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To all whom it may concern:

Be it known that I, CHARLES B. SmiTH, a
citizen of the United States, residing in New
York city, county and State of New York,
have invented certain new and useful Im-
provements in Telephone and Call'ng Sys-
tems, of which the following ‘s a specifica-
tion.

My invention relates more particularly to
the class of telephone and calling systems In
which is embraced a ‘‘central office’ and cir-
cuits leading therefrom, which a.e commonly
known as ‘‘paity-lines” and on which cir-
cuits ave located a plurality of subscribers ox
stations; and one of the objects of my :nven-
tion is to provide pasty-line circuits on which
any subscriber can call “central” and central
can call any subscriber or station without
producing a call in any other station. In
carrying out this portion of my invention I
provide improved circuit-chang ng dev_ces at
a central office, from which extend conduec-
tors, with certain of which conductors are
connected in each station suitable telephone
and calling instruments to enable a sub-
scber to call central and to commun cate
telephon’cally therewith and w.th any other
subseriber or station on the same cirewt or
any other circuit, and with certain other of
said conductors at each station are connected
means for mak ng and breaking a calling-cir-
cu’t, which means are controlled and opes-
ated at the central office by the first-men-
t.oned imp.oved circu t-changing devices to
enable central to call any subscriber or sta-
t'on as desived without s gnal’ng in any othey
stat'on on the same ¢rcu't. Su'table means
ae provided at cential to enable one party-
1 ne to be connected with the other circuits
lead’ng into the central office.

A fu-ther object of the invention is to so
a ange the telephone-crcu’'t that when two
telephone inst.uments ave ‘'n telephon’c com-
mun cat on another subseriber cannot inter-
feue ov produce a call in the stat ons that are
so connected.

The ‘nvent on also-cons’sts in the novel de-
ta’ls of improvement that w 1l be more fully
heveinafter set forth and then pointed out in
the cla'ms.

_ Reference is to be had to the accompany-
‘,n%d:awfngs, fo m'ng pa:t heveof, wherein—

‘gu-e 1 s a d ag ammat'c v.ew of a tele-
phone and call ng system embody ng my in-
vent'on, the local ¢ rcuits for the telephones
be'ng om:tted for the sake of clearness. Fig.

2 js an enlarged sect’onal view of part of the
circult-chan% ng device at the central office.
Fig. 3 s a deta’l face view of part thereof.
Fig. 4 is a plan view, enlarged, of the im-
proved ¢icu t-chang'ng dev ces at central;
and Flg. 5 s a sect’on on the line 5 5 in Fig. 4.

In the accompanying drawings, in which
similar letters and nume.als of reference indi-
cate corresponding paits in the several views,
1, 2, and 3ind‘cate conductors or wires form-
ing the circuits for a party-line which leads
fyom a central office Aand on which party-line
are a plurality of stations, as B C, having ap-
propriate telephone, calling, and circuit regu-
lating or changing devices. At central A the
line is shown provided with a suitable or
usual ‘‘drop’’ or annunciator 4 and a spring-
jack 5 to enable the operator theveat to con-
nect his telephone 6 by means of a plug 7
with line 1 in well-known manner. The jack
5 also serves to enable the operator at central
to connect one subscriber’s line with another
{(not shown) in well-known mannej. At cen-
tral A the line 1 connects with a contact 1*,
and 2% is a contact for electrical connection
with line 2, the contacts 1* 2* being adapted
to be electiically connected for certain pur-
poses here nafter explained. At central A
are located an electi ¢ generator or magneto
8 and a normally open push-button or switch
9, which connects with ground 10 and with a
conductor 11 that leads to line 1. The con-
nection of conductor 11 with line 1 is between
the annunc ator or drop 4 and the outlying
stations B C, so that when generator 8 is op-
erated at central to call a station on the cor-
responding circuit the annunciator 4 con-
nected with said circuit will not be operated.

At each station B C, &c., on the party-line
circuit swtable telephone instruments (in-
dicated generally by the letter D) are located
and properly connected with the line 1. I
have shown the line 1 as normally closed
through a contact lever or hook 12 when the
receiver D’ is hung upon it, the circuit
through line 1 in each station being arranged
to be broken and reéstablished In several
ways for purposes to be explained. The
normal arrangement of the circuit through
line 1 in each station is shown as follows:
Line 1 between cétitral and the various sta-
tions is divided or made in sections, each di-
vision or section leading to a contact 13, that
is noymally engaged by a switch or contact
14, wh'ch is connected by a conductor 15 and
a contact 16 with hook 12 when the receiver
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D’ is hung upon the latter. Thus when
switch 14 is moved from contact 13 the cir-
cuit just described wll be broken. The ve-
ceiver D’ is connected with I'ne 1 by a con-
ductor 17 and by a conductor 18 w'th a con-
tact 19, that is normally out of engagement
with hook o lever 12, but adapted to be en-
faged theieby when the rece ver s removed
rom the hook fo.- telephon’c purposes.

Line 1 is ut'1 zed for enabl ng a subsci'be.-
or attendant at stat’ons B C, &ec., to call cen-
tral as follows: In each station a conductor
20 is connected with line 1 and leads through
a signaling instrument 21 to an electric gen-
erator or magneto 22, from which a condue-
tor 23 leads through a normally open push-
button or contacts 24 to ground 25. "Now
if a subscriber at station B desires to call cen-
tral he first closes the circuit at 24 and oper-
ates his generator 22. His calling - circuit
will then be established as follows: from

ground 25 through 24, 23, 22, 21, and 20 to.

line 1, thence through the annunciator 4 and
jack 5 (at central) to contact 1®, and thence
to contact 2* through a contact E, which at
this time connects 12 and 2%, (as will be ex-
plained hereinafter,) thence through a wire
2P, switch 2¢, contact 29, and wire 2° to
ground 26. If a subscriber at station C de-
sires to call central, s calling-circuit will be
as follows: from 25 through 24, 23, 22, 21,
and 20 to line 1 in his station, thence along
line 1 to hook 12 at station B, thence through
16, 15, 14, and 13 to line 1 at B, and thence
along line 1 to ground 26 at central, as before
explained. So also with any stations on the
circuit beyond C the cireuit through each in-
termediate station will be through its respec-
tive parts 12, 16, 15, 14, and 13. The I'ne 1
not only serves as a calling-circu’t from the
subscribers to central, but also as a part of a
closed metallic telephoning-cireu’t, as will be

-explained hereinafter.

The complete calling-circuit from central
to each of the stations on a party-line is as

. follows: from ground 10 through parts 9, 8,
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and 11 to line 1, thence (at the first station
next to central, as B,) through conductor 20
and instrument 21 to a conductor 27, which
leads from 20 or 21, and thence to ground 28
at said station; but the circuit through 27 to
ground 28 is normally broken and must be
closed by the operator at central before the
corresponding calling instrument 21 can be
operated, as hereinafter explained. The cir-
cuit through 27 to ground 28 is made and
broken as follows: Conductor 27 leads to a
movable contact 29, (operated as hereinafter
explained,) which is adapted to engage a con-
tact 30, that connects by a conductor 31
with ground 28, so that the complete closed
circuit from 20 and 21 to ground 28 is through
27, 29, 30, and 31. When central is to call
any station beyond B, as C, the calling-cir-
cutt will be from 10, through 9, 8, and 11 to

A
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line 1, thence to wire 20 at B and through 13,
14, 15, 16, and 12 to line 1, thence to 20 at C
and through 21, 27, 29, 30, (after 29 and 30
have been brought together,) and 31 to
ground 28. Thus it will be seen that when
an operator at a station, as C, calls central
the signaling instruments 21 in the other sta-
tion or stations will not be operated.

To enable central to procuce a call only in
the station desired, the circuit through 27 to
ground 28 in the station must be closed and
held closed at 29 30 while a call is being sent,
and the corresponding circuits through 27 to
ground 28 in the other stations on the party-
line must be kept broken at that time fo pre-
vent a call from being produced thereat.
The arrangements I have shown for this pur-
pose are as follows: In each station the line 3
1s normally broken, or, in other words, is di-
vided into sections, which lead from one sta-
tion to another and are capable of being
joined together in each station. Each sec-
tion of line 3 is normally grounded in one sta-
tion and normally open in the station from
which it leads, or, in other words, the first
section of line 3 leads from central normally
to ground in the first outlying station, as B.
The next section leads from B to normal
ground at the next station, and so on for as
many stations as arc on a circuit. For this
purpose I have shown each section of line 3
in each station as leading to a contact 32,
that is in normal engagement with a mov-
able contact 33, that leads to ground, as by a
wire 34, connecting with wire 31 and thence
to ground 28. At central the corresponding
section of line 3 leads to a circuit-controlling
device—such as a switchboard, key, or push-
button; but at the stations the corresponding
section of line 3 leads from a movable con-
tact 35 to ground at the next station. The
contacts 33 35 are shown connected together,
so as to movesimultaneously; but they are in-
sulated from each other, as by insulation 352.

In each station on the corresponding sec-
tion of line 3 is located a magnet 36, whose
armature 37 is arranged to operate contact
29 to close the circuit through 27 to ground
28, contact 29 being insulated from arma-
ture 37, as by insulation 29°. FEach arma-
ture 37 is connected by a conductor 38 with
the corresponding section of line 3, and the
same section of line 3 beyond magnet 36 is
connected with a contact 39, as by a spur-
wire 40. Armature 37 (or a contact carried
thereby and connected with wire 38) is nor-
mally In connection with a contact 41, that
connects by aconductor 42 with a contact 43,
normally out of engagement with contact 35,
hut adapted to be engaged therehyv.
tacts 33 and 35 are adapted to be moved
through the medium of armature 37 to break
circuit at 32 33 and to electrically connect
two sections of line 3 at 35 43, the circuit
thus being from one section of line 3 through
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38 37, 41,42, 43, and 35 to the next section
of line 3. T have shown contact 29 as adapt-
ed to engage an arm 44, connected with con-
tact 33, (parts 33 44 being pivotally supported
and adapted to remain in any position set,)
so that when armature 37 is attracted by
magnet 36 the contacts 33 35 will be moved
to break circuit at 32 33 and to make eirenit
at 35 43, respectively.

With the arrangement above described if|

central desires to call the first station on a
f)a,rty-}ine, as B, he first sends current over
ine 3 (by means hereinafter set forth)
which fraverses the first section of line 3,
through magnet 36 to ground 28, as before ex-
plained, whereupon magnet 36 attracts ar-
mature 37. Thereupon contact 29 engages
contact 39 and also engages contact 30, thus
establishing the calling-circuit through 27,
29, 30, and 31 to ground 28 for calling in-
strument 21, (all at station B,) while at the
same time arm 44 moves contacts 33 and 35
to break circuit at 32 33 and establish cireunit
at 35 43.  Of course the disengagement of
contacts 32 33 breaks the normal ground of
the section of line 3; but a temporary ground
is established from 3 through 40, 39, 29, 30,
and 31 to ground 28, keeping magnet 36 en-
ergized to hold contact at 39 29 30. The op-
erator thereupon sends a call to station B
over the circuit so selected from ground 10
through 9, 8, 11, and 1 to conductor 20 at B,
thence through 21, 27, 29, 30, and 31 to
ground 28, {all at B.) By next discontinuing
the circuit through 3 and 36 to ground 28 the
armature 37 is restored to its normal position
by its spring 372, thus breaking the circuits at
30 and 39; but the circuit through 43 35 still
remains closed. (The manner of restoring
the contact 35 to its normal position will be
explained hereinafter.) Should the operator
at central have desired to call station C in-
stead of B, he would have sent an impulse
over line 3 to B, as just explained, to cause
armature 37 to bring contacts 43 35 together.
Then he would break the current thus sent to
cut the ground 28 from the circuits through
36 27, &c., to cut out the bell at that station
and restore armature 37 to its normal po-
sition, and the next impulse he would send
would pass along line 3 to 38 at B, thence
througl?S?, 41, 42, 43, and 35 to the section
of line 3 leading from B to C, thence at C
through magnet 36 to 32, 33, 34, and 31 to
ground 28 at C. Magnet 36 at C will now
cause armature 37 to close the temporary
ground-circuit at 29 39 and the bell-circuit
at 29 30 and to break circuit at 32 33 and es-
tablish circuit at 35 43 to thé next station.
beyond, (if there be one,) whereby the bell at
C1s brought into circuit and so held until op-
erated by current sent from central over line
1, as before explained. Thus it will be seen

that for each impulse sent by central over
line 3, &c., the calling-circuit through 27 will

be closed and the sections of the line 3 con-
nected in a station and that the closing and
breaking of these calling-circuits in the sta-
tions are successive until the circuit of the
desired bell is reached. Thereby only the
bell or signaling instrument in the station de-
sired will be in circuit at one time, as it is not
possible to have circuits in two stations
through 27 closed at one time. Any suitable
means may be provided for sending the de-
sired impulses over line 3; but [ haveshown a
special arrangement for performing this and
other functions which will be described here-
inafter. ' )

It now remains to be explained how the
contacts 33 and 35 are restored to their nor-
mal positions, how a closed metallic circuit
is established for the telephones, and the
means | have shown for enabling the oper-
ator at central to perform all the operations
required.

At the central station A the line 2 is con-
nected with a contact 2f, that is adapted to
be engaged by switch 2°, and in each station
the Line 2 is divided or arranged in normally
connected sections—that is to say, the lineis
provided with a movable contact 45, con-
nected to one part, and a stationary contact
46, connected to the other part, which con-
tacts are normally engaged but adapted to be
disengaged. Contact 45 is shown mechan-
ically connected with the corresponding con-
tact 35, but insulated therefrom, asby insula-
tion 452, and arranged to be moved there-
with, or, in other words, contacts 33, 35, and
45 are so connected as to move together.
Each contact 45 is shown in the nature of an
armaturs, (or it may have an armature con-
nected with it,) adapted to be attracted by a
magnet 47 in each station, and each magnet
47 is connected with a conductor 48, that
leads from the part of line 2 that is between

-the correspondng contact 45 and the station

next on the line nearest central, and each
conductor 48 leads to a contact 49, that is
adapted to be engaged by the corresponding
contact 33 when the latter is actuated
through the medium of magnet 36. Tt will
thus be seen that when contacts 45 and 46 in
any stat'on are not in circuit contacts 49 and
33 are in circuit and the corresponding part
of Ine 2 next toward central will be grounded
from 2, through 48, magnet 47, wire 49, 33,
34, and 31 to ground 28. Now if the oper-
ator at central has called a station, say B, so
that contacts 33, 35, and 45 have been left
out of their normal positions, he can restore
said contacts to the:r normal positions by
sending current along line 2, whereupon 1t
will pass from 2, through 48, 47, 49, 33, 34,
and 31, to ground 28, thus energiz.ng magnet
47 and eausing it to return contacts 33, 35,
and 45 to their normal positions at B. If
contacts 33, 35, and 45 in more than one sta-
tion have been operated by central in calling
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a station, said contacts in the first station on

the line from central will be first restored, as
above stated, and thus the line 2 in that sta-
tion will be connected into a through-line by
the corresponding contacts 45 46, and a pro-
longed impulse on line 2 will cause a like op-
eration in the next station, as C, and so on
through any station in which contacts 33 35
45 have been operated by central in selecting
the signaling instrument in a desired stat.on.
Any suitable means may be provided at cen-
tral for sending current over line 2. I have
shown a wire 50 at central leading from line 2
to a contact 51, which is to be connected w.th
a_ battery and ground, as hereinafter ex-
plained. = At the last station on a circu't or
party-line the lines 1 and 2 are connected to-
gether; but a metallic circuit through them is
normally broken atswitch 2°and contact 2t at
central. When two subscribers are to com-
municate telephonically, the operator at cen-
tral turns switch 2° to contact 2! to join lines
1 and 2 electrically and restores the annun-
ciator or drop 4 to its normal position, and as
contact or spring I normally engages con-
tacts 1* 22, Fig. 5, a metallic circuit for two
telephones is thus established at central, it
being of course required that the two sub-
scribers remove their receivers D’ from the
hooks 12 to allow the latter to engage con-
tacts 19 to include the telephones in the
closed metallic circuit. This closed metall'c
circuit may be traced as follows: from con-
tact 1% at central through line 1, including
jack 5 and annunciator 4, to 17 at the first sta-
tion, B, thence through receiver D’ and 18,
19, 12, and line 1 to wire 17 at the next sta-
tion, C, thence through receiver I’ and 18,
19, and 12, back to line 1; (but if there are
other stations on the circuit between or be-
yond the calling and the called stations the
circuit in those stations will be from line 1
through 20, 13, 14, 15, 16, and 12 to Line 1.)
The circuit leads from line 1 to line 2, thence

through contacts 46 and 45 in the various

stations to contact 2! at central, thence
through 2¢, 2°, 22 and E to 1* again.

Means to inform the operator at central
that the subscribers have finished talking are
arranged asfollows: 232 isa contact connect-
ed with conductor 23, as by a wire 23%, which
contact is adapted to be engaged by switch
or contact 14.  Now while the telephones are
in the closed metallic circuit described a sub-
scriber desiring to ‘‘ring off”” hangs up hisre-
ceiver I’ and causes contact 14 to engage
contact 23%, thus breaking connection at con-
tacts 13 14 and establishing a circuit from 1,
through 12, 16, 15, 14, 237, 23, 23 22 21,
and 20 back to line 1.  He now operates gen-
erator 22, which causes current to traverse
the closed metallic circuit described, causing
annunciator 4 to operate, thus notifying the
operator at central to disconnect the ﬁnes.
The operator at central moves switch 2° from

816,182

contact 27 back to 29, its normal position. If
a subscriber on a party-line desires to com-
mun'cate with a subscriber on another line,
the operator at central will connect said lines
through their spring-jacks 5 in well-known
manner, thus connecting line 1 of one sub-
scriber with line 1 of the other and likewise
connecting line 2 of one subscriber with line 2
of the other, and as the closed metallic c.r-
cuit thus formed between the two lines will
be obvious it need not be further deta.led
here.

It is of course desirable to give the operator
at central as little work to {c:lo as poss.ble in
answering a call and in call.ng a subser.ber and
connecting him with the subscriber he de-
swres.  The devices I have provided for these
purposes are as follows: The contact or
spring E in its normal or ‘‘home” position
rests upon contacts 1* 2* to connect them
electrically, (see Fig. 4,) and sa'd contact E
is carried by and in electrical connection with
an arm 52, that is carried by a shaft 53, so
that said contact and arm can be moved
around in a c.reular direction. The shaft 53
1s preferably journaled in the front and back
plates 54 55, respect_vely, of a su.table box or
cas.ng, beng shown connected therew.th by
serews 53* 53°, and it may be insulated from
said plates, or either said shaft or said plates
may be made of insulating material.” The
shaft 53 carries a handle 56, by which it may
be rotated, (see Fig. 2,) and the plate 54 is
prov.ded w.th a circular row of apertures 57,
F.g. 3, to rece.ve a plug or pin 58, which is of
suffic.ent length to pass through plate 54, as
shown in Fig. 2. The arm 52 carries a con-
tact 59, which is thus electrically connected
with contact E; but it is evident that con-
tacts 59 and E could be in one plece, if pre-
ferred. The arm 52 also carries a movable
contact 60, which is adapted to move in a
plane parallel with the movement of sa'd
arm. The contact 60 is normally out of en-
gagement with contact 59, but is adapted to
engage the latter when properly moved. The
plug or p'n 58 is adapted to intercept the
movement of contact 60 when the latter is
carr.ed around by arm 52 and to thus cause
contact 60 to engage contact 59 and also arrest
the movement of arm 52 at the proper place,
Fig. 2, and a stop 60 is prov,ded at the home
pont to beengaged by contact 60 when arm
52 isreturned to home to move 60 out of en-
gagement with 59. Contact 60 is insulated
from arm 52, being shown mounted on insula-
t.on 522 carried thereby, Fig. 5, and is elec-
trically connected with a contact 61, also car-
r.ed by and insulated from the arm 52. The

contact 61 is adapted to engage a contact 62,

carr.ed by plate 55, when the arm 52 is swung
around; but the contact 62 s so arranged that
when arm 52 is at the home po.nt contact 61
will be out of engagement therew.th, Fig. 4.
Contact 62 is shown in the form of an arc of a
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circle. The contact 62 is connected by a
conductor 63 through a battery 64 to ground
65. Contact or spring E is adapted to en-
gage the contact 51, that connects the line 2,
which contact 51 is shown carrled by plate
55. The line 3 at central connects w.th a se-
ries of contacts 66 66¢, that are connected to-
gether, as by w.res 67, and carried by plate
55, being so arranged as to be engaged succes-
sively by contact E when arm 52 is carried
around. The arrangement is such that con-
tact E will make and break circuit w.th the
contacts 66 66°, and said contacts correspend
w th the different stat’ons on lLne 3, and
these contacts furthermore correspond with
the apertures 57 in plate 55. The creut
through 1 ne 3 and contacts 66 66° is estab-
lished from ground 65, through battery 64,
wire 63, and contact 62, thence to contacts 61
and 690, thence to contact 59, (when plug 58
has caused 60 to éngage 59,) thence tﬁ'xrough
arm 52, contact E, contacts 66 and 66* to
Ine 3. To select a des red s'gnal.ng instru-
ment, the operator at central-places plug 58
in the aperture 57 corresponding to the de-
sired instrument and turns handle 56 to the
_r'ghtin the draw.ngs until contact 60 engages
plug 58, wh'ch moves said contact into en-
gagement with contact 59, thus closing cir-
cu t to ground 65.  Handle 56 is next moved
toward home, and as contact K passes over
contacts 66 66 the requred number of ‘m-
pulses will be sent over line 3; but contact E
rema:ns on 66 unt.1 the call is sent. After a
call has been sent from central to the selected
s.gnal ng instrument the contact ¥ is re-
turned to the home po.nt at 1* 2%, and in
passing over contact 51 a prolonged impulse
1s sent over lne 2, act'ng success,vely on
‘magnets 47 to restore that I ne and the parts
operated thereby to the r normal cond.t ons.
'\f$hen ‘contact 60 reaches the home po'nt, it
engages stops 60 and is moved out of en-
gagement w.th contact 59, thus prevent.ng
any normal crcu.t from beng formed to
ground at 65. It w.ll be seen that when con-
tact Il is away from contact 1® no call can be
received at central over Line 1, as contacts 1*

© 28 are then d sconnected.

5%
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From the foregoing description it will be
apparent that by means of the circuit chang-
ing or closing devices set forth the operator
at central by merely moving handle 56 to
and fro can break the normal calling-circuit
over line 1, can establish a calling-circuit
from central to the station desired, and can
then restore the calling-circuits in the vari-
ous stations, all without giving a call in any
station on the party-line %ut the one desired.
Of course the devices shown can be modified
or other circuit-controlling means substi-
tuted, if desired.

The complete operation of calling and tele-
phoning with all the devices before described
may be summarized as follows: Suppose,

first, that a subseriber at station C desires to

telephone to station B, (contact E at central
being normally on contacts 1* 2%) he first

closes his calling-circuit at 24 and operates
his generator 22, whereupon current will flow
from ground 25 over line 1, through annunci-
ator 4, to ground 28, as before traced. He
then removes his receiver D’ from its hook 12
(whose spring causes it to engage contact 19)
and the operator at central places plug 7 in
jack 5, turns switch 2¢ to contact 2f (thus
completing the closed metallic circuit through
the telephones at C and central, as before
traced) and inquires what is wanted. When
the subseriber tells him the number of the sta-
tion wanted—say B—the operator at central
then places plug 58 in the aperture 57 in plate
54, corresponding to the station desired, and
turns handle 56 to the right (thus breaking

‘the subscriber’s calling-circuit at 1*) unti

contact 60 engages plug 58, which arrests the
movement of said handle and also causes
contact 60 to move into engagement with
contact 59, and as contact E thus comes to
rest on contact 66 the battery 64 is put in cir-
cuit with the line 3.  (As station B is the first
station on the line from central, contact E
will of course stop on contact 66.) Current
will now flow from ground 65 and battery 64
through 63, contact 62, thence through 61,
60,50, 52, and contact E to contact 66, thence
over line 3, through magnet 36 at station B, to
ground 28. Magnet 36 (at B) now becomes
energized and attracts armature 37, which
immediately closes the temporary ground-
cireuit at 30 39 29, likewise closing the call-
ing-circuit through 27 at 29 30 and also
breaking ¢ircuit at 32 33 and at 45 46 and es-
tablishing circuit at 35 43 and at 33 49. Con-
tacts E and 66 are now left in engagement to
hold the various cireuits in the conditions

-specified, and the operator at central next

closes his circuit for generator 8at 9 and sends
current from reum% 10 to line 1 and wire 20
and thence through calling instrument 21
and through 27 to ground 28 at B, as before
set forth. The operator at central next re-
turns the handle 56 to home, during which
movement contact E leaves contact 66, thus
cutting off the current from magnet 36,
whereupon armature 37 at B is released,
which under the influence of its spring moves
back and breaks the circuits at 29, 39, and 30,
and when contact E engages contact 51 cur-
rent flows from ground 65 and battery 64, as
before described, to line 2, thence through
wire 48, (at B,) through magnet 47, contact
49, 33,34, and 31, to ground 28. Magnet 47
(at B) now attracts armature 45, thus closing
the line 2 at 45 46, breaking circuit at 43 35
and at 40 33 and restoring circuit at 32 33.
The various circuits at B will now all be nor-
mal, and when contact E reaches contacts 1*
28 coming to rest thereon, contact 60 strikes
60* and is disengaged from contact 59. The
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operator at central next moves switch 2¢ to
contact 2f.  The called subscriber (at B)
next removes his receiver from the hook 12,
which latter then engages contact 19, and
thus completes the closed metallic cireuit
through the two communicating telephones.
When the subscribers ring off, as before ex-
plained, the operator at central turns the cor-
responding switch 2¢ back to its normal point
on contact 2¢, thus breaking the closed metal-
lic telephoning-circuit and reéstablishing the
subscriber’s ealling-circuit to ground at 26.
If the subscriber at station B had desired to
call station C, (instead of C calling B,) he would
have called central over line 1 to ground 26,
as before explained; but then when the on.
erator at central started to call station C he
would have carried contact E beyond con-
tact 66 and around to the contact correspond-
ing to station C, as 662, whereupon plug 58
would then cause contact 60 to engage 59.
Current flows to ground 28 at station B wher
E engages 66, changing the various circuits,
as before explained, and when contact E
leaves contact 66* armature 37 at B moves
back, thus breaking the ground-circuit to 28,
but leaving the circuit hetween stations B
and C through line 3 closed at 37 41 and 43 35
over line 3 and broken at 45 46 over line 2.
When contact E engages contact 66, current
will flow again along line 3, through 38 37 41
42 43 35 at B, through magnet 36 to ground
28 at C, and change the circuits there, as
before described with reference to the op-
eration at station B. Current now being
kept on line 3 holds the circuit through 27
to ground 28 closed at (!, so a call can be
sent from central to C, as before explained,
over line 1. When contact E is next moved
to contact 51, prolonged current will flow
over line 2 through 48 to ground 28 at B and
cause magnet 47 to close the circuit at 45 46,
whereupon the current will flow to ground 28
at C, and magnet 47 at C will cause contacts
45 46 to completely restore the line 2, the
other changes in the circuits at B and ( in-
fluenced over line 2 likewise taking place. If
there were more than two stations on a cir-
cuit, corresponding actions would take place
in the various stations between central and
the called station, being regulated by the
number of impulses sent from central over
line 3 by the number of contacts 66 and 66*
which contact E passes over. It will be ap-
parent that any desired number of stations
can be lo¢ated on a party-line and that only
the station desired Will} be called, as only
one calling-circuit from central through 27 to
ground 28 can be established at one time
and that when a subscriber calls central no
call 1s given in any subscriber’s station. If
a subscriber on a partv-line or circuit, desires
to telephone to a subscriber on another simi-
lar party-line or on another ordinary metallic
telephone - circuit leading to central, it is
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merely necessary for the operator at central
to connect the lines or circuits through their
jacks 5 in well-known manner and call the
station,

It will be understood that a subscriber at-
tempting to call over the lines while the line
is in use will be unable to obtain a circuit for
his generator and bell, and as hisbelldoesnot
operate he will know that the line is in use.

I do not limit my invention to the precise
details of construction shown and described,
as they may be varied without departing
from the spirit thereof,

Having now described my mvention, what
I claim is—

1. A telephone system comprising a cen-
tral office and a party-line leading therefrom
having a plurality of conductors, telephone
and signaling instruments for connection
with one conductor, and electrically %per-
ating devices adapted to operate one at a
time and successively for selecting and plac-
ing in circuit the signaling instrument de-
sired and for restoring the circuits to their
normal conditions, means at central for
sending the appropriate impulses over the
conductors to select and operate the signal-
ing instrument desired andp for restoring the
circuits, means at central for joining two of
said conductors in a closed metallic circuit
through the telephone instruments, and
means corresponding with each telephone
for signaling to central over such closed me-
tallic circuit to notify central to disconnect
the circuits.

2. A signaling system comprising a central
office amf canductors leading therefrom to a
plurality of stations, connected in one of
which conductors in each station are select-
ing devices to enable an operator at central
to select any desired station, signaling de-
vices at each station connected with another
of said conductors, and restoring devices at
each station connected to another conductor
to restore the selecting devices to their nor-
mal conditions.

3. A telephone system comprising a cen-
tral office, a party-line leading therefrom and
having a conductor, a plurality of telephone
and signaling instruments for conmection
with one conductor, and means to enable g
subscriber to call central, a conductor hav-
ing electrically-operating devices to be op-
erated by current sent from the central of-
fice to select and place in circuit the desired
signaling instrument, and a conductor hav-
ing electrically-operating devices to restore
the selecting and signaling instrument cir-
cults to their normal conditions by current
thrown on the circuit at the central office.

4. A telephone system com rising a cen-
tral office and a party-line leading therefrom
having main conductors to one of whichare to
be connected telephone instruments and sig-
naling instruments on a normally open line,
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and call-producing instruments also con-
nected Wifgl said conductor to signal to cen-
tral, another of said conductors aving elec-
trically-operating devices to seiect and close

the circuit of the desired signaling instru-

ment by current sent from central, and an-
other of said conductors having electrically-
operating devices for each of said signaling
instruments adapted to restore the selecting
devices and the signaling-instrument circuits
to their normal conditions by current sent
from central. .

5. A signaling system comprising a central
office, and a party - line leading therefrom
having main conductors to one of which are
connected signaling instruments and means
for each signaling instrument for producing
a call at central, another of said conductors
being divided into sections, each section cor-
responding to one of the signaling instru-
ments and having electrically-operating de-
vices to select the desired signaling instru-
ment and to connect two of said sections to-
gether to form a through-line all by current
sent over the line from central, and another
conductor having electrically-operating de-
yvices connected with it corresponding to each
signaling instrument to restore the corre-
sponding selecting instruments to their nor-
mal conditions by current sent over the cir-
cuit from central.

6. A telephone system comprising a central
office and a party-line leading therefrom hav-
ing a_plurahty of conductors, telephone and
signaling instruments for connection with
one conﬁuctof, and means for each telephone
to send a call to central, and means at central
to operate said signaling instruments, said
signaling instruments being located on a nor-
mally open line, electrically - operating de-
vices connected with another of said conduc-
tors for selecting and closing the line of the
desired signaling instrument and for holding

it closed by current sent from central while a |-

signal is produced, and means connected
with another of said conductors for restoring
the selecting devices and the line of the se-
lected signaling instrument to their normal
conditions. ,

7. A telephone system comprising & central
office and a party-line leading therefrom hav-
ing a plurality. of conductors, telephone and
signaling instruments for connection with
one conductor, and means for each telephone
instrument to send a call to central, and
means at central to operate said signaling in-
struments, said signaling instruments being
located on a normally open line, electrically-
operating devices connected with another of
said conductors for selecting and closing the
line of the desired signaling instrument and
for holding it closed by current sent from cen-
tral while a signal is produced, means con-
nected with another of said conductors for
restoring said selecting devices and the line

7

of the selected signaling instrument to their
normal conditions, and means at the central
office for joining two of said conductors ina
cosed metallic circuit through the telephone
instruments. .

8. A telephone system comprising a central
office and a party-line leading therefrom hav-
ing a plurality of conductors, telephone and
signaling instruments for connection with
one ccn%uctor and means for each signalin
instrument to send a call to central, an
means at central to operate said signaling in-
struments, said signaling instruments being
located on a normally open line, electrically-
operating devices connected with another of
said conductors for selecting and closing the
line of the desired signaling instrument and
for holding it closed by current sent from cen-
tral while asignal is produced, means connect-
ed with another of said conduectors for restor-
ing said selecting devices and the line of the
Seigected signaling instrument to their normal
conditions, means at the central office for
joining two of said conductors in a closed me-
tallic circuit through the telephone instru-
ments, and means eorresponding to each tele-
phone for sending a signal to central over a
closed metallic circuit to indicate that the
closed metallic ¢ireuit should be broken.

9. A telephone system comprising
ductor, telephone instruments normally out

' of circuit therewith and means for including

them in said circuit, a signaling instrument
for each telephone normally out of circuit,
another conductor having electrically-oper-
ating devices arranged to select the signaling
instrument desired and to connect it in cir-
cuit with the first-mentioned conductor, and
another conductor having electrically-oper-
ating devices to restore the signaling-instru-
ment line and the first-mentioned electric-
ally-operating devices to their normal condi-
tions.

10. A telephone system comprising & con-
duetor, telephone instraments normally out
of circuit therewith and means for including
them in the circuit, a signaling instrument
for each telephone normally out of eircuit,
another conductor having electrically-oper-
ating devices arranged to select the signaling
instrument desired and to connect it in eir-
cuit with the first-mentioned conductor, an-
other conductor and electrically - operating
devices to be operated thereby to restore the
signaling - instrument circuit and the first-
mentioned electrically-operating devices to
their normal conditions, and means for join-
ing the first and last mentioned conductors
together in a closed metallic circuit for the
tei’ephones,

11. A telephone system comprising & con-
ductor having telephone instruments nor-
mally disconnected therefrom, means to con-
nect them therewith, a signaling instrument
for each telephone, means for operating the
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same, another conductor connected with the
first - mentioned conductor at one part and
normally disconnected therefrom at another
part, means for joining said ¢onductors in a
closed metallic cireuit, means corresponding
to each telephone for breaking the first-men-
tioned conductor and connecting it through
the devices that operate the corresponding
signaling instrument, and a circuit having
electrically - operating devices for selecting
the signaling instrument desired.

12. A telephone system comprising a main
line including hooks or contacts 12, and
switches or contacts 14, telephone instru-
ments located on branch lines connected
with said main line adapted to be electrically
connected therewith by said hooks or con-
tacts 12, signaling instruments for each tele-
phone connected withsaid main line, current-
producing devices connected with said sig-
naling instruments and a contact connected
with said current-producing devices to be
engaged by the contact 14, another line
adapted to be connected in a closed metallic
circuit with the first-mentioned line, an indi-
cating instrument to be operated by current
on sald closed metallic circuit, and another
line having electrically-operating devices to
select the signaling instrument desired and
connect it with the first-mentioned line in
condition to be operated by current sent
thereover.

13, An electrical circuit comprising a main
line including contacts 13, 14, 16, and 12,
branch lines extending from said conductor
including telephone instruments and ecach
having a contact to be engaged by the corre-
sponding contact 12, normally apen branch
lines corresponding to each telephone instru-
ment extending from said main line and each
having a signaling instrument, current-pro-
ducing devices connected with each of said
branch lines and having a contact to be en-
gaged by the contact 14, another line to be
joined with said main line to form a closed
metallic circuit, and a line having electrically-
operating devices to select and close the
branch line of the signaling instrument de-
sired,

14. An electrical circuit comprising a main
line including contacts 13, 14, 16, and 12,
branch lines extending from said main line
including telephone instruments and each
having a contact to be engaged by the corre-
sponding contact 12, normally open branch
lines for each telephone instrument extend-
ing from said main line and each having a
signaling instrument, current- roducing de-
vices connected with each of said branch
lines and having a contact to be engaged by
the contact 14, another line to be joined with
said main line to form a closed metallic cir-
cuit, a line having etectrivally-operating de-
vices to select and close the branch line of the
signaling instrument desired, and electrically-
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operating devices connected with the second
mentioned line to restore said selecting de
vices and the branch lines to their normal
conditions,

15. A circuit divided intonormally ground-
ed sections, electrically-operating devices for
breaking said grounds and joining two sec-
tions together, another normally closed cir-
cuit having contacts to break it into sections,
and electrically-operating devices connected
in normally open circuits extending from the
sections of the second-mentioned circuit to
restore the sections of said circuit to their
normal condition, the first-mentioned elec-
trically-operating devices being arranged to
close the circuits for the electrically-operat-
ing devices of the second-mentioned circuit.

16. An electrical circuit divided into nor-
mally grounded sections, electrically-operat-
ing devices connected with each section to
break the ground of said section and to join
two sections together, contacts to form a
temporary ground for said sections, another
normally closed circuit having contacts to
break it into sections, branch lines extending
from the sections of said circuit and each hav.
ing & contact to be engaged by a contact of
sald electrically-operating devices to establish
a ground for the section of the second-men-
tioned circuit, and electrically-o erating de-
vices connected with said brancE line to re-
store the first-mentioned electrically-operat-
ing devices and to join the sections of the
second-mentioned circuit.

17. A telephone system comprising a con-
ductor, telephone instruments, and normally
open branch lines connected with said con-
ductor for each telephone, a signaling instru-
ment connected with each branch Iine, con-
tacts in each branch line to make and break
the same, another circuit divided into nor-
mally grounded sections, electrically-operat-
ing devices to break the grounds of said sec-
tions and join two sections together and to
operate the contacts of the signaling-instru-
ment branch lines to make and break said
lines, and means for restoring said circuits to
their normal conditions,

18. A telephone system comprising & con-
ductor, telephorne instruments, and normally
open branch lines connected with said coi-
ductor for each telephone, a signaling instru-
ment connected with each branch liv.e, con-
tacts in each branch line to make and break
the same, another circuit divided into nor-
mally grounded sections, electrically-operat-
ing devices to break the grounds of said sec-
tions and join two sections together and to
operate the contacts of the siznaling-instru-
ment branch lines to make and break said
lines, and another circuit having electrically-
operating devices to restore said circuits to
their normal conditions.

19. A telephone system comprising a cen-
tral office, a conductor leading therefrom,

70

75

8o

85

90

95

100

10y

110

1

120

125

130



IO

]

20

25

30

35

40

45

816,182 , o

.

telephone and signaling instruments there- | with said conductor and the other being con-

for, means for operating the latter, and an
indicating instrument at central on said con-
ductor, contacts and conductors connecting
said conductor with ground and adapted to
break the circuit of said conductor, another
conductor connected with the first-men-
tioned conductor and leading to central, con-
tacts to connect said conductors at central in
a closed metallic circuit, another conductor
having electrically-operating devices to se-
lect the desired signaling instrument, the sec-
ond-mentioned conductor having electrically-
operating devices to restore said selecting de-
vices, and means at central for operating the
devices connected with the second and third
mentioned conductors,

20. A telephone system comprising a cen-
tral office and a f&rty—line,leadmg therefrom
having two conductors together at one part
and normally disconnected at central, tele-
phone and signaling instruments for one of
said conductors, and an indicating instru-
ment at central on said conductor, means for
operating said signaling instruments and the
indicating instrument, a pair of contacts one
of which is connected with said conductor
and the other being connected with ground
through a switch, a contact to connect said
two contacts, a contact connected with the
second-mentioned conductor to be engaged
by said switch to join said conductors in a
closed metallic circuit through the telephone
mstruments, another conductor having elec-
trically-operating devices to selest the de-
sired signaling instrument, and means at cen-
tral for operating said sclecting devices.

21. A telephone system comprising a cen-
tral office ang a party-line leading therefrom
and having two conductors conmected to-
gether at one part and normally disconnected
at central, telephone and signaling instru-
ments for one 0? said conductors, and an in-

dicating instrument at central on said con- |

ductor, means for operating said signaling in-
struments and the indicating instrument, a
pair of contacts one of which is connected

nected with ground through a switch, a con-
tact to connect said two contacts, a contact
connected with the second-mentioned con-
ductor to be engaged by said switch to join
said conductors in a closed metallic circuit
through the telephone instruments, another
circuit having electrically-operating devices
to select the desired signaling instrument,
electrically-operating devices connected with
the second-mentioned conductor for restor-
ing said selecting devices, and means at cen-
tral for operating said selecting and restoring
devices,

22. A ceniral station, a continuous me-
tallic line extending therefrom, a second me-
tallic line extending therefrom and broken at
a series of stations, a third line arranged to
complete the circuit from each station to the
central, and switch mechanism at each sta-
tion arranged to successively and automat-
ically break the third circuit connection from
each station to central and build up the
broken line through each station.

23. In combination, a central station,
three lines leading therefrom to a series of
substations, and electromagnetic selective
apparatus at each of said substations adapt-
ed to be connected in series with one of said
lines, and adapted to be connected in multi-
ple with either of the other two lines. :

24. In combination, a central station,
three lines leading therefrom to a series of
substations, clectromagnetic selective appa-
ratus at each of said substations adapted to
connect said selective apparatus in series
with one of said lines and to make or break a
multiple connection with each of the other
two lines when actuated by suitable electric
imFulses, and means for causing suitable im-
pulses to flow through said electromagnetic
selective apparatus.

CHARLES B. SMITH.

Witnesses:
A. R. Axaus,
T. I'. BOURNE
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