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SPECIFICATION forming part of Lettefs Patent No. 544,546, dated August 13, 1895,
' Application filed Apri1 17,1893, Serial No,470,588. (No model)

To all whom it may concern:

Be it known that I, JosepH J. O’CONNELL,
a citizen of the United States, residing at
Chicago, county of Cook, State of Illinois,

5 have invented certain new and useful Im-
provements in Apparatus for Telephone-Ex-
changes, of which I do declare the following to
be a full, clear, and exact deseription, refer-
ence being had to the accompanying draw-

ro ings, forming part of this specification.

In an application filed by mein the United
States Patent Office on the 17th day of April,
A. D. 1893, Serial No. 470,597, there is de-
seribed and elaimed signal apparatus for

t5 telephone-exchanges comprising a series of

visible signals whereby the telephone-oper-

- ator may determine at a glance when any de-
sired line is busy without the necessity of
making the usual test of the variouslines to

zo ascertain such fact, and in such applieation
also there is deseribed and claimed a series of
visible signals whereby the operator at the
calling office may be informed when the oper-
ator at the distant office has made the con-

25 uection called for. " Soalsoin the above-men-
tioned application there is described and
claimed a visible “disconnect ” signal adapted

to be controlled by passagé of current over

the line-wire, said current passing from a
3o source arranged normally out of the cireuit of
the trunk-line. Idonot wish,therefore, to be
understood as claiming in this specification
either of the above-mentioned features of the
invention, although they areshown in the ac-

35 companying drawings and described in the:

following specification.
Inmyabove-mentioned application the cur-
rent whereby the signals were controlled
passed between the calling and receiving of-
jo fices over the trunk-line. Insome cases it is
desirable that the trunk-line should not be
used for the signal-current, and one of the
features of my present invention consists of
a supplemental signal-wire extending be-
45 tween the exchanges and connected and ar-
ranged as hereinafter defined, and over which
the signal-current will be passed.
A further feature of my invention consists
in connecting to the trunk-line wire and to
50 the separate signal-wire a special style of

spring-jack in the section of the multiple
board at which the subseribers’ calls are an-
swered, whereby [ am enabled to employ in.
the remaining sections the ordinary “two-
line” spring-jacks of the multiple switch- £5
board.

A farther feature of this invention is the
employment of relays of differing resistances
for controlling the signal-circuits, as herein-
after defined.

The invention also consists in providing at
the receiving office a trunk-line signal (here-
inafter termed the “sentinel ” signal) where-
by the operator at such office wiil be in-
formed that the operator at the calling office 65
has been notified that the desired connection
between the subseribers’ telephones has been
made,. . . :

My present invention consists also in vari-
ous other improvements relating to the fea- 7o
tures above named, all of which are herein-
after described, illustrated in the accompany-
ing drawings, and particularly pointed out in

6o

‘the claims at the end of this specification.-

- Figure 1 is a diagrammatic view of a tele- 73
phone-exchange system embodying my in-
vention, the parts and connections being
shown in position assumed when the various
lines are idle or in their normal position.
Fig. 2 is a similar view showing the partsand 8o
connections in position assumed.when two
subscribers’ telephones are connected by

-means of a trunk-line. -

The calling office is shown as provided with
a subscriber’s multiple switchboard A, with 85 -
the various sections of which a single sub-
scriber’s line B is shown as connected, this
line B consisting of two wires 2 and 3 to form
a metallic circuit for the subscriber’s tele-
phone B’. The several sections ¢, o/, a% and go
a® of the switchboard A are of usual con-
steruction, the wires 2 and 3 of the subserib-
er’s'line B being connected, respectively, to
the contact-serews 4 and the spring-jack rings
5 of these sections. That section, however, g3
of the multiple switchboard at which all the

-calls of. the subscriber’s telephone B’ are an-

swered will be preferably provided. with
spring-jacks C of ihe construction shown.
It will be readily understood that when the oo’
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operator having charge of the section of the
multiple board comprising the spring-jacks
C does nothing but answer subscribers” calls,
the remaining sections a, a’, 0% and a® of the
multiple board may be located at a distance
more or less remoie. Each of these answer-
ingspring-jacks (the one for telephone B’ only
being shown) comprises a contact-plate ¢,
which by means of the wire 2%, and by means
of the springs and contact-screws of the
switehboard sections a o’ a? a3 are connected
with the wire 2, and comprises also a casing-
ring 6, which by means of a wire 3* and by
means of the casing-rings 5 of the secticns q,
a’, ¢? and a?, will- connect with the wire 3 of
the subscriber’s line B. The wire 3* will con-
nect also by a branch wire 3° with a calling
drop or annunciator, a return-wire 7 leading
from the releasing-coil D of the annunciator
to the contact spring or plate ¢ of the jack C.
This jack C is furnished also with the plate
¢', that is grounded by the wire 9, and with
the plate ¢ which connects by means of a
wire 10 with the restoring-coil D’ of the call-
ing drop .or annunciator, this coil D’ being
connected by a wire 11 with the battery 12,
from which a wire 13 leads to ground. The
calling drop or annunciator is of the type
commonly known as a “self-restoring drop,”
this drop having a retaining-hook d for the
shutter d’, this hook being pivoted, as at d?,
and baving its rear end arranged as an arma-
ture that will be shifted by the releasing-coil
D of the drop. The coil D’ will serve to re-
tarn the shutter d’ into engagement with the
hook d, in manner well understood in the art.

Assuming that the spring-jack is in its nor-
mal position, as shown in Fig. 1, at which time
no plag will be therein, it will be seen thatif
the subscriber at the telephone B’ rings cur-
rent will pass from the generator of the tele-
phone B’ over wire 2, and through the several
spring-jacks of the switchboard A, and by
the wire 2* and its branch 2° to the releasing-
coil D of the calling-drop, thereby attracting
the armature ? and causing the hook d to re-
lease the shutter d’. From the releasing-coil
D eurrent will pass by wires 3° and 3* through
the rings 5 of the switchboard-sections to the
wire 3, and by such wire to the telephone B'.
The operator at the calling office having
charge of the switchboard-section at which
{he calls of the telephone B’ are answered will
then insert the plug E into the spring-jack C,
and will at the same time retract the plunger
15 of the listening-key I to the position shown
in Fig. 2. When the plng E is thus inserted
inthejack C, it will be seen that current from
battery 12 can pass by wire 11 through we-
storing-coil D’ of the calling-drop, thence by
wire 10 to the plate ¢® of the jack C, thence
by contact-ring e of the plug E to the contact-
plate ¢’,and thence by wire 9 to ground, thus
energizing the coil D’ and causing it to re-
tract the shutter d’ into engagement with the
hook d of the calling-drop. It will also be
seen that when the plug E is in the jack C,

and the plunger 15 of the listening-key Fis
in the retracted position shown in Fig. 2, the
calling operator, by means of her transmitter
18 and head telephone 19, can communicate
with the subscriber at the telephone B’, the
cireuits at such time being as follows, viz:
From the telephone B’ by wire 2 to the con-
tact-screw 4 and springs 4°* of theswitehboard
A; thence by wire 2° to the contact-plate ¢
and tip ¢’ of the plug E, from which tip cur-
rent passes by the wire 20 to the projecting
arm 21 that connects to a contact-plate 22 of
the ringing-key G;thence by contact-point 23
and plate 24 to wire 25 and branch wire 25*
to the arm 26 of the contact-plate 27 of the
listening-key F; thence by the contact-point
28 of plate 29 to the wire 30 that leads to the
head telephone 19, from whieh current passes
by wire 31 to the plate 32 and contact-point
3310 the contact-plate 34; thence by the arm
34 and wires 35 and 36 to the contact-plate
37 and contact-point 38 of the ringing-key G;
thence by contact-plate 39 and its arm 40 and
the wire 41 to the sleeve ¢® of the plug E;
thence by casing-ring 6 and wire 8" to the
rings 5 of the switchboard A, and, finally, by
the wire 3 back to the telephone B’. Tt will
thus be seen that the operator at the calling-
office will be in communication with the tele-
phone B’ to receive the order. ,

The calling office is shown as provided with
a listening-key F, the ringing-key G, and the
ringing-key H,and as well, also, with the keys

K and L. The ringing-kKey F comprises an.

insulating-sleeve f, through which passes in
manner free to slidetheshank of the plunger
15, the head of this plunger being formed of
non-conducting material. Upon one side of
the sleeve f is mounted the contact-plates 34
and 44, and upon the opposite side of the
sleeve fare mounted the contact-plates 27
and 45, these plates being suitably insulated
from each other. Fromonesideof thesleeve
f projects a contact-point 46 that extends
through a slot formed in the plate27 to avoid
contact therewith, the outer end of this con-
tact-point 46 extending into position to touch
at proper time the contact-plate 45.

The ringing-key G, whereby the operator at
the calling office can ring thebell of the sub-
scriber’s telephone B’, comprises asleeve g of
insulating material, upon one side of which
are mounted the contact-plates 39 and 47,and
upon the opposite side of which sleeve are
mounted the contaect-plates 22 and 48, the
plates being suitably insulated, as showx.

The ringing-key H, whereby the operator
at the calling office can ring the bell of the
distant subscribers connected with the re-
ceiving office, comprises a sleeve /i of insulat-
ing material, at one side of which are mounted
the contact-plates 50 and 51, and upon the
opposite side of which are mounted the plates
52 and 53, these plates being suitably insu-
lated, as shown. ' The ringing-key G has a
plunger ¢’, held in. manner free to slide
through the sleeve ¢ and furnished with the
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head ¢* of insulating material, and in like

manner the ringing-key H has a plunger A/,

arranged toslide within the sleeve &, and pro-
vided with a head 7? of insulating material.

It will be readily seen that if the operator
at the calling office desires to ring up the

by merely depressing the plunger g’ of the
key @G, thereby causing the plunger head g*
to force outward the contact-plates 39 and 22
until these plates contact, respectively, with
the contact-plates 47 and 48.

erator M, by wire 55 and its branch 56, to the
extension of the contact-plate 48; thence to
the contact-plate 22, and by this plate and its
extension 21, by wire 20, to the tip of the plug
E, whence it will pass by the connection
shown to the telephone B’ and back from
such telephone, through theconnection shown,
to the ring 6 of the spring-jack C; thence to
sleeve ¢® of the plug E; thence by wire 41 to
the extension 40 of the contact-plate 39;
thence by contact-plate 47 and its extension
to'wire 58 that leads to the generator M.

When the operator of the calling office has’

ascertained from the subsecriber at the tele-
phone B’ the number of the desired sub-
seriber, she will force in the order-wire key K
in order to throw her head telephone in cir-
cuit with that of the operator at the distant
exchange. The forcing inward of the key K

will cause the plate % to contact the with ter-
~minal of the wire 60, will cause theplate %’ to

contact with the terminal of the wire 61, and

it will beseen thatacircuit will then beestab-
lished between the two operators’ telephones

as follows, viz: from head telephone 19, by

wire3l and its branch -31%, to the contact-
plate [ of the key L; thence by wire 60 to the
contact-plates &, by order-wire 62 of the or-

der-line O through the induction-coil 63, back

by wire 64 of the order-line O to the plate %’

- of the key K; thence by wire 61 to the con-

45

5o

53
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- pass to the relay 71 and thence by wire 72 to

95

tact-plate I of the key L, to the terminal of

wire 66, to the head telephone 19. By the in-

duction-coil 63 current will be established in’

the circuit of the head telephone P of the re-
cetving operator. The calling operator, as
she thus gives the order to the receiving op-
erator, will insert the plug R into the trank-

line spring-jack S in order to establish com-
munication between the subscriber’s spring-

jack Cand the trunk-line §’, which trunk-line
consists of two wires s and s’ to form a me-
tallic circuit. Byinserting thé plug R in the
Jjack S the busy-signal lamp T (or other visi-
blesignal) will be brought into action in or-
der to indicate to the operator at the calling
office that the trunk-line 8’ thus plugged into
is engaged, this lighting of the busy-signal
lamp T being effected in the following man-
ner, viz: From the battery 70 eurrent will

the contact-plate s® of the jack S, by ring r of
the plug R to the contact-plate s* of the jack;

thence by wire 73 to the relay 74 and by wire.

v By this means
current will be caused to pass from the gen-.

75 to ground. The coil of the relay 71 is
of low resistance, (say fifty ohms,) while the
coil of therelay 74 is of greater resistance,
(say one thousand ohms,) and consequently
current from the battery 70 will not affect
the relay 71, but will energize the relay 74,
thereby causing it to attract the armature 76

against the force of the spring 77. When.

this armature touches the contact-terminal 78
and thus closes the normally-open circuit in
which is interposéd the signal-lamp T, cur-
rent will pass from the battery 79 to wire
80 through armature 76 and contact-termi-

nal 78, to wire 81, back to battery 79, and

the signal-lamp T will thus show that the
trunk-line 8’ is busy. :
Thereceiving operator having been notified

by the calling operator to make the desired

connection, will insert the trunk-line plug S?
in the spring-jack of the desired ‘subsecriber
and then retract the key U to the position
shown in Fig. 2, this key being normally in
the position shown in Fig. 1, but remaining
in the retracting position shown in Fig. 2 so
long as the trunk-line $’ is busy. The retrac-
tion of the key U to the position shown in Fig.
2 will serve, in manner to be next described,
to establish the local cireuit, (at the calling
office,) in which is interposed the signal-lamp
w, whereby the operator at the calling office
will be notified that the operator at the re-
ceiving office has made the required connec-
tion, this signal-lamp being termed, for éon-
venience, the “0.K.”signal. Upon one side
of the key U are arranged the contact-plates
80, 81 and 82, and upon the opposite side of
this key are arranged the contact-plates 83,
84,and 85, these several plates being insulated
from each other, as well understood. The
plates 80, 82, 83,and 85 have their outer ends
bent as shown, to be engaged by the enlarged
portions of the key U, and the outer end of
the plate 84 is engaged by the non-conduet-
ing tip 86 that is fastened to the plate 85,and
whereby the free ends of the plates 83 and 85
are caused to moveinunison. - When the re-
ceiving operator has retracted the key .U to
the position shown.in Fig. 2 and with the sev-
eral plates of the key in the position shown
in'such figure, it will be seen that the follow-
ing circuit will be established between the sub-
scribers’ telephones, (it being assumed that
the operator at the calling office still has the
listening-key F in the subscribers’ cireuit),
viz: From the subscriber’s telephone B’ cur-
rent will pass by wire 2 through the multiple
board A to the contact-plates ¢ of spring-jack
C; thence to tip ¢’ of plug E, by wire 20 to
contact-plate 22, by contact-point 23 and ex-
tension 24 to wire 25, to the extension of the
contact A% to plate 52, and by the extension
52* of this plate to the wire 88, to tip #/ of the
plug R; thence by the spring s* of the spring-

jack S to the trunk-line wire s’; thence to the

contact-plate 81 of the key U, to contact-plate
82, to wire ‘89, to the tip st of the trunk-line
plug $? thence by means of the subscribers’
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spring-jack and the subseribers’ wires to and
from the distant subseriber’s telephone. The
return-current from the distant snbscriber’s
telephone will pass from the ring of the
spring-jack to the sleeve s° of the trunk-line
plug S% thence by trunk-line wire 90 to the
ring 91 of the trunk-linespring-jack S; thenece
by the sleeve 7% of the plug R to the wire 923
thence by the extension 50* and the plate 50
to the contact 93; thence by the wire 94 to
the plate 37 and contact 38; thence by plate
39 and extension 40 to the wire 41; thence to
the sleeve ¢ of the plug E, and thence by
wire 8* to the rings 5 of the multiple switch-
board A, and finally by wire 3 to the subscrib-
er’s telephone B’. ~ It will be seen that at the
same time that the key U is retracted by the
receiving operator to the pesition shown in
Fig. 2 a circuit will be established through
the relay 71 in order to close the local eircuit
of the “0.XK.” signal-lamp W, and through
the relay 95 in order to close the local eircnit
of the signal-lamp X.

The purpose of the signal-lamp X, which
for convenience is termed the *sentinel”
signal, is to notify the receiving operator
that the calling operator has received the
«0, K.” gsignal and has thus been informed
that the desired connection has been made.
The relays 71 and 95 will now be energized
by passage of current in the following man-
ner, viz: Fromrelay-battery 70 current passes
thtough the relay 71, thereby energizing this
relay and attracting its armature 71° against
the contact-point w of the “ 0O, K.” signal-cir-
cuit wire w’, which leads to battery 79, this
battery being connected, as shown, with the
armature 71% Consequently, when the arma-
ture 71* is caused to contact with the point
wv, the local signal-circuit of the lamp W will
be completed and this lamp will be caused to
burn, thereby indicating to the operator at
the calling office that the required connection
of the trunk-line plug with the distant sub-
seriber’s spring-jack has been made. It will
also be seen that eurrent from battery 70,
after passing through relay 71, wili pass by
wire 72 to contact-plate s* of the jack S, by
ring 7 of the plug R to the contact-plate s, by
signal-wire 100 to the contact-plate 84 of the
key U; thence by terminal-contact 101 to the
wire 102; thence to relay 95, and by wire 103
to ground. As current thus passes through
the relay 95, it will energize such relay, there-
by attracting its armature 95° against the
foree of the spring 95% causing the armature
to bear against the contact 101 of the senti-
nel-signal wire «, thus completing the local
cireuit (which is normally open) through this
signal-wire z, its battery «’, and sentinel-sig-
nal lamp X, thereby causing the lamp X to
burn and so indieate to the operator at the
receiving office that the operator at the call-
ing office has received notice that the desired
connection has been made. The coil of the
relay 95 is of low resistance, (say fifty ohms,)
o that the current from the relay-battery 70

as it passes to the signal-wire 8’ will not es-
cape through the wire 73 to the relay 74 to
ground, because, as has been stated, this re-
lay 74 is of such high resistance (say one
thousand ohms) as to check the flow of the
current and permit it to pass through the
signal - wire S’ to the relay 95 in manner
above defined. After the calling operator
has been notified by the *“O. K.” signal that
the desired connection at the receiving office
has been made, she will next force outward
the listening-key T and thus throw the head
telephone 19 out of circuit and also move
outward the ringing-key H to ring up the dis-
tant subseriber called for. When the oper-
ator forces outward the ringing-key H, cur-
rent will pass as follows, viz: {from the genera-
tor M by wire 55, contact-plates 52 and 53, arm

522 of the plate 52, wire 88, tip 7’ of the plug R, .

spring - plate s of spring-jack §,trunk-line
wire s’, contact-plates 81 and 82, respectively,
of the key U, wire 89 to the tip s' of the
trunk-line plug S% and from tip s* to the dis-
tant subscriber’s telephone, as well under-
stood. The return current will pass from the
distant subseriber’s telephone to the sleeve §°
of the trunk-line plug s? as well understood.
Continuing, the return current will pass from
the sleeve &° of the trunk-line plug 8° by wire
90, trunk-line wire s, ring 91 of the trunk-line
jack S, sleeve 7% of the answering-jack R, wire
92, arm 50% and plate 50 of the key H, plate
51 and its extension, wire 58, back to genera-
tor M. The line is now complete between the
two subscribers, the operator’s telephone is
out of the subseriber’s eircuit, and the busy-
signal lamps T at the calling office and the
sentinel-lamps X at the receiving office are
burning, thus indicating to the operator at
the calling office that the trunk-line O is busy
and to the operator at the receiving office that
the operator at the calling office has been duly

notified that the desired connection has been’

made.

When either of the subscribers rings off,
the clearing-out drop Y will be eaused to drop,
thus showing to the operator at the calling

_office that a disconnection of the snbseribers

is to be made.

In tracing the circuits established between
the subseribers’ telephones it has been seen
that current passes from the trunk-line 8’ to
the plate 50 and contact-point 93 of the ring-
ing-key I, and thence by wire 94 and its con-
nections to the subseriber’sspring-jack C and
telephone B’. It will be seen also that at
such time a portion of the current received
at contact 93 is free to pass by the wire 110
through the releasing-coil ¥ of the clearing-
out drop Y. This clearing-out drop is of the

style known as a “self-restoring drop,” being
similar in eonstruction to the calling-drop D
before described. From the releasing-coil ¢
current will pass by wire 111 to the contact A®
of the key 11, and thence to contact-plate 52
and by wire 88 to the tip of the plug R, whence
it will pass,in manner hereinbefore described,
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to and over trunk-line 8’ to the distant sub-
scriber’s telephone, returning from which the
current will pass to the sleeve 7% of the plag
R, to wire 92, to plate 50 of key H, to contact
93, and by wire 110 to the releasing-coil 9y of

the clearing-out drop. When generator-cur-.

rent developed by the ringing of the genera-
tor at the subscriber’s telephone is passed
through the clearing-out drop by the circuits
last defined, the releasing-coil 3y.of this drop
will be energized, thus attracting the arma-
ture 7, s0 as to raise the hook 72 and release

.the pivoted indicator-shutter 43 of the’drop,

in order to show to the operator at the call-
ing office that a disconnection of the subserib-
er’s telephone is to be made. The operator
at the calling office will next remove the plug
R from the trunk-line jack S, thereby discon-
necting the subseribers, and this removal of
the plug R will cause the “O. K.” signal-
lamps W and the busy-signal lamps T at the
calling office and the sentinel-lamps X at
the receiving office to be extinguished, and
will also cause the disconneet-signal lamps
Z to burn at the receiving office, in order to
indicate to the operator at such office that a
disconnection of the subsecribers has been
made. When the plug R is thus withdrawn
from the trunk-line jack S, the passage of
current from battery 70, through relay 71,
wire 72, and plate s® of the jack S is broken,
and consequently the armature 71* is re-
tracted by its spring from the contact w, and
the local eircuit through the “0. K.” signal
lamps W is broken. It will also be seen that
as current cannot pass from battery 70 be-
yond the plate s? of the jack S, the relay 74
will be de-energized and its armature 76 will
be retracted by its spring away from the con-
tact 78, thereby breaking the local ecireuit
through the busy-signal lamp T. So, also,
the breaking of current. from battery 70, as

. last deseribed, will prevent passage of cur-

45

50

rent from such battery through the relay 95
in manner hereinbefore. described, and the
relay 95 will be de-energized, thereby allow-
ing its armature 95 to be withdrawn fromthe
contaet 104 in order to break the local circuit
through the sentinel - signal lamp-X. The
local circuits of the-several lamps T, W, and

- X being thus broken, these lamps will be ex-

55
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65

tinguished. When the armature 95* of the
relay 95 is retracted by its spring 95° it will
be brought to bear against the contact-point
112 of the wire 113, thereby closing at such
point the circuit for the passage of current

from battery z’ through the disconnect-sig-

nal lamp Z; and inasmuch as the key U will
be in the retracted position shown in Fig. 2
at the time the disconnect-signal is to be
given,.the terminal 114 of the wire 113 will
be in contact with the plate 83 of the key U.
Consequently current may pass at such time
from battery 2" through the disconnect- sig-
nal lamp Z by wire 2* to contact-plate 83, to
terminal 114, to wire 113, to armature 95°,

and by wire a°to batteryx’. " The disconnect-

signal lamp will thus be caused to burn and

indicate to the operator at the receiving office .

that a disconnection of the subscribers has
been made,and this signal-lamp will continue
to burn until the operator at the receiving
office foreces inward the key U, thereby fore-
ing outward the plate 83 from econtact with
the terminal 114, and so breaking at such’
point the local eirenit of the disconnect-sig-
nal lamp Z. Immediately before the opera-

‘tor at the calling office removes the plug R

from the trunk-line jack S, she will with-
draw the plunger 15 of the listening-key F

+in order to throw he: head telephone into the

trank-line eircuit, and by this inward move-
ment of the plunger 15 of the listening-key
F a passage is established for current from
battery 125" through the restoring-coils y* of
the clearing-out drop Y, thence by wire 126

70

75
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to the extension of contact-plate 45, thence .

by contact-point 46 and wire 127 to ground.
The passage of current through the restoring-
coils y* will cause the shutter 42 to be re-
turned into engagement with the hook of the
clearing-out drop. .
- Having thus described the invention, what
I.claim as new, and desire to secure by Letters
Patent, is— -

1. Inatelephone exchange system, the com-
bination with a trunk line connecting two of-
fices, of a spring jack wherein said trank line
terminates at one of said offices, a supplemen-
tal signal wire extending between the offices
and connected to said spring jack but nor-
mally broken at such point, a battery from
which eurrent may be caused to pass over said
signal wire, said battery being normally dis-
connected therefrom, an operator’s key at the
other office to which said signal wire leads,
said signal wire being broken adjacent said
key and being adapted to be closed at such
point by said key for passage of current,
whereby the passage of current between the
offices over said signal wire is not effected un-
til the trunk line terminal at one office is in-
serted in said spring jack, and the operator’s

_key at the other office is shifted.

. 2. Inatelephone exchangesystem, the com-
bination of a trunkline connecting two offices,
a spring jack wherein said trunk line termi-
nates, a separate signal wire extending be-
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tween the offices and connected to said spring- .

Jjack, and a signal operating battery also con-
nected to said spring-jack, a relay interposed
between said signal operating battery and
said spring-jack, and a local signal eirenit
controlled by said relay, whereby when the
trunk line is closed at said spring-jack cur-
rent will pass from said battery through said
relay to close said local signal circuit. ,

3. Inatelephone exchangesystem; the com-
birnation with a trunk line connecting two of-
fices and with a separate signal wire connect-
ing sald offices, of a spring jack wherein said
trunk line terminates and to which said sig-
nal wire connects, said spring jack compris-
ing a sleeve to which one of the trunk line
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wires is united, a contact plate to which the
other of said trunk line wires is united and
comprising also separate contact plates or ter-
minals to which the signal wire is connected
and by which said wire is normally broken at
said spring jack, substantially as described.

4. In a signaling apparatus for telephone
systems, the combination of two signals ar-
ranged in local circuits, two electromagnets of
differing resistances for controlling said signal
circuits, a source of eurrent arranged to ener-
gize both of said magnets and two outlets for
current leading from the circuits in which said
magnets are placed, whereby when current
is caused to flow through one of said outlets,
one of said magnets will be energized and
when current is passed through the other of
said outlets, the other of said magnets will be
energized. '

5. In a signaling apparatus for telephone
systems, the combination with a trunk line
connecting two exchanges and with a termi-
nal of said trunk line of two signals arranged
in cirenits, two electro-magnets of differing
resistances for controlling said signals, said
magnets bsing connected to said trunk line
termiral, a source of current arranged to en-
ergize both of said magnets and two outlets
for current leading from the circuits in which
said magnets are placed, whereby when cur-
rent is caused to flow through one of said out-
lets one of said magnets will be energized and
when current is passed through the other of
said outlets, the other of said magnets will be
energized.

6. In a signaling apparatus for telephone
systems, the combination of two signals, two
electro-magnets of differing resistances for
controlling saids signals, a source of current
arranged to energize both of said magnets, two
outlets for current, a third signal and a mag-
net for controlling said third signal, said mag-
net being placed in one of the outlets leading
from the source of current by which the mag-
nets are energized.

7. In a telephone exchange system, the com-
bination with two offices provided with suit-
able switchboards and a trunk line connect-
ing said offices and having a suitable switch
terminal at each of said offices whereby tele-
phonic communieation may be established, of
a signal eontrolling circuit extending between
the offices, two signals, one located at each of
said offices, a source of current for said signal
controlling cireuit, said signal controlling cir-
cuit being broken at both of said offices, a
trunk line terminal at one of said offices to

which terminal said signal controlling eirenit’

leads and at which it is normally broken, said
terminal being provided with means whereby
when the desired connection is made thereat
with the trunk line said signal controlling eir-
cuit will be thereby closed at such point, and
cireuit closing mechanism at the other office
adapted to there complete said signal control-
ling eircuit; whereby said signal eontrolling
circuit will remain open until the operator at

one office has closed the {runk line circuit and
the signal controlling circuit at said office and
until the operator at the other office has also
completed said signal eontrolling cireuit, the
completion of the sigpal controlling cireunit at
the last named office serving to bring both sig-
nals into operation.

8. Ina telephone exchange system, the com-
bination with two offices and aline connect-
ing said offices, said line being provided with
suitable terminals whereby telephonic con-
nections may be made, of a signal at one of
said offices whereby the operator at said office
can be notified that the operator at the other
office has made a required connection, a sig-
nal at said other office whereby the operator
at said office can be notified that the signal
at the office first mentioned has been caused
to operate; and a signal controlling cireunit
extending between said offices and provided
at each office with a relay interposed in said
cireuit for controlling the signal at the corre-
sponding office, said signal controlling cireuit
being normally broken at one of said offices
and means at the other of said offices whereby
the operator can close said signal controlling
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cirenit and thereby permit passage of current -

over said cireuit to energize the relays and
cause both signals to indicate.

9. In atelephone exchangesysiem,the com-
bination with a calling office and a receiving
office, of a conversation line extending be-
tween said offices, said line being provided
with a spring jack at one office and a switeh
plug at the other office, whereby telephonic
communication can be established, of a signal
at said calling office to indicate to the opera-
tor there that the operator at the receiving
office has made a required connection; a sig-
nal at the receiving office to indicate to the
receiving operator that thesignal at the call-
ing office has been caused to indicate, a sig-
nal controlling cireuit provided at each office
with means for controlling thesignal at such
point, said signal controlling circuit being
connected with the conversation line terminal
at the calling officeand normally open at such
point, and being normally open at the receiv-
ing office, and means at said receiving office
for closing said signal controlling circuit at
such point whereby when the calling operator
has closed the signal controlling circuit at the
calling office by the insertion of a plug, the
operator at the receiving office having made
the required connection can close the signal
controlling circuit at such point and thereby
cause passage of currentover said signal con-
trolling eircuit in order to bring said signals
into operation.

10. In a telephone exchange system, the
combination with two offices and a trunk line
connecting the same and having a suitable
switeh-terminal at each of said offices, of two
signals, one signal being located at each of
said offices, a relay at each of said offices for
controlling the signal at said office, suitable
circuit connections between said relays and
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the switch-terminal at one office, said termi-

nal being so connected with the ecireunit in.

which the relays are interposed that when a
trunk line connection is made at such office
both of said signals will be brought into ac-
tion, and a source of current for causing the
operation of the relays. '

11. In a telephone exchange system, the
combination with two offices and a trunk line
connecting the same and having a suitable

. switeh-terminal at each of said offices, of two

signals, one signal being arranged in a local
circnit at each of said offices, a relay at each
of said offices for controlling the local signal

circuit at said office, suitable circuit connec-

tions between said relays and the switch-ter-

.minal atoge office, said terminal being so con-

nected with the circuit in which the relays
are interposed, that when a trunk line con-
nection is made at such office, both of said
signals will be brought into action, and a
sonrce of current for causing the operation of
the relays. .

JOSEPH J. O’CONNELL.
Witnesses: - - :
JAMES H. PEIRCE,
FRED GERLACH.
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