through 70 69 71 72, magnet 73, 74, and 28
to ground 29, circuit being maintained at 1106
115 and 153 134, Magnet 73 now attracts ar-

‘mature 73*, which moves the roller 82 one

step to close the circuit of the calling-line at
76 78. The signaling instrument 30 at B will
now be cperated over a circuit as foilows:
from ground 22° to 22* 21 1372, generator 137,
135, 134, and 133 to conductor 66, thence to 77
at B, through 76, 78, 79, 80, and 81 to ground
29. Handle 123 having been released and
wheel 120 now returning to the home point,
these circuits are maintained until projection
136 passes from rocker-arm 135, which breaks
the calling-circuit at 133 134, and thereafter
tooth 120" passes from rocker-arm 132, thus
breaking the operating-circuit at 115 116,
whereupon spring 97 will cause rod 91 to move
roller 82 another step, thereby breaking the
calling-cireult at 76 78 and the operating-cir-
cuit at 69 71, also breaking the restoring-cir-
cuit at 111 113 and closing the restoring-cir-
cuit at 107 108 through magnet 73 to ground

29, likewise joining two sections of line 65 at

68 75. Projection 142 next operates-arm 141
to close the restoring-circuit at 138159, where-

“upon a cireuit for magnet 73 will be estab-

lished as follows: from ground 22" 4t central
through 22%, battery 22, 23, 131, 130, 129, 125,
wheel 120, and the mechanism to
conductor 117, thence through 140, 139, and

138toconductor 67, thence to107at BB, through |

29. Magnet 73 now attracts armature 732,
causing rod 91 to move roller 82 another step,
thereupon breaking the circuit through mag-
net 73 at 107 103 and breaking circuit of line
65 at 68 75, and spring 97 next causes rod 91

to move roller 82 another step, thereupon re-

storing the roller 82 and the various circuits
controlled thereby totheir normal conditions.
When wheel 120 arrives at the home point,
contact 119 will be moved out of engagement

70

75

with contact 118 by the stop 126, and projec-

tion 142 will remain under rocker-arm 141,
whereupon the impulse-transmitting devices
and circuits at central will be restored to their
normal conditions. Had it been desired to
call a station on a party-line beyond B—say
the second station C—the operator at central

~would have placed the plug 127 in the ap-

erture corresponding to the second station,
as 149°. He would then turn handle 123,
and during the movement of wheel 120 tooth
120 would pass under rocker-arm 132, and
the first of the series of teeth 120* would also
pass under said rocker-arm and come to rest
againstsald arm, thus closing circuit 115 116.

‘During this movement projection 136 passes

under and away from rocker-arm 135 and
projection 142 likewise passes under and
away from rocker-arm 141. While the tooth
120* engages rocker-arm 132 the contact 119
encounters plug 127 and is thereupon moved
into engagement with contact 118, thus clos-
ing the circuit of the operating-line at 118
119, and thereupon current flows to ground 29
over the operating-line, as before described,
thus causing the 1011@1 32 t0 move one step
As footh 120* next passes from rocker-arm
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192 the CII'GIllb wﬂl be bloken at 115 116 -

another step; thereupon Jommw two sections

of the party :line 65 together in _the, first
station on the circuit at 68 75, 11kew1se
breaking the through-circuit of Bhe restmmﬂ*-

When tooth 120° passes under rocker-arm
132, circuit for the operating-line will be
again closed at 115 116, whereupon current

will flow to ground 29 at station C, (the one

to be called ) passing through contacts 68 75
in the 1mermed1ate station, rmd thence to 70
and through 69 71 72, mﬂﬁnet 73 74, and 28
to ground 29 at C, wheleupon roller b2 there-
at Wlll nove one step and close the calling-
circuit thereat through 76 78, &e., to ground
29. Projection 136 Wl]l DOW cause arm 132
to close the calling-cirecuit at 133 134, where-
upon the signaling instrument at station C
will be operated over the circuit before ex-
plained, the circuit, however, passing di-
rectly along line 66 past the intermediate
station, as contaets 76 75 thereat are out of
enmﬂ'ement Projection 136 and tooth 120°

next pass from rocker - arms 135 and 132,
breaking the circuits, whereupon spring 97
will eause roller 82 to move another step to

110

line 67 and establlshmO' a eircuit for the first
‘section thereof at 107 108 to ground 29.
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estebhsh a circuit to ground 29 at C for the | is adepted to be engaged by a contact 66b

second section of the restoring - line, and
thereupon projection 142 will cause rocker-.

Roller
be moved to restore the cir-

arm 141 fo close circuit at 138 139,
82 at B will now ©

~ cults to their normal condition, thus closing

25

.SQ

circuit over restoring-line 67 at 111 113 1in B
to enable current to flow through magnet 73
to ground 29 at C, whereupon magnet 73 at.C

w111 cause roller 82 to move one step to hreak

the circuit at 107 108 and reéstablish cireuit
at 111 1185.
current is sent over restoring-line 67 the roll-
ers 382 .1n the stations that have been operated

-will be returned successively to their normal

positions.

From the fOIefremg it will be unrderstood
that wheel 120 has a tooth for every station
on acircuit, that tooth 120° correspondsin ac-
tion to the station to be called, and that this

tooth is preferably longer than the tecth
120* to cause thecalling-circuit at the desired

station to be held closed while current is
being transmitted over the calling-circuit.

Thus for every station on a circuit between

central and the station to be called a tooth
120* passes under rocker-arm 132, and there-
by as wheel 120 returns to the home point an

impulse will be sent over the operating-line

to cause the proper connections to be made
In each intermediate station or stations to es-

tablish a through-line ocut, of the sections of |

~ the operating-line 65 to ground at the station
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desired. Therefore the operator at central
by placing a plug 127 in the aperture corre-
sponding to the station desired and turning
handle 123 until it comes to rest sets the bub
scriber selecting and signaling devicesin op-
erative eond1t10n and as wheel 120 returns
to the home pemt automatically the desired
station will be selected and signaled to and
the circuits and devices restored to their nor-
mal conditions without signaling in any sta-
tion between or beyond eentlal and the sta-
tion called. These subseriber selecting and
signaling devices have been deeerlbed with

| reference to a single party-line, and one set

50

60

of such devices may be used for seleetmﬂ' and
signaling the subscribers on a n umber of
pa,rty lines. The arrangement I have showu

for enabling the operator at central to switch

these deweee into ecircuit with any desired
party -line of a number of such lines are
shown in Fig. 4 and are as follows: The sec-
tions of line 65 that lead from central on the
various party-lines each start from a contact

65, and 65" is acontact adapted to be brought

mte electrical connection with either eontaeb
65* by a contact 65°, carried by and insulated
from an arm 156. TFrom contact 65° a con-
ductor 659 extends to contact 115, so. that
when contact 65° engages contacts 652 and 65°

the circuit will be ftom 117 through 116 115,

(when they are in engagement,) 659, 65°, 65¢,

and 652 to the eorlespondlnw section of line
65. The calling-line 66 for each party-line
connects at central with a contact 662, that

Thus it will be seen that when

137, 135,

carried by and in electrical engagement with

arm 156, and from arm 156 a eonduetor 66¢

leads to contact 133, so that when contact 66°
18 in engagement with a contact 66* and con-
tacts 133134 arealsoin engagement the cireuit
will be from ground 22° throngh 1372, generator
134, 133, 66°, 156, 66°, and 66* to the
conductor 66 of the party-line of the station to
becalled. Atcentralthesectionofeach restor-
ing-line67leadstoacontact67*,thatisadapted

tobeengaged by a contact 67°, carried by and

insulated from arm 156, and contact 67 is
adapted to engage a contact 67°, that is con-
nected by a conductor 67¢ with contact 138,
so that when contacts 672, 67°, and 67° and
contacts 138 and 139 are in econnection the re-
storing-circuit will be from 117, through 140,

139, 138, 674, 67¢, 67°, and 672, 'to the corre-

spondinﬂ‘ sectlen of the resbennﬂ' line 67.
Now if a subscriber is to be called on the
party-line having stations B and C the oper-
ator at central turns arm 156 to bring con-
tacts 65 65° 65 and 66* 66° and contacts 672,
67°, and 67¢, respectively, that belong to that
palby line, into electrical engagement. ILike-
wise if a subscubel on a different party-line
is to be called the operator at central will
move the arm 156 to bring the corresponding
sets of contacts into. eleetrleal engagement
for that party-line. DBy this means the de-
vices at central for selecting and signaling to
a subscriber are thrown into ¢ircuit with the
corresponding counductors of the required
party-line. The arm 156 and the correspond-
ing contacts connected with the party-lines
and interposed in Fig. 4 between the trans-
mitting device and the lines 65, 66, and 67
are shown in Fig. 1 toenable the operator at
central toswitch the transmitting device onto
any desired party-line.

The complete operation of a central-office
party-linesysteminstalled in accordance with
my invention may be summarized as follows,
and I will describe the same more particu-
larly in connection with Fig. 4: First, sup-
pose that the subscriber at B on one party-
line desires to call the subscriber at B’ on
another party-line. It will be assumed that
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the arm 7 at central belonging to the party-

‘line of staticn B is af rest in connection with

contacts 1* 2* of conductors 1 2, as shown in
Fig. 1, and that the arm 7 at central of the
party-line of station B'is at rest in connec-

tion with contacts 3* 4 of conductors 3 4 of
that party-line, as in Fig. 4, and that the

plugs 49 are not yet connecting the said pairs
of conductors. The subscriber at station B
now removes his receiver 30 from its hook 31,
whereupon his arm 7 travels, and when it
reaches contact 2° circuit will be established to
ground 22°,through battery 22 at central, from
ground 29 at B formagnet 14at B and indica-
ting instrument 34 at central. Drop 34* now

operates, and magnet 14 at B causesdetent 11
to stopthe arm 7 in connection with econtact 2°. -
The operator at central now responds by
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‘thereupon releasing the same.
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pressing ke} 19, thereupon closing cucmt ab | tion B toits normal position, wheleupou when

3940 41, at 4445, ﬂ,lso restoring the drop 34* and
breaking (311011113 at 17 18 20. The subseriber
now tells the operator at central the num-
ber of the subscriber he desires, whereupon
the operator at central 1eleases key 19 and
swingsarm 156 so as to connect his subseriber
selectmg andsignaling devices with the party-
T'he operator
thereupon places a plug 127 in the aperture
149, &e., corresponding to the desired station
and turns handle 123 until it comes to rest,
Wheel 120
now returns to the home point, thereupon es-
tablishing ecircuit over the party-line 65 to

the desired station, preducing a call thereat

over line 66 and re%tormﬂ' said cirecuits and
their devices to their. normal condition over
line 67, as before described.. The operator at
central may then raise arm 7 of the selecting
devices belonging to the circuit of station B
to enable 1t to select and make connection
with an idle party-line of said circuit, where-
upon 1t will come to rest in the posntmn shown
in Fig. 4 in connection with contacts 3 4.
The Sllb%Gl iber at B’ hearing the call removes
his receiver 30 from its hook 31, whereupon

hig arm 7 will travel down and will disre-
‘gard the idle conductors 1 2 of its eircuit and

will establish connection tocentral over con-
daetor 3, with which the corresponding arm
7 at centml is now in connection, as before
The operator at central by ob-
serving which pair of conductors of the party-
line had been selected by the corresponding
arms 7 next connects such conductors by the
Jacks 48, plugs 49, and wires 50 51, where-
upon conductors 1 2 of the party-line of sta-
tion B and conductors 34 of the party-line of
station B’ will be joined in a closed metallic
circuit, as shown in Fig. 4, which circuit may
be descubed as follows from arm 7 at sta-
tion B, through 27, 242 362, 30, receiver 30,
162, 6, 1b 1¢, and conductor 1 to contact 48>
of Jack 48 dt the central office, thence by wire
50 to contact 49 of the next plug 49, thence
to contact 48° of the jack 48 of conductors 3 4
of thepar ty—lme of station B', thence thr ouﬂ*h
conductor 3 to 8¢ at B/, thence through 3 6

16%, 30, 30%, 362, 242, 27“* 7, 4%, and 4° to con-—-

ductor 4, thence to eontacb 488 of jack 48
and contact 49" of plug 49at central, through
wire 51 to contact 49° of the plug 49 and con-
tact 48° of jack 48 of the party-line of station
I3, thence through eonductor 2 of that party-
line to 2° at B, and through 2° toarm 7 again.

Closed metfmllm circuit is thus ebtabhshed

through the telephones at the calling and the
called stations. The operator at central may
determine that said subsecribers are in com-
munication by pressing key 55, thereby clos-

ing circuit at 52 53 54 and at 59 60 61 through

the receiver 37 and wires 50 51, thereby es-
tablishing a cireuit for his receiver with the
circuit of the subscribers, and he thereafter
releases key 55.

at central,

The operator at central may.

| 1t descends it will select the first pair of idle

conductors, as 1 2, and remain in connection

193
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with them, as showninIfig.4. When thesub-

scribers have finished talkmg, they hang their

receivers30upon theirrespéctivehooks, where-
upon the corresponding arms 7 are restored to

their normal positionstobreak thecircuit with
the conductors that have been in use by them.

It will be understoed that if another sub-

seriber on the same party-line attempted to
call central he could nof find a circuit over
conductors of the party-lines that were con-

 nected by the jacks and plugs, as shown in

Fig. 4, for the reason that when his arm 7
reached the contacts connected with such
conductorsitcould not find a cirenit to ground
at central for its magnet 14, and it would
thereby pass onto the st idle conductor in

its path. It will be understood thatgrounded

circuits may be utilized instead of closed me-

‘tallic cireuits for the telephones.

While I have described a telephone system
having party-lines, it will be understood that
the party-lines can be connected at central
with the ordinary telephone- (,ncmts in Well-
known manner.

I do not limit my in ventlon to the premse
details of construction shown and described,

- as they may be varied without depm ting from

the spirit thereof.

A clearing-out signal at central 1nay be pro-
vided as follows A high-retarding target 175
and battery 176 are bridgedacross the plug-
cord strands 50 51 by means of conductors
177 178, which are shown connected to wires
57 and 62, respectively.. When a plug is in
a line-jack at central and a receiver at a sta-
tion 1s in circult with the corresponding line,

the target is operated to display a signal, and

as soon as said receiver is hung upon its hook
the target 175 is deénergized, thereby giving
a clearing-out signal. When two subseribers
are in communiecation, as in Fig. 4, the target
will show that the line is in use until both
receivers are placed upon their respective
hooks.

Having now deseribed my mventlon what
I claim is— -
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1. A telephone system comprising a central

office, a plurality of conductors leading there-

from, a movable arm or contact at central to

make connection therewith, devices having
a magnet to check said arm, a circuit for said

"magnet having contacts that are closed when

sald arm 1s at the starting-point and adapted

12C

to be broken fo cause the devices to operate

to check the arm, an indicating instrument
a circuit therefor connected with
said arm and adapted to be established over
sald conductor when said devices operate to
check the arm, whereby said indicating in-
strament will be placed in circuit w1th the
conductor selected by said arm.

2. A telephone system comprising a plaral-
ity of conductors, a movable arm or contact

then return the arm 7 of the party-line of sta- | to make connection Lherew:&th devices hav-
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ing a magnet to check said arm, a circuit for | broken and the arm will be stopped in con-

... sald magnet having contacts that are closed
- when said arm is at the starting-point and

adapted to be broken When the devices oper-
ate to check the arm, an indicating instru-

ment, a circult therefor connected wnh sald

. arm adapted to be established over said con-

IO
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ductor when said devices operate to check
the arin, another movable arm or contact,
and electrically-operating devices therefor
having a magnet, the circuit for said magnet
havmn' eontaets adapted to be broken when
sald arm makes connection with the conduc-
tor that has been selected by the first-men-
tioned arm.

3. A telephone system comprising a plural-

1ty of conductors, a movable contact or arm

to make connection therewith, devices having

a magnet to.check said arm, a circuit for said

magnet having contacts Lhab are closed when
sald arm is at the starting-point and adapted
tobe broken when the devicesoperate tocheck
the arm, an indicating instrument, a cireuit
therefor connected with said arm, normally
broken, and adapted to be closed when said
devices operate to check the arm whereby
sald indicating instrument will be placed in
circuit with the conductor selected by said
arm, and other electrically-operating devices
adapted to check said arm and having a mag-
net, a circuit for said magnet having contacts

adapted to be broken when said arm makes
connection with the conductor that has been
selected by the first-mentioned arm, and tele-

phone instruments having a normally open
circuit provided with contacts adapted to be
closed when the last-mentioned contacts are
separated.

4. A telephone systeu eompmsmn'a plural-
ity of conductors, contacts connected there-
with, a movable al m to connect with contacts,
a maﬁneb a circuit for said magnet leadmg

- to sald arm, a detent to control said arm and
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adapted t-o.be operated by said magnef, con-
tacts in said circuit to be controlled by said
magnet, and means for establishing eircnit
through certain of said conduectors whereby
when said arm reaches a conductor that is in

~use circuit through said magnet will be main-
tained and when said arm reaches an idle con-

ductor circuit through the magnef will be
broken and the detent caused to hold said arm
in connectwn with said conductor.

In a telephone system the combmatwn
of a,plurantry of conduetors, contacts connect-
ed with said conduectors, an arm adapted to
engage sald contacls, a magnet, a circuit con-
necting sald magnet with said arm, contacts
in said circuit, a detent, an armature for said

magnet adapted tooperatesaid detent, anarm

to be operated by said armature to make and
break said contacts, and a spring to coact

- with said arm, whereby when the first-men-

tioned arm reaches a contact of an idle con- |

nection with said conductor.

6. In a telephone system the combination
of a plurality of conduectors, contacts connect-
ed with said conductors, an arm adapted to
engage said contacts, a magnet, a circult con-
neetmn" said magnet with said arm, contacts
in Said circuit, a detent, an armatu 1‘6 for said
magnet adapted tooperatesalid detent, anarm
to be operated bysaid armature to make and
break said contacts, a spring to coact with

said arm,; and means for establishing a cir-

cuit through certain of said conductors,

whereby when said circuit is so established

and the arm reaches a conductor that is in
use said magnet will be energized to permit
sald arm to find a conductor that, is idle, and

whereby when said arm finds such idle con-
“ductor circuit will be broken through said

magnet to cause the detent to stop the arm in
COHIlthIOH with such conductor.

7. In a telephone system the combmatwu
of a plurality of eonductors, a contact for each
conductor, an arm adapted to connect with
the contacts, a magnet, a circuit connecting
sald arm with said magnet and having con-
tacts, devices to be operated by said magnet
adapted to check said arm and break the cir-
cuit through the magnet, an indicating in-
strument, a circuit for the same leading to
sald arm and having contacts adapted to be

operated- by the devices that check the arm,

means for eausing the circuit through the
magnet to be established when the arm
reaches a conductor that is in use, and means
for selecting the conductor that is connected
with said arm.

8. In atelephone system a plarality of con-
dactors and means for selecting and main-
taining connection with an idle conductor, in
combination with an arm at a subscriber’s
station, a magnet, a circuit for the magnet
leading to said arm, and devices adapted to
be operated by said magnet to break its cir-
cult and check said arm.in eonneetlon with a
selected conductor.

9. In a telephone system a plumhty of con-
ductors and means for selecting and main-
talning connection with an idle conductor, in
combination with an arm at a subseriber’s
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station, a magnet, a circuit for said magnet

leading to said arm and having contacts, de-

vices to be operated. by said magnet to break:

the-circuit of said magnet and check said arm
in connection with a selected conductor, a
telephone instrument, and -a normally open
circuit for said instrument adapted to be
closed through said arm when said dewees
are operated by said magnet.

10. A telephone sybtem comprising a cen-
tral office, a party-line leading therefrom hav-

ing a plul‘ality of conductors, an indicating

instrument at central, devices at central to
select an idle conductor and establish a eir-

65 ductor-circuit through said magnet will be | cuit for the same through the indicating in-
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strument, and automatic devices at the sub-
seribers’ stations for selecting the conductor

“that has been selected at central to establish

and maintainacircuit between the subscer 1bel
and said indicating 1ustruoment. --

11. A telephone system comprising a cen-
tral office having a telephone, a party-line
leading therefrom having a plurality of con-
ductors arranged in pairs, meéans at central
forselectin f‘—-'end maintaining connection with

a eonduc,l;or of any pair, means at central

for connecting its telephone instrument with
the selected pair of conduactors, and auto-
matic means at subscribers’ stations for Se-
lecting the selected pair of conductors, pro-
ducing a call at central and joining them in
a closed metallic circuit in two stations.

12, A telephone system comprising a cen-

tral office, a party-line leading therefrom hav-
ing a pluarality of conductors arranged in
pairs, an indicating instrument and eleetne-
ally-operating devmee at central to select an
idle conductor of any pair and establish a eir-
cult between the same and the indicating in-
strument, and electrically-operating devices

atsubscribers’stations toselecttheconductor
that has been selected at central and establish |
a circuit through the indicatinginstrumentat

central to thereupon operate the same. |
18. A telephone systemn comprising a cen-
tral office, a party-line leading therefrom hav-
ing a plurality of conductors arranged in
pairs, an indicating instrumentand telephone

instruments at central, eleetmea]ly-operetmw

devices at central to seleet a pair of said con-
ductors and establish a circuit for the indi-
cating instrument through a conductor of the
palr, means at central for connecting the
telephone instrument with the selected pair
of conductors, and electrically-operating de-
vices at subscribers’ stations to select the
pair of conductors that has been selected at
central, establish a circuit over one of said
cenductors to the indicating instrument at

central, operate the same, and establish a

closed metallic circuit over the selected pair
of conductors between the telephene instru-

ments at central and at the station.

14. A telephone system comprising a cen-
tral office, a party-line leading therefrom hav-
ing a plurality of conductors arranged in
pairs, anindicatinginstrument and telephone
instruments at central, electrically-operating
devices at central to select a pair of said con-
ductors and establish a circuit for the indi-
cating instrument through a conductor of the
pair, means at central for connecting the
telephone instrument with the selected pair
of conductors, and electrically-operating de-
vices at subscribers’ stations to select the
pair of conductors that has been selected at
central, establish a circuit over one of said
conductors to the indiecating instrument at
central, operate the same, and establish a

1L

| of conductors between the telephone instru-

ments in two stations.

S

15. A telephone system comprising a cen-

tral office, a party-lineleading therefrom hav-
g a pl_ul‘dhty of conductors arranged 1n

instruments at central, electrically-operating
devices at central to select a pair of said con-
ductors and establish a eircuit for the indi-
cating instrument through a conductor of the
pair, means at. central for connecting the
telephone instrument with the selected pair

| pairs, anindicatinginstrument and telephene +

75

of conductors, and electrically-operating de-

vices at subscribers’ stations to select the
palr of conduetors that has been selected at
central, establish a circuit over one of said
conductors to the indicating instrument at
central, operate the same, and establish a
closed metallic circuit over the selected pair
of conductors between the telephone instru-
ments at central and at the station, and be-
tween the telephone instruments in two sub-
scribers’ stations.
 16. A telephone system comprising a cen-
tral office, a party-line leading therefrom hav-
ing a plm*elity of eonduetore, an indicating
instrument at central and electrically-operat-
Ing devices to select an idle conductor and
connect the indicating instrument therewith,
telephones and electrically-operating devices
at the subscribers’ stations to seleet the con-
ductor that has been selected by central, es-
tablish a circuit over the same and operate
the indicating instrument at central, and es-
tablish a closed metallic circuit through two
telephones over the pair of conductors that
have been selected at central.

17. A telephone system comprising a cen-

tral office, a party-line leading therefrom hav-

ing a plurality of conductors, a movable arm
or eoeteet at central adapted to make connec-
tion with conduectors, a magnet, a normally
open circuit for said meﬂ'net 1ezuf111:1e to sald
movable arm or contact, devices to be'oper-'
ated by sald magnet to cansethe movable arm
or contact to select and maintain connection
with an idle conductor and to break the cir-
cult of said magnet, and electrically-operat-
ing devices in the subser'lbets stations to se-
le{_.t and establish connection with the conduc-
tor that has been selected at central.

18. A telephone system comprising a cen-
traloffice, a party-line leading therefrom hav-
ing a plurality of conductors,-a movable arm
or contact at central adapted to makeconnec-
tion with eonductors, an indicating instru-
ment-at central, & eircuit therefor, a magnet,
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a normally open circuit for said magnet lead-

ing to said movable arm or eontaet devices

to be operated by said magnet to cause the

movable arm or contact te select and main-
tain connection with an idle conductor, to
break the circuit of said magnet and establish
the circuit of the lndleetmg instrument with

125

65 cloeed metallic eircuit over the selected pair i the selected conduetor, and electrically-oper- 130
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ating devices in the subscribers’ stations to

select and establish connection with the con-

ductor that has been selected at central to
thereby operate the indicating instrument at
central.

19. A telephone sybtem comprising a cen-

- tral office, a party-line leading therefrom hav-

10

I5

20

ing a plurality of eonduetors, a movable arm
or contact at central adapted to make connec-

ion with the conductors, an indicating in-
strument at central, a circuit therefor, a mag-
net, a normally open circuit for said maguet;
leading to said movable arm or contact, de-
vices to be operated by said magnet to cause
themovablearm orcontact toselect and main-
tain connection with an idle conductor, break
the cireuit of said magnet, and establish a
circuit of the mdlca,tlnfr instrument with the
selected conductor, and electrically-operating

devices in the subs@ribers’ stations to select

and establish connection with the conduetor
that has been selected at contral to thereby

~operate the indicating instrument at central,

25

and telephones at the subscribers’ stations to
be placed in circuit with the selected con-
ductor by the electrically-operating dewees
thereat. ~

20. A telephone system comprising a cen-
traloffice, a party-line leading therefrom hav-

ing a plumhty of eonductms contacts con-

nected with said conductors and arranged in

- pairs, a contact 6 for engagement with cer-
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“tain of said contacts at central, a movable
arm or contact at ecentral to establish connec-

tion with certain contacts and to cause the
corresponding contact of a pair to engage con-

tact 6, a magnet, a circuit for said magnet

having normally closed contactsand connect-
ed with said arm, devices to be operated by

said magnet to stop said arm in connection

with a contact and break the circuit of the
magnet, a telephone instrument at central

having a normally open circuit extending

from said arm to the contact 6, means to close
sald circunit, and electrically-operating de-
vices at subscribers’ stations to select the con-
ductor that has been selected at central and
establish a closed metallic cireuit through the
corresponding telephone instrument. |
21. A telephohe system comprising a cen-
tral office, a party-line leading therefrom hav-
ing a plurality of conductors, contacts con-

‘nected with said conductors and arranged in

pairs, a contact 6 for engaging with ceertain
of said contacts at central, a movable arm or
contact at central toestablish connection with
certain contacts and to cause the correspond-
ing contact of a pair to engage contact 6, a
magnet, a circult for said magnet having nor-
mally closed contacts and connected with

8aild arm, an indicating instrument at cen-
tral, a circuit for the same leading from said

arm and having normally open contacts, de-

vices to be operated by said magnet to stop

sald arm in connection with a contact, break
the circuit of the ma,ﬂ'net and es‘rabhsh the

( circuit of the indicating instrument,
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a tele-
phone instrument at central having a nor-

mally open circuit extending from said arm

and contact 6, means to close said circuit and

electrically-operating devices at subseribers’

stations to select the conductor that has been
selected at central, operate the indicaling in-
strument thereat, and establish a closed me-

- tallie circuit thron oh the comeqpomlmn‘ tele-

phone instrument.

22. A telephone system eompz Ising a cen-
tral office, a plurality of party- lines leading
Lherefr*om, each party-line having a plurality
of conductors, means at the central office to
connect an idle conductor with an indicating
instrument, electrically-operating devices at
subscribers’ stations to select and maintain

connection with the conductor that has been

connected with the indicating instrument at

central, and means at central for connecting

the conductors of two selected party-lines.
23. A telephone system comprising a cen-
tral office, a plurality of party-lines leading

therefrom each party-line having a plurality
of conductors, electrically-operating devices

foreach party-lineadapted toselect and main-
tain connection with a conductor thereof,
electrically-operating devices at subseribers’
stations to select and maintain connection
with the conductor that has been connected
with the indicating instrument at central,
and means at cenfral for connecting the con-
ductors of two selected party-lines.

24. A telephone system comprising a cen-
tral office, a plurality of party-lines leading

7C

30

9c I

95

ICQO

therefrom each party-line having a plurahty

of conductors, an indicating msbrrument for
each party-]ine at central, electrically-()per-

: ating devices at central to select an idle con-

ductor and establish a circuit for the same
through the corresponding indicating instru-
ment, means at central for connecting the
selected conductors of two party-lines, and
electrically-operating devices at subscribers’
stations for selecting and establishing a cir-

euit with the conductor of the same party-

line that has been selected at central.
25. A telephone system comprising a cen-
tral office, a plurality of party-lines leading

therefrom each party-line having a plarality

of conductors, an indicating instrument for
each party-line at central, electrically-oper-
ating devices at central to select an idle con-

ductor and establish a circuit for. the same

through the corresponding indicating instru-
ment, means at central for connecting the
selected conductors of two party-lines, and
electrically-operating devices at subsecribers’

stations for selecting and establishing a cir-

cuit with the condur‘tor of the same party-
line that has been selected at central, and
means atcentral for connecting the telephone
thereat with the conductors of party-lines

that have been connected together at central.

26. A telephone system comprising a cen-
tral office, a plmahty of party-lines leading
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therefrom each party-line having a plurality | contact ato connect with the contact G, a mov-

of conductors, electrically-operating devices
foreach party-lineadapted toselect and main-
tain connection with an idle conductor of the
corresponding party-line, a telephone instru-

ment at central, means for establishing a eir-

cult between the telephone instrument and

the selected conductor of any party-line, and
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means at the subscribers’ stations for select-
ing and establishing connection with the con-
ductor of the corresponding party-line that
has been selected at central. -

27. A telephone system comprising a cen-
tral oifice, a plurality of party-lines leading
therefrom each party-line having a plurality
of conductors, elecirically-operating devices
foreach party-line adapted to select and main-
tain connection with anidle conductor of the
corresponding party-line, means at central

for connecting theselecting-conductors of two

party-lines, a telephoneinstrumentat central,

means for establishing a ecireunit between the

telephone instrument and the selected con-
ductor of any party-line, and means also at
central for establishing a circuit between said
telephone and the two party-lines that have
been connected at central, and means at the
subscribers’ stations for selecting and estab-
lishing eonnection with the conductor of the
corresponding party-line that has been se-
lected at central.

28. A telephone system comprising a cen-

-tral office, a party-line leading therefrom hav-
‘1ng a plurality of conductors, electrically-op-

erating devices having a movable arm or con-
tact to select and establish connection with
an idle conductor, and a normally open tem-
porary circult for said devices adapted to be

closed during the initial movement of said
arm to cause said devices fo permit said arm |

to seelk an idle conductor and to be broken
upon said arm reaching said idle conductor
to allow said devices to hold said arm in con-
nection with such idle conductor.

29. A telephone system comprising a cen-
tral office, a party-lineleading therefrom hav-
ing a plurality of conductors, a movable arm
or contact to select and maintain connection
with an idle conductor, a magnet, electrically-
operating devices controlled by said magnet
to permit said arm to travel while said mag-
net is energized, a temporary normally open
circuit for said magnet adapted to be closed

during the movement of said arm and to be

maintained over a conductor that is in use

~and to be broken upon said arm reaching an
idle conductor, - |

30. A telephone system comprising a cen-
tral office, & party-lineleading therefrom hav-
ing a plurality of conductors, contacts con-
nected with said conductors, a contact 6 for
connection with certain of said conductors, a
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able arm, a magnet, a circuit for the same

‘adapted fo be established through said arm

and through the contacts 6 and «a, electrically-
operating devices confrolled by said magnet
to check said arm, said arm being arranged
to close said circuit upon reaching the con-
tact .a to cause sald magnet and devices to
permit said arm to select an idle conductor
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whereupon said circuit will be broken to

cause said arm to maintain connection with
such 1dle conductor.

ol. The combination of a conductor, a con-
fact conneeted therewith, a movable arm to

~establish eircuit through said contact having
teeth connected therewith, a detent to engage

sald teeth, an armature to operate said de-
tent, & magnet and a circuit therefor having
contacts, moeans to control said contacts by
the action of said armature, one of said teeth
being arranged to hold the armature to the
magnet to keep the circuit of the magnet
closed whereby when said arm breaks the cir-
cuit of the magnet the movement of the ar-
mature will break the circuit through said
contacts, S

- 32, The combination of a movable arm,
teeth connected therewith, a detent to engage
sald teeth, an armaturetooperatesaid detent,
a magnet, a circuit for said magnet having
contacts normally closed, and means for es-
tablishing said circuit by the movement of
sald arm whereby when the magnet attraects

the armature the detent will check the move- -

ment of the arm and break the cirenit of said
magnet through said contacts.

33. In a telephone system a central office
and a party-line leading therefrom, means at
central for selecting and maintaining con-
nection with an idle conductor of the party-
line, and automatic means at subscribers’

stations for selecting the same conductor,

combined with a calling-circuit leading from
central to the subscribers’ stations and hav-

t Ing electrically-operating devices toselectand:

signal to the station desired.
34. A telephone system comprising a cen-
tral office, & plurality of party-lines leading
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therefrom each party-line having a plural- .

1ty of conductors, said conductors leading to

‘normally open contacts, and devices at cen-

tral adapted to-electrically connect the con-

bacts of the conductors of the different party-

lines to close the cirenit of the corresponding

conductors and automatic devices at substa-

tions 1o select an idle conductor of the corre-
sponding party-line.

CHAS. B, SMITH.

Witnesses:
A, R. ANGUS,
T. K. BOURNE.
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