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UNITED STATES PATENT OFFICE.

HOMER J. ROBERTS, OF EVANSTON, ILLINOIS, ASSIGNOR. BY MESNT. ASSIGNMENTS, TO
AUTOMATIC ELECTRIC COMPANY, A CORPORATION OF ILLINOIS.

TELEPHONE SYSTEM.

1,297,251. specification of Letters Patent.  I'ntented Mag. 11, 1919,
Application filed June 3, 1801. Serial No. 62,941, .

To all whom it may concern:

Be it known that T, Hoyer J. RopErTs, of
Evanston, Cook county. Illinois, have in-
vented certain new and useful Improve-
ments in Telephone Systems, of which the
following 1s a specification.

My invention relates to telephone systems
in general, but more particularly to tele-
phone exchange systems in which provision
1s made for trunking between exchanges. or
botween different divisions of the same €X-
change, and espeeially to systems in whieh
current. 1 supplied 1o the subscribers’ hines
from a central source for operating purposes,
as well asz for talking purposes. .

Generndly stated the object of my 1nven-
tion is to provide a telephone exchange sy=-
tem in which provision is made for extend-
ing the calls with rapiduiy and cortrinty,
and in which the cost. of installation nnd the
expense of muintenanee are low, and the effi-
ciency high, considering the methods em-
ploved.

Special objects are to provide means by
which a calling subseriber may automati-
cally connect his line with an idle trunk-
line leading to a manual switchboard; to
provide two-way trunks, and means for au-
tomatically seizing either end thercof, for
the purpose of trunking between exchanges,
or between different divisions of the same
exchange; to provide an improved automatic
trunk selector for selecting idle trunks; to
provide an arrangement by which a calling
subscriber may automatically connect Ins

line with either a loeal trunk or a long-dis-

tance trunk, depending upon whether he 13
ealling a subscriber of his own exchange
or division. or a subscriber of some other
oxclLange or division; to provide two-way

trunks and means for automatically seizing

either end thereof, together with means for

automatically precluding the seizure of
either end of a trunk by other subscribers,
whereby the subscriber already m posses-
sion of such two-way trunk 1is protected
against interference by said other subscrib-
ers; to provide two-way trunks and means
for automatically seizing either end thereof,
together with means for manually connect-
ing with either end of the same, whereby
connecelion can be extended automatically
to one end of a trunk. and connection from
the other end thereof to the called line then
completed manually; to pravide a novel ar-

rangement whereby the answering jacks on
4 manual switchhoard are not individual to
the subscribers’ lines terminating thereat,
snid answering jacks being common to all
of such lines. and the subscribers being 60
equipped with means at the central station
for automatically selecting idle jacks, there
being a common trunk leading to each jack,
each jack having a line signal which is dis-
playved when the trunk-line 1s scized by a 65
aliing subscriber; to provide a novel ar-
rangement whereby the signals by which the
calling subseribers attract. the attention of
the switehboard operator are considerably

less in number than the subscribers hmfin% 70
{

lines termmmating at such bouard, the sal
signals being common 1o all of the subserib-
ers. and whereby the manual switchboard
operator mny determime which line Is calling
hefora answering the eall; to provide means 76
by which a manual switchboard operator
may  telease o calling subscriber frowm 2
trunk 1o which the said subscriber antomati-
eallv extended his line in making the call,
and whereby the said operator mmy do vo 80
cither before or after answering the call,
and either Lefore or after the called subs-
seriber answers; to provide an arrangement
whereby the ealling subsceriber can push one
button or equivalent device and thereby an- 83
tomatically extend his line into cormection
with a trunk-line at his own exchange, or
push another button and thereby automut.-
cally extend his line 1nto connection witi

a trunk-line Jeading to another exclunge, 80
there heing ns many push-buttons or equiva
lent devices as there are exchanges or di-
visions of the same exchange; and {o pro-
vide certain detnils and features of nnprove-
ment. and combinations tending to_increase 95
the general efficiency and serviceability of

a telephone exchange system.

To the foregoing and other useful ends,
my invention consists in matters heremnafter
get forth and claimed. - 100

In the accompanying drawings Figure 1
is n plan view (with parts broken out to re-
duce the size of the figure) of a tennk se-
lector embodying the principles of my In-
vention. 105

Fig. 2 is a view showing one of the se-
lector bavs and principal operating parts
in side clevation, a fragment of the side cas.
ing b opposite the pair of magnets D being
shown in side elevation, and the remuinder 110
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of the easing being shown in longitadinal
veptical section,

Fig, 3 is o fragmentary detail of one of
the circuit-opening deviees shown in Figs,
1 and 2.

Fig. 4 is un cndd elevation of one of the
trunk sclector elements (and the magnet
which operates the same) looking at the
end of the clement opposite that shown n
INg. 2.

Fig. 5 is a Dragmentary plan view of two
adjacent selector-buars, contact deviees car-
ried thereby, and the sybjacent trunk ele-
ments with which said contact devices co-
operale.

Fig. 6 is n detail side elevation of the con-
tact. device shown in Fig. b,

Fig. T 1= a plan view of a mechanieal de-
tent whereby the =elector-bav 1s temporarily
held at the ond of s initial movement.

I~ = and “ daken together constifute
A dingranmnin view of a telephone systen
enbodying the poieiples of my mvention,

My 8 s a0 pepadaiction of Figo 2 with
the several insnlatine parts property shaded
to imdicate then chiarneter.

IFyer. 10 32 a0 plan view on an enlarged
seale of the left-hand end of the selector

gnstrument shown in Fial 1,

Iig. 11 iz an end clevation of the same.

Fig. 12 iz a transverse seettonal view taken
in a vertical ploie between two of the trunk
elements anl looking toward the left-hand
end of the iastrument.

Fig. 13 is a perspeetive view of one of the
trunk elements 1n enlarged detail,

Fig. 14 is a cross-section of Fig. 13

Figs. 15, 16 and 17 taken together arve u
detail diagrammatic representation of the
whole system.

Fig. 18 is a simplified diagram of the
entire telephone system.

Fig. 19 is a diagrammatic view showing
the cireuits and other means whereby an
operator can identify a calling subscriber
after he has signaled the operator,

Fig. 20 is a simplified diagram represent-
ing the complete tulking civenit hetween two
connected substations in a svstom embodying
the principles of my invention.

In carrving out my invention a plurality
of exchange stations are connected by trunks
which severally terminate at each end in an
instrument. or apparatus eapable of opera-
tion by any one of a series of subseribers of

‘the exchange in which the instrinment s lo-

eated, and said instrument operating to auto-
nmatically seleet one of the trimks tevminat.
ing thereat, whereby the operating =ah-
seriber 1s pliced in diveet communication
with the exchange operator at the other end
of the trunk. Automatic means are pro-
vided wherehy the aet of selecting n Grink
gives (o the subseriber for the tune being
the exclusive use of this trunk and prevents

1,907,081

interference hy other subseribers helonging
to the same or nny other exchange.  There.
fore, the syslemn sinbodies means W'hul't*lry nll
of the trunks extending between n sub-
sertber’s Jocul exchange and any and all
other exchanges are equally available to hin
when not in use. In other words, the sauld
trunks are comimon, the operation of select-
ing one of these trunks giving him the ex-
clusive use of the trunk for the time being.

Having thns outlined the general plan of
the system, the main instrument whereby the
autoinatic selection of the trunk-lines is nc-
complhished will first be described in- detail,
and thercafter the interconnections or sys-
tem as a whole, and In this connection it
may be stated that in its broader sense the
scope of the invention i1s not confined to the
nse of the particular instrument herein de-
seribed, but. on the contrary, any suitable
apparatus may be cmployed for effecting
the several councctions and operations.

Referring to IFjas, 6, 8%, 13, 15, 16 and 18,
A designates as o whole a series of oscilla-
tory trunk elements pivotallty moonted to
extend parallel with each other across a suit -
able frame I3 (ISes 1. 11 and 12) ; and I
(Figs. 1. 2, 9. 10, 16 and 183), designates a
sevies of subscribers’ selectoribiars arranged
to extend parallel with each other and trans-
versely of the trunk clements A.

In the drawings (Figs. 1, 2, 9 and 10)
But. two of the trunk elements A are shown,
but in practice as many trimk elements will
e provided as there are trunk-hnes, and
they will be grouped together electricully
in g8 many groups as there are exchanges
interconnected. (See Fign. &, 8 14, 16
and 1R8.)

As a convenient construction the trunk
clements A are of bar-like constiuction,
made of insulating material and provided
at each end. near thoe lower edges. with
trunnions 2 (Figa. 11 and 12) on the main
frame, whereby they are pivotally supported
so as to be capable of oscillation through a
limited range of movement.  The trank
membors are adapted to be oscillated for-
wardly in two distinet and successive steps,
electromagnets as indicated respectively at

Coand D (Fig. 1), loeated at the ends of

srid elements, being employed for this pur-
pose.  The magnet C, which is the first in
order of operation, comprises the usual spool
¢ (IFig=. 11 and 12) arranged to act upon
an nrnture ¢« (Fig, 4) mnounted upon an
arm o2 pivolally seenred upon the trunnion
a (Fig. 13) of the trunk celement. In or-
der that the armature mny tlself oscillate
the trunk clement forwardly a cortain dis-
tance, and thereafter permit the trunk ele-
mient (0 be oscillated a second step by the
magnet D oat the opposite end thercof, a
stop * s provided upon the trank element
in position {0 be engagred by the under side
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of the arm ¢ when the trunk element is In
its normal or retracted position and the
armature held retracted from the magnet.

The magrnets D at the opposite ends of
the trunk elements are snntlar Lo the magned
¢, comprising the nsunl spool o (Figs. 2,
11 and 12) mounnted upon the frame and
arrunged to act wpon the armature d” mount-
od upon an arm 74 which is rigidly socured
upon the trunnion « of the adjacent end of
the trunk element,  The arm % 18 secured
upon the trunion @ in such angular rels-
tion thereto that when the trunk element
has been rotated forwardly the first step
by the magnet C at the opposite end thereof,
the armature @’ will be brought into posi-
tion to be eifectively attracted by the mag-
net I for ilnparting the second forward step
to the trunk element, at which time the ar-
mature ¢ 15 drawn down into engagement
with the core of the magnet D. DBoth the
magnets C and D operate to open and close
electrical contacts, as will hereinafter be
more fully described. The arm d* carries
also upon its upper side a pivoted arm d°
of insulating material and provided upon
both its upper and lower sides with contact
strips d* and d°, respectively. iSee Fig.
8.) A back contact device »”’ (Fig. 12
normally forms both an electrical contact
with the strip d*° and a mechanical back
gstop for the prmature arm.

pon eacll trunk element A is mounted a

series of cordact-studs (sec detail Fig. 13),
soverally designated ', these studs being ar-
ranged in longitudinal alinement with each
other and in position to register with each
of the individual selector-bars E. The sev-
eral studs @ constitute contact devices adapt-
ed for engagement with corresponding con-

tact fingers ¢ (Figs. 2, 8%, 9 and 10} mount-

ed upon the selector-bars 1, these contact
fingers ¢ serving not only to form an‘e{?ﬁ'—
nit
also as tappets whereby the selector-bars
are thrust forward by the forward oscilla-
tion of the trunk elements, as will hierein-
after appear. |

In the speration of the instrument the se-
lector-bar is moved bodily endwise for-
wardly a certain distance before the trunk
element is oscillated, this distance being such
as to bring the engaging ends ¢’ (Figs. 2, 9
and 10) of the several contact fingers verti-
cally above the trunk elements and slightly
in advance of the several contact devices o'
carried thereby. The location of the contact
fingers relatively to the path of movement
of the contact studs &’ is such that after be-
ing thus advanced to a position directly
above the trunk elements their engaging
ends will lie in the path of the contact studs,
so that when the trunk element 15 aseillated
forwardly one of the contact studs which ix
apposite whichever one of the selector-bars

that happens to be moved forward will en-
cuge its corresponding contact finger and
thrust it forward during the two advanco
steps of the trunk element afterward affected
Ly magnets (' and D, The first step of the
irink element earries its contact devices «f
inte a position  approximately - vertically

above its axis, while the second step carries

it into a rn:-aition bevond the perpendicular,

so thiat when the trunk element 1s 1 its nor-
nial retracted position, and when 1t 18 ad-
vanced to its forward limit, its contact studs
are below the path of movement of the con-
(act fingers ¢, as the latter move horizon-
fall orward when the selector-bar is
shifted bodily. The object of this arrange-
ment i to prevent interference with the par-
ticular trunk element in operation by the
movement of other selector-bars while thus
in selected position in any given operation.
Tn order that the contact fingers e may retain
contact with the studs a” after they have
been thus once engaged, sald fingers are piv-
otally mounted upon the selector-bars, as m-
dicated at ¢ (Figs. 2, 6 and 9), and aro
provided with rigidly attached upstanding
Flute springs ¢’ having their studs confined
wtween guide studs " which serve to hold
the several contact fingers in exact position
to register with the contact studs, as de-
scribed, while permitting the contact fingers
to oscillate dawnwardly after engaugement
with the contact studs. In order to pre-
vent such contact fingers from slippimg out
of engagement with the contact stnds, the
latter are made of under-cut form at their
engaging sides, as best indicated in detail
Fig 6. At the same time that the electrical
contact is closed between the several con-
tact fingers and studs «’, two other circuts
are closed between the trunk element and
selector-bar, and for this purpose each con-
tact finger e carries at each side a contact
strip ¢ and ¢ (Fig. b5) respectively, se-
cured rigidly thereto and arranged to pro-
ject at their free ends at each side of the en-
oaging end of the finger and in position to
engage with contact plates -or surfaces o’
and ¢ (Figs. 5, 6, 13 and 14) located at.the
respective sides of the contact studs ¢’. The
shape of the contact strips e* and " is such
that when the engaging end of the contact
finger is engaged with the stud «, the tog-
gle-like movement of the contact finger rel-
atively to the trunk element will rock the
ends of said contnet strips into ceriain en-
eagement with the respective contact plates
or surfaces upon the trunk clement, thus in-
snring the closing of the three eivenits.  As
hereinbefore inthinated, the selector-bars are
thrust forward previonsto their engagement
by the trunk clements,  As a convenient
means of imparting the initial  forward
movement to the selector-bars, T provide a
pait. of  transversely-extending  pivotally-
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supporied bars designated respectively F
and G (Figs 2, 3, 8, 9 and 10), each of said
burs being of a length sufficient 4o extend
entirely across the series of selector-bars,
suid bars I and G being severally mownted
upon upstanding avs f and ¢ (Igs. 2, 8, 9
aind 11) located at the respective ends of the
Lars F and G, which arms fand ¢ are pivot-
ally mounted at their lower ends upon the
main frame, nus indicated ot 7 and ¢'. H
designutes a mngnet suspended front a cross-

bar &7 (Figs. 9 and 11) of the main frame

in position to overhang an arm f° rigidly
connected with one of the arms £ of the bar
' and enrvying an armature 2 adapted to be
neted upon by the magnet H, the lifting of
the nem 4 by the magnet serving to oscillate
(he nris { forwardly, and with them the
cross-be K osupported at their upper ends,
1 (e 2)Ydesienates u o sertes’of thrast-levers,
one Tor cach selector-buy, adapted for en-
sagement by the thrustbars & aad G to
force  the  selector-bar forwardly,  Each
thrist-lever s pivotad at its forward end,
as indieated at 7 to the body of the selector-
b, so as (o be capable of oscillating 1n a
vertical plane parallel with the plane of sad
selector-bar, and s normally held uphfted
d moengagement with a stop ¢ by means
of a suitable spring, as indicated at &, At
Hs rear end the thrust-lever 1 is provided
with two contact deviees & and /', respee-
tively, adapted for engagement with the re-
specetive thrust-bars ¥ and G, In the nor-
mial position of the parts the contact device
M s loeated directly above an engaging
notch or shoulder f# (Fig. 2) so formed in
the upper part of the bar that when the
tlu‘m-:t-Lwer' 18 drawn downwanrdly. as here-
inufter desevibed, the contact device 2 and
sid noteh will Le brought into operative

‘engagement and electrical contact to thirust

the scelector-bar forward by the subsequent

energizing of the magnet I and consequent.

thrusting forward of the bar F, In order
to this deaw down the thrust-lever a niag.
net J s mounted upon the selector-bar 1n-
moedintely beneath said thrust-lever, and an
armature 17 1s mounted upon the thrust-
Jever in position to be attracted by the mag-
net J. wl‘rvfembly, in order to economize
inspace, the magmet J will be made of flat-
tened form and set within a recess formed
in tho body of the selector-bar, as indicated
in the several figures of the drawings. The
drawing down of the thrust-lever closes a
circuit through the magnet H which there-
upon thrusts forward the selector-hay a cer-
tain distance aguinst the tension of a coiled

expansion sln*ing K interposed between the
(

forward end frame member 4 and the front
cil of the sclector-bur. In order to hold
the selector-bar temporartly in this position,
nnd against the tension of the spring K,
wfter the wugnet H has been deénergizedl,

1,907,061

a mechanical detent is provided comprising
p pivoted detent I (Figs. 2 and 7) mounted
upon an nlmtnndinlg plate-like support L~
arranged to extend vertically adjacent to
the side of the selector-bar, which detent 1
ndapted to engage a notched latch member
" pivotally mounted upon the upper edge
of the sclector-bar, so as to be capable of
lifting upwardly and permitting the engag-
ing end of the detent to slide under it upon
the recurn movement of the bar, as hercin-
after to be described. The engaging end of
the detent 7 is in the form of a right-angled
projection * (see detnil Ifig. 7) which,
when the selector-bar is in its normal posi-
tion, registers with the lies within an open-
ing £ formed through the latch member 2.

The engaging notch #* of the latch memper

12 Joeated i rear of the opening ') that
part of the Intch between the opening and
the noteh being 1n the form of o reavrwardly
and upwardly extending inclined portion /°
covercd with msulation.  From the engag-
ing face or shonlder * of the Indch the rear
erid portion of the latel is also melined ap-
wm*(ﬁ}‘, and s Jocated a sutheient distance
above the upper edge of the selector-bar to
enuble the angular portion & of the detent
to pass under the lateh meniber cam fashion,
and Lift the Intch upon the return movement
of the selector-bar. The first forward step
of the selector-bar, under the action of the
bar I, earries it into position for the detent
[ to engaze the noteh &, The second forg-
ward step 1s Imparted to the selectod-bar by
nicans of the thrust-bar (¢ which is provided
with an arm ¢° earrying an armature ¢
and acted upon by a magnet M (Fig. 2) con-
structed and arranged substantinlly like the
magnet H and supported from a cross-bar
b*. The upper portion of the thrust-bar G is
provided with a shoulder or notehed portion
i, adupted for engagement with the contuct
device ¢ of the thrust-lever in substantially
the snne manner as described in connection
with the thrust-bar F, The contact device
i 1s shorter than the contaet deviee ¢°
whereby, when the contact device @
engages the thrust-bar F, the contact device
i* will clear the top of the thrust-bar: G.
However, after the thrust-bar F returns to
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normal position, the thrust-lever I having

been advanced to a position witli the contact
device ! just above the engaging notch ¢*,
the magnet J, upon energizing a second time,

120

may then attract the thrust-lever 1 so as to

cause the contact i* to engage the thrust-bar
(. It will be evident, however, that this

particular construction is not absolutely nee-

essary. It is obvious that the contact devieo
¢ may be in the nature of a ratchet, in which
ense both contacts & and #* nmay be of the

oach time it-engages the cdge of the thrust-

Dbar (L on the side of the thrust-bar ¥. Of

125

~samie length. The part 4 will then give way
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course, 1n that event it will be necessary,
however. to jnsalate either the curved por-
tion of the contact device &' that engages the
thrust-bar (i or the front part of the thrast-

(1 is operated. .

N and N, respectively, (Figs. 2 and ¥}
designate a pair of longitidinal recipro-
cuting contuct devices mount-l upon the

forward end of the selector-bar and adapted 65

to engage at their forward ends with con-
tact plates n and »’, respectively, when the
selector-bar 18 moved forward. The con-

5 bar (x. 'T'he two forward steps of the se- tact devices N and N’ arc maintained in
lector-bar bring the engaging ends of its their normal forward positions by means 70
severad contact fingers ¢ nto positions sub-  of coiled expansion springs n® interposed
stantiully vertically above the sxes of the between fixed guides #* and n®, which
several trunk elements, and in position tn  guides are rigidly connected to the sclector-

10 be engaged by the contact studs ¢ thercof, bar. The contact devices are adaptod to
ns Lercinbefore described. At the end of the  slide throngh the collars n* and 2%, but the 765
forward wovement of each of the thrust- collars #* being rigid with the respective
bars I* and G a switch operates to open the  contact devices N and N’ serve as stops by
electric cireait extending through magnets engaging the collars #° to limit the forward

15 H and'M, and as a convenient construction movement of the contact devices under the
for acgomplishing this end, and at the same  influence of their springs, thereby holding 80
time providing u swilch which will not re-  said, contact devices free from engageient
establish the circuit until the thrust-bar has  with the contact plates n and n’ when the
completely returned to its normal position, I selector-bar is in its normal or rearmost

20 provide a construction as follows: f* (Figs. position. The several selector-bars are sup-

3 and 10) designates g contact block mount- potrted to slide endwise by resting at their 85
¢l upon the frame member &” at a point in  forward ends upon a supporiing ledge 3¢,
rear of the thrust-bar, F, and provided on and at their rear ends upon the upper edge
one of its side faces with an e‘liﬁuely up- of the cross-bar &/, sa,i:.l) bars being spaced

25 ward and forwardly-extending guide-groove apart at their forward ends by mesans of
77, (See detail Fig. 3). f° designates a upper and lower space-blocks 5® and . %%, 80
spring contact strip secured to the thrust-bar  while at their rear ends they are similarly
© and extending backwardly therefrom and guided by resting witkin notchés formed
provided at its end with an angular portion in the upper edge of said member 3. (See

30 or stud f7 adapted to engage the groove f°. Fig, 11), At the end of the forward move-
The spring strip f* 1s so shaped as to tend ment of each selector-bar it is necessary that 96
to asstime a horizontal position intersecting two electrical cirenits be opened, and, as
the central portion of the length of the a convenient meuans of accomplishing this
groove. so that when the thrust-bar F 1s in .end, I provide upon the seclector-bar a pair;

4% its normal backward position the spring  of spring-closed contact devices respectively .
strip will be flexed downwardly by engage- designated as a whole O and O’ (Fig. 2),7100
ment with the guide-groove, and will tend said contact devices being located in posi-
to spring upwardly, amd vice versa, when tion to be opened by the engagement there-
the thrust-bar I© approaches s forward .with of the rear ends of the s]iﬁing plungoer-

40 lmnt of movement the guide-groove will  like contact devices N and N, Conveniently,
force the spring strip upwardly so that it each contact device comprises a fixed member 105
will tend to spring downwardly when it o agninst which is forced a movable member
passes out of the groove at the end of such 6" mounted upon a V-shaped spring of
forward movement. That portion f* whiclhi  which is rigidly secured to the side of the

46 forms the lower side of the guide-groove is  selector-bar by means of a stud »°. The
in-ulated upon 1ts under surface, as indi- movable contact device ¢’ is located in aline- 110
cated at f7, (see detail Fig. 3) and 1s inchined  ment with the end n* of the sliding con-
or made shoe-shape at its front end so as to tget device, tho engaging end portion of
cdhirect the engaging end 7 of the springstrip  the Iatter being of insulating material so0 as

50 downwardly beneath the said portion f* (o prevent interference with the circuits of
upon the return movement of the thrust-bar, the contact devices engaged thereby. It is 115

- while at the rear end of the portion f* a slot  also necessary that a certain other circuit

~ ['° 1s provided through which the engaging  Le opened and closed during the mévement

 end of the spring strip mny pass upwardly of the selector-bar, and to this end I pro-

556 into the slot f*. A siumilar switch device, vide u spring contact designated us a whole

o designated as a whole ¢* (Figs. 2 and 10), ()2 whiu[h 18 mounted upon the fixed stand- 120
has its respective parts inounted upon the apd L7 (Fig. 2) and is adapted to be en-
frame member 0% and the thrast-bar G, apd  gaged by a Iaterally-projecting stud- o
operates in substantially the sme manner'to  mounted upon and carried by the selector-

60 open and close a circuit when the thrust-ber  bhar.  Said contact device (02 embraces a

V-shaped spring rigidly secured to the 125

standard by means of a stud o7 and nor-
mally vesting in engagement at its free end
with u fixed contact o, 'T'he projecting
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et portion o" of the contact r-ri}!'ing 19
wdapted to be engnged by the stud 0" and
forced back when tha - gelector-bar  ap-
prouaches thoe limit of its second forward
sfep under action of magnet M to open
the circuit of magnet J. A spring contact
devies »* mounted upon the support L’ is
also provided which is adapted to be en-
gaged by a contact p?* mounted upon the
top edge of the selector-bar for the pur-
ﬁuse hercinafter described. The main lines

and I. terminate in the selector instru-
ment at a bar E individual to the lLine, but
the operating circuits by which the selector
instrument 1s operated are controlled by a
cut-off relay I’. The object of the said’ re-
lay P 1s to automatically cut off the op-
erating circnits from a subseriber’s line
when the said subscriber is called, and to
provide a busy-test at all test rings allotted
to the line called. To briefly describe this
part of the system I’ desifna,tes the relay
coill, P, the armature, which 1s in the usual
form of an angular metal plate pivotally
supported at vts angle and operating when
attractedd by the magnet P’ to simultane-
ously hft three contact strips p, #° and p?,
respeciively, the contact strips p and p?
normally resting in contact with lower
fixed contacts p* and p*, respectively, .The
main lines R and L leading from the sub-
scriber’s instrument are respectively con-
nected with the contact strips », and p, and
are thus normally closed with conductors
7% and p® both of which lead to and through
the selector instrument. The contacts p7,
7* and p® are the three upper contacts
which, when the relay energizes, are en-
gaged by springs p, p° snd p*. The con-
tacts p' and p® are, as shown, connected
through conductors p'* and p* with con-
ductors p'* and p' common to the soveral
connecting jacks designated as a whole P*
and 1’*, The upper contact p® of the relay
is connected with ground through a con-
ductor p', while the cobperating lower
contact strip p” s connected through a cen-
ductor p** with a conductor p'® common to
the branch conductors 2'" leading to the
gevoral test rings p'%. The conductor p*,
which is connoectod with the test circuit, is
likewise connected thmth n conductor p'*
with & contact p* which is engaged by a

coiperating contact p*' carried by the se- .

lector-bar whenever suid bar is shifted for-
wardly. The insertion of the operator’s
pligr in any one of the connecting jacks 1,
ete., closes a Joeal enremit from a conductor

p? through the contacts p** and p* of the

jacks, from the latter contact through a
conductor p* to a conductor p*° common to

ench of the jacks, and from this latter con-

ductor through a conductor p¥ to and
through the .relay and back by way of a
conductor p* to battery P’, the end of con-
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ductoy p** being oomneclied with the oppo-
wite sido of the battery by n conductor s*,
ne ulea*rlﬁ ghown in the diagram.
Describing now the several circuits from
the subscriber’s set through the selector, it
will be remembered that the first operation
of the selector is to draw down the thrust-
lever I to close n circuit which energizes the
magnet H and thrusts forward the selector-
bar to a position where it is eng and
held temporarily by the mechanical detent.

Pointing out the circuit through the magnet

J which operates to draw down the thrust-
lever (see Figs. 8 and B‘Lit extends from the
grounded terminal of battery P7 through
conductor o', thrust-lever I, conductor e* to
the contact e', conductor p° through the
cut-off relay springs p® and p to the left
line 1., thence through the subscriber’s sta-
tion passing through the receiver and trans-

mitter thereof to the right lin¢ R, to the con-

tact spring p* of the cut-off relay P, thence
to the contact p4, conductor p® to the fixed
contact o' mounted upon the standard L.,
as  hereinbefore deseribed, thonce to the
spring contact (O normally resting in en-
rugrement with the fixed contact o8, con-
ductor o', and through the magnet J, thence
by way of the confiuctnr 0'* to the non-
gronnded terminal of battery P'. The en-
ergizing of said magnet J draws down the
thrust-lever and closes a circuit through the
magnet H which may be traced as follows:
from the thrust-lever T which, as hereinbe-
fore described, 1s in connection through the
conduetor »'* with one side of the battery,
current passing to the thrust-bar F and from
the latter through contact strip f* to the
contact f4 thence by conductor f! to and
through the magnet H, and by conductor

' to conductor o' which, as ereinbefore

described, 1s connected with the opposite
side of the -battery, thus completing the
circuit. -‘The energizing of the magnet H
thrusts forward the selector-bar to a position
where the latter 13 engaged by the mechani-
cal detent / and simultaneously opens. the
circuit between the contact strip f* carried
by the thrust-bar and fixed contact /4. The
inclined pait I* of the latch 7 (see detail
Fig. 7) of the mechanical detent is covered
with insulating materig] which prevents the
closing of u cirenit betwesn the latch member
wnd detent member until the latter dropsinto
the notch # thereof. The dropping of the de-
tent into the notceh serves to close at. this point
a second cipeuit through the magnet J, which
circnit, however, is not completed until the
stbbgeriber completes it by pressing one of
}:_iﬂ siiglml buttons @ or ¥ whicH ground the

Ine 1.,
pressing either of said signdl buttons z or'y
draws down the thrust-lever a second tine,
and thereby closes u circuit which energizes
magnet M, which magnet M operatesto move
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the selector-bar forward a second step in sub-
stantinlly the same manner desvribefll In con-
nection with magnet H. The second eireuit
through the magnet J may be traced as fol-
lows: from ground at the subscriber’s sta-
tion to the left main line, to a conductor ¢
which is connected at is opposite end with
a conductor strip ¢* mounted upon the up-
per edge of the selector-bar, and with which
the latch member { 1s electrically connected,
from the latch member to the detent, and
thence through the conductor ¢° to and
through the magnet J, thence by way of
conductor o'? to battery, and from battery
to ground throngh a conductor o**. When,
however, one of the signal buttons w or z 1
operated a different circuit is closed through
the magnet J which may be traced as fol-
lows: from ground at the subscriber’s sta-
tion to the mght-hand main line to and
through contacts p? and p* of the relay P,
thence by way of conductor 2 through con-
tact device 2, contact 0%, conductor o'* to
the magnet, thence by conductor o'* from
magnet, to battery, and {rom buttery to
ound, as before. Inasmuch as the second
orward movement of the selector-bar under
the action of the magnet M opens the circuit
at the switch ¢* which energizes said magnet
M, it is necessary to provide a retaining cir-
cuit. through the magnet M to maintain the
latter energized after the ecircuit there-
through is opened at switch ¢*. 'This circuit
1s hereinafter described. The pulling down

5. of the thrust-lever this second time closes a

¢;reuit from the thrust-lever through contact

. device i* to thrust-bar (3, thence to switch
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contact ¢, to conductor ¢* and to magnet M.
From the magnet M a conductor ¢* leads to
conductor o'?, and through the latter to bat-
terK. From the battery the return circuit
is by wav of conductor o' to the thrust-
lever, as in the case of the circuit through
the magnet H. The second forward step of
the selector-bar closes the curcuit bolween N
and N’ and the contacts # and »’, whereby
the trunk-selecting operations are performed
at. the same tune, brings 1ts several contact
fingers ¢ 1n position for engagement by the
trunk elements, and closes a cireuit which
selects one of the trunk elements of the
particular exchange desired (depending

npon which signal button the subseriber has -

operated) and operates the exchange sys-
tem. As shown, the subscriber’s set 15 capa-
ble of sending out. four different kinds of
signals, since the number of exchanges in-
terconneeted in this particular case is four,
cach signal corresponding to a different. ex-
change, The four different kinds of signals
emploved in the present instance omprise
two sent. over the right und left lines, re-
spectively, without resistanee; and two sent
over the right and left lines with resistance
interposed in each, thus giving the four sig-

7

nals of different character nevcessary to op-
erate the relays responding to such Signufﬂ.
In IFigs, 8, 8* and 15 the nrrangement of the
subseriber’s set is shown diagrammatically
by which the four different signals or im-
pitlses are accomplished. In said res, R
and I, designate the right and left main
lines, respectively, » the transmitter, »° the
receiver or enr telephone, and * the switch
lever which serves as a hook upon which the
eat telephone 1s ordinarily hung when not 1n
nse. ' designates a conductor provided with
a plurality of contact devices r4, #%, 7 and 7
adapted to be severally engaged by moving
contacts r*, »°, r° and 't operable respec-
tively by four signal buttons @, ¥, w and 2z
which severally correspond to the magnets
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80

X, Y, Wand Z of the sclector system. One

end of the conductor » is placed to ground
ab the subsceriber’s station, as imlimtei in tho
dingram. The operation of signal button -
operates to S&IN:}) an impulse throngh the
right main line to a directing relay 3 with-
out. interposed resistance and to thus Oper-
ate a1 magmet W, as hereinnfter deseribed, the
circait through the button being traced as
follows: Upon depressing the button w the
contaet 71 18 brought into circuit with con-
tact device 7%, and the c¢ircuit 1s then from
ground at the subiscriber’s station through
conductor 2, throngh contacts »* and 79,
through a conductor »'* connected with the
contact #1%, and thence to the right main
{ine and to the selector. After reaching the
sclector 1t will be seen that the impulse
parses from the line R to the conductor s,
thence to the conductor e through the contact
device ()’ to the conduector N’ thence to the
contact n” through the relay S, and through
fhe magnet W, thence to the non-grounded
terminal of battery P7, passing first thl‘(mfh
the relay V7 (INig. 80). Smee the impulse
is transmitted to these relave S8 and W with-
ouf. any interposed reststanee al the tele-
phone, both ot the relays will operate, but
the relay S operates with no result of con-
sequence at this time. It will be understood,
of course, that the impulse ennnot reach the
magnets S and W until after the magnet M
has operated to close the circuit at the point
between the conductor N’ and the contact
n’. The depression of the signal button w
operates to open a'contact 74 to separate the
right line from the left line through the
telophone instrument and by way of con-
ductor *. If the signal button 2z 1s de-
pressad an impulse is first sent over the
right. line *with resistance included, theroby
operating the magnet S-of the relector sys-
tem, the circuit being traced as follows:
from ground at the subscriber’s station
L rugﬁ conductor 7* to and through a resist-
ance coil R?, theneo over a conductor »*° to a
movable contact mamnber 7 interposed be-
tween the contact 7 and the contact device
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r7, from the contact device 77 to the contact
dovice 7%, and thence out over the main line
. Atter reaching the main line R, of
course, the impulse passes through the mag-
note § and W, as before, with the exce tion
that in this instance only the magnet S op-
orates for the purpose of operating tﬁe
swileh N,
'n connection with the relay Z. The button
2 is further depressed so us to close a second
cirenit from ground direct to the left line,
which second cirenit may be traced as fol-
lows: from ground at the subscriber’s station

through conductor 7* to contact 7, thenco to,

the contart 7' moving with but insulated
from the contact #7, thenee through a con-
duetor #* to contact »° mounted upon a con-
which latter carries a contact ‘de-
vice 72t operable by signal button o, and
from conductor #2% to the main left line L.
The armature of the relay S having been
<hifted Dy the ficst impulse now directs the
secondd Tpulse thrmtgrl a magnet 7, which
hupulse, of course, passes froni the left line
L. throngh the conductor g to the conductor
¢*. thenee through  conductor N, contact
point », conductors £, ¢ and 2* to the magnet
7, thenee through the magnet Z to the non-
grounded terminal of battery P? by way of
the relay V* (Fig. 8%). The depression of
the button z, it will be seen, opens the con-
tact. device 72, which opens the circuit
through the subscriber’s instrument, as in
the case of the operation of the button .
The arrangement of the circuit of buttons
and ¥ is precisely similar to those described
in connection with the buttons w and z, ex-
copt that when the button 1s pressed
ground is first put on the left line L through
resistance and ground is put on the right
line R direct. Also, when the button 2 s
pressed ground is put direct on the left line
1.. As stated, the sccond forward step of
the selector-bar carries the plunger-like con-
tact devices N and N’ into engagement with
the contact plates n alid a’, thereby closin

bv-th right and left lines through n set o

relays which operate to sclect the proper
(runk, depending upon which line or lines
the trunk-sclecting impulse or impulses are
sent over, and also upon whether or not
these inipulses are sent direct or through re-
sistance. It will first be assumed that the
calling subscriber wishes to call another sub-
ceriber at o distant exchange W and that he
(ithe calling subscriber) beﬁmgs to exchunge
7. He therefore presses button w, wherehy
an impulse is sent from the subscriber’s set
through the vight line direct, and the cirenit
and operations will be as follow.ss from the
main line R through a conductor s 1o u con-
tact strip ¢ mounted to. extend along the
lower edge of the selector-bar, and from this
contact strip through a condvictor o to the
fixed contact o' of the contact device O,

whereby the left line L is placed,

Upon the armature

1,007,251

from the latter contact through the contact
device ¢, and thence through u conductor »*
to the contact device N’ and the contnct
late #n°. From the plate »” a conductor #°
eads to and through a directing relny S
which operates a vibrating switch member
$’, und thence through a conductor «* to the
vibrating switch armature S* of « secont|
relny S° to a back or normully-closed con-
tact 4% and thence through a conductor «* to
a magnet W. The opposite side of the mag-
net W is connected by means of a conductor
o7 with o conductor «* common to three other
similar magnets designuted X, Y and Z, re-
spectively, and severally corresponding to
the different exchanges connected with the
system. From the conductor ** 0 commnon
yeturn conductor «* leads back to and s
connected with conductor o'" and then to
battery, and from battery to ground, thus
completing the circuit. The energizing of
the magnet W draws down its armatie u’
and closes a circuit from conductor &
through a contact device «'¢ to the contact
device 't carried by said armmture o', and
from thence througﬁ w conductor 21° to a con-
tact device s** which constitutes a buck stop
against which the armature arm ¢ of tho
magnet C normally rests, saud srmature arm
being provided with a contact plato 8 adapt-
ed for engagement with the contact 8’ From
the contact plate &% n permanently attached
conductor £'® leads to a similar back contact
«? of the next switch C belonging to the
same series of trunk elements, namely those
extending between the smne exchange sta-
tions, and these connections are repeatecd
throughout this entire system. lrom the
conductor 82 a branch conductor ' leads
through the coil of the first mugnet C, a
conductor 7 from the opposite side of said
magnet leading to n contact device & (see
the scond magnet C of group helonging to
magnet W) mounted upon the answering
trunk jack heveinafter deseribed, which con-
tact is opened by the insertion of the op-
erator’s plug. A return conductor leads
back to stop ¢* agninst which the armature
nrm nm*maﬁy rests, as hereinafter deseribed.
artt is monnted a con-
tact ¢ adapted for contact with the stud ?,
and this plato is connected by a permanently
attached conductor &' with a back stop con-
tact device &2 normally engaged by a con-
tact plate #2° upon the armmture of the sec-
ond magnet C of the series. From the con-
tact plate 5*° a conductor ™ leads to u singi-
lar buck contact 8 of the third magnet of
the series, and s on throughout the Se1°1e8.
Likewiso, n conductor &' extends from the
back contact &' of the second magnet C of
the series, through the coil of said magnet,
and thence to its particular trunk jack and
back to the stud ¢ thereof, the same as in
the first instance; and these connections are
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repented throughont the train. or serics of
mngnets, the condoctor €2t of the Tast magnu
of the series being extended o nnd con-
nected with o conductor 2 common to all of
the different series or trains of magneis.
From the conductor s2* a conunon return
wire 8** leads to the ground side of the bat-
tery. It will be seen-that if the signal but-
ton z which sends a first impulse over the
right-hand hine through resistunce had been
pressed, the circuit would have been the
same so far as actuating the directing veluy
S is concerned, but by reason of the inter-
position of resistance in the line the mag-
net W does not in that case respond it
being understood that this magnet is so
wotind as to require a stronger curtont to
operate 1t than will pass over the line when
the resistance is interposed. The operation
of the directing relay S, however, eloses a
circuit from the left-hand line to magnet Z.
which line, it will be noted. is likewise

laced to ground by the same movement of
tha sigmal button 2z, as hereinbefore de-
seribed. The shifting of the armature 8
of the directing relay 8, as above stated,
closes a circuit from ihe cubseriber's left-
hand main line, without interposed vesist-
ance, when contacts 7' and »7 engage
through the magnet Z. and thereby throngh
the series or train of trunk-operating mag-
nets controlled by said magnet Z, which mav
be traced as follows: from ground at the
subseriber’s station the circuit ic over the
left main line to the conductor ¢. through
the conductor strip * of the sclector-har to
the contuct device N and the contact plate
n, and from contact plate n & conductor #
extends to the side of the armature 8”7 which,
when the directing relav & is cnergized. is
drawn into contact with a fixed contact 7’
A conductor ¢ leads to and through the coil
of the magnet Z and thoenee to the condue-
tor +* common to cach one of the four mag-
nets W, X, Y and Z. from whenee the cir-
cult is Pack to battery and ground over the
conductor a®, as hereinbefore described. The
energizing of the magnet Z ¢loses 1 eirenit
through u conductor #* coiiperatine with the
armature contuact #* of the magnet, wherebhv a
circuit is estabiished through the series of
magnets Cbelonging to the Z exchange group
of trunks controlled by the magnet Z. in the
same manner as deseribed in conneetion with
the series controlled hy magnet W, this
series of magnets being connected with the
common conductor s, The circuits in-
volved when the signeling buttons » and y
are pressed are the same as those involved
when the buttons w and 2z are pressed. but
the difference is that where the operating of
button 2 causes the operation of the magnet
W the operating of the button # causes the
operation of the magnet Y, for the reason
that where button 2 presses the R line di-

rect (o ground, the but{on ¥ pressos tho 1.
bie diveet to gronml, Putting direet. grouns)
on thae I Liney of cour-c, l‘lli'l*giZ{?H the vty
nets S gimd Y i series, but in this in-
stance the operation of the magnoet 82 has
no significance.  -Similarly, where pressing
the button z first puts gronnd throueh re-
sistance on the R line, and then puts ground
drect on the L hne after first operating
magnet. S and then operating magnet Z, hy
pressing hatton .~ the conditions are rve-
versed, 50 that groonnd through a resistance
15 put on the L hine and subsequently divect
ground 1s put on the R line. The result is
that by thus eperating the bhutton a the re-
Iy S2? 18 energized, which then closes o cir-
ctit throngh - the magnet X, which magnet
15 then operated by the direct gronud that i
put on the R bne. Tt will Le ovident, of
conrse, that the said magnets Xoand Y. upon
hetpg energized, operate to energize one of
the O magnets under their control for auto-
matieally seleetimg one of the trank lines go-
Iz In one ease to the X exchange and in
the other ease (o the Y oxehange. Tt has
been mentioned beretnbefore {hat o refain-
mg civendt = provided for maintaining the
ningnet. M oenergized dueing the mterval be-
tween the time when the first etvenit throngh
sard magnet M s nterrupted at the switeh
g® and the time when the trunk elements
have uectuuated and engaged the selector-
bitr.  This cireuit will now be deseribed
ated may be traced as follows: As hereiu-
before deseribed. whenever any one of the
subseribers’ sigmal buttons is actuated cur-
rent. will be directed to and through the con
mon eonductor 8° pertaming to the several
mingnels W, X, Y and Z which in turn con
nects with the common retnrn conductor s
I therefore interpose in suid common return
s a =swiateh-closing magnet 'V? provided with
ab armature »' which 1= cleetrieally con-
nected by means of a conductor »% with the
common return condiretor «** pertaining to
the gronps of magnets C, and 1n position to
be engaged Ly sadd arminture ¢ s a4 contaet
7' which i connected by means of a con-
ductor ' with the conductor 42 leading to
and through the said magnet M. Tt fol-
lows, therefore, that this last-deseribed cir-
cnit will be elosed by the energizing of the
magnet. UV at the time the circeuit is inter-
rupted at the switch ¢°. and the magnet M
will, therefore. remain energized untal that
morement of the instrument which opens
the circuit extending through the conductor
s". From the foregoing it will e apparent
how i subseriber i enabled to seleet a trunk
of erther oue of the four different exchangos
at will, and 1 now remains to he deseribed
how s individual selector is enused to en
gage and form connection with one of the
triunks of the particular exchange wanted
(exchange W), and at the same time pre-
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vent  iterfecence with  this  trunk  while
leaving nll of the other tronks Jending to the
wine exchange W oaceessible to other sab.
<eribors of oither the W oor Z exchange. 1t
will be remembered that the first two for-
ward steps of the selector-bar hereinbefore
described left the selector-bar in position for
the .engagenient, of its contact Angoers e by
any one of the trunk elements whieh should
bo operated.  Inasmuch as all of the mag-
nets (" belonging to any given series or train
are connected in multiple circuit, and the
operation of one serves to open the circult
of the others of the train, it will be obvious
that only one magnet of the train will be
fully energized, nnd the trunk element cor-
responding thereto actuated, the rennuning
magnets of the train, although momentarily
cnergized. dropping back ns soon as the most
advanced one moves forward enough 6o in-
terrupt. (he cireuit.  Without any special
provision, it witl generallyv be found that no
two magnets of a tram, such as the magnets
(', will operate with exactly the same spreed,

and thic nutural tneguadidy vy be sheponded
apon {o eat-e the selection of the trunk.
There are, however, several well knowisy

mieans for ciuus<ing a magnel to operate shyge
gishly, which may be employed to increase
this inequality if desired.  Also, 1o order to
secure nniformity of operation, the magnets
of u train inay be arranged in the order ol
their sensitiveness—that is, the fasdest mag-
net may be allotted to the first trunk, the
next fastest to the second trunk, ete. This,
however, 1s not essential to the successful
operation of the system. The movement of
tHe trunk element operates to clase the cir-
cuit. through the contact finger » at the

point of intersection of the seleetor-har with

this partioular trunk clement und through
the two contacts carried by said finger e and
the r'nrl*es:pondin% contact plates vpon the
trunk element.  In other words, three rir-
cuits are closed at this point practically wi-
multaneously. The closing of the contact
finger 2 with the contact stud 2’ of the trunk
element closes a cirenit through the magnet
D at the opposite end of (he Urunk ~clector
to energize the latter, wiiel eireuit may be
tracetl as follows: frem the non-grounded
side of the battery P7 through conductor o
and conductor s* to a conductor wu, and
thence to the member #” of a switeh T which
is normally clesed. From the opposite or
movable member %? a conductor »* extends

to and through the magoet D, conductor nt,

comtact strip 2° of the anun d° contact +* to
the contact strip on the upper side of the
armature of the magnet D, thence throngh
conductor +*, conducting strip 7, stud a’,
contact finger e, conductor #*, self-restoring
drop 17" and oconduetors »' and £**, and
thenee to the grounded terminal of batterv

P, The completion ouf this eirenit ener-

] \
|
)

1
]

1,907,901

gizes the magnet D, deawing down the ar-
i are thereof and osaillating (the trunk ele-
ment forwardly to its most forward limit,
aned through the medimm of the contact fin-
vor ¢ thrasting the selector-bar to its fore-
most limit. in which position none of the
other trunk elemoents cun mterfere with 1ty
several contact fingers «. When the trunk
clement i= s wdvaneed to its forward hwit
Ly Uhe nmgnet ) the circutt of its particnlar
magnet C s opened between the contact
points & and b, thus protecting the seized
trunk  from interfercnce by another call,
f\lﬂmuj_{li the {]mp U i~ mehuled in the
ahove cirenit of the magonet D) WL receives
only & momentary impudse, <o that s opera-
tion al this tnoe could only be momentary
at. the o=t and, therefore, nor objection-
able.  If desired, the deop conld be so ad-
justed and woinud = pot {0 operate at all in
~eries with the mngnet I)0 NS the amua-
{ure of the magnet 1) as dvaan down the
condaet ~tip & thereot ongages o fixed
condao U o opening the coend hetween said
Arip ond tho eontact w70 and Shuvting the
oo Uhroneh o cotadneto e o whaeh, it wall
by Cotagtr ot Imhlin;j_‘ SRS ”H‘mlgll
the maenet 1) and thos retnios the frunk ele-
ment and selector-bar in peoper position.
The apparatus s now in talking position
and the talking civeuil may be traced from
tlie subceriber’s instruaiment throngh the se-
lector to the distant exchange and back us
follows: from the subseriber’s nstrument
over the right line to the conductor », over
conductor « to the contact strip ¢* upon the
lower edge of the selector-har, and from the
latter through contact strip ot (sce detail
't 5) 1o contact plate o of the trank ele-
ment. which is connected with a conductor
har ot cotmnon Lo each of the snmtlar contact
plates «2, throughout the tength of the trank
clement. and from said conductor strip af
through a conductor » to the right-hand or
sleeve side of the answering jack V.
turn cirenit may be traced from the left-
hand or tip side of the answering trunk jack
V" throngh a conductor »° to a conductor bar
" sintlar to the conductor strip at and sini-
larly connected to each one of the contacet
plates @, From the contact plate 2* the
spring finger or drip ¢ engaged therewith
connecls throngh a condduector #2 with the
contact strip «* upon the upper edge of the
seleetor-bar, \\']liﬂ‘l lttter i connected with
tha subseriber’s left-hand hine throngh the
flexible conductor ¢, thus completing the cir-
¢nit. |
of the trunk-lines R’ and 1./ connected with
the answering trunk jack V and terminnt-

1R

ing in the distant exchange are conncected.

with 2 selector-bar in precisely the same
mianner as in the exchange now heing de-
seribed.  (See Fig. 17). The cireuit over
which the digtant W exclhinnge operator is

The re-.

Tt will be remembered that the ends
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siphaled s us follows Assuming that the that a cireuit is not established at this point

tnprulie or signal in Hm*&:tinn comes 1n over
the vight-liind line R counected with said
brunk-pack  Gme this conneetion it is to Lo

during the return movement of the selector-
har,

The foregoing description refers to a cull

5 noted that of the four calls of different char- 10 a distant exchange W. 1In the case, how- 70
weter, twe will come in over the right line  ever. where the calling subscriber desires o
i v over the Jeft, the drops being in-  local connection—-1lsut 15, & connection with
serted i the respeetive lines accordingly), a subscriber at s own exclinnge Z—the
thee et will be from ground at the call- arrangement may be substantinlly the same.

1O I anbseriber's station through his selec-  In other words, the calling subscriber will 75
tor-har ot his ~tation and over the right- throw drop at the loeal bound, thereby
hand side of tne trunk-line to exchange W signaling the operator. which operator (hy
(see Figr. 7). to the conductor. v, through plugging into tim Jack V of the trunk auto-
the dyop V7 interposed in conductor »1° and mutically selected by the calling subscriber)

15 toeontact /" thionee the elreuit is to a back mquires the number desired and completes 80
cortact o' oand by conductor »'2 to condue-  1he connection, as i exchange W, ut T
tor woand thenee {o battery, as hereinbefors  will now desceribe a different method of tak-
traced, the operation of drop V7 tndicating  ing care of such local calls with the appa-
te the operator at the cxchunge W being  ratus as shown in the drawings. The call-

20 calledd thot o connection is wanted. The ing subscriber wishing connection with the 85
operator having noted the eall simply plugs  local subseriber will, of course, press his but-
nto the answering trunk jack with her ton ¢, which will cause the instrument at
cord plug, which may he of anv suitable {he exchange to select one of the trunks con-
tvpe. in the nsual mans or, thereby cuttn.g trolled by the magnet Z, which trunks termi

25 off the terminals o« and " of the selector of nate in the local hoard. It will be obvious 90
her exchange and at the zame time opening  that sinee these. trunks ure conmnon, 1t 1s
the cireutt in the line #'7 to prevent inter- jn possible for the operator to tel merely
ference. Having inquired of the party who hy the operation of the trunk drop V’ which
15 calling whiut number is wanted she sim My particular Joeal subscriber is the one call-

30 nwoikes the eonnection with the jack of t}wt . I therefore provide means for ascer- 95
pirticular sabscriber hy plt::{;ging in with taining the number of suld calling sub-
the opposite end of the cord in the gsual scriber, whereby the operator may complete
rmunner,  The hanging up nf the subserib-  the connection by plugging into the particu-
ot~ receiver grounds the civenit and thus lur multiple jacics of the ("alling and called .

&5 operales a signal in the exchange operator’s subseribers, and also means whereby the 100
cord, indicating that the subseriber has eom- trunk connection may be broken without
pleted the conversation and that the line disturbing said connection, thereby restoring
should Le eleared, thissignal in the operator’s  the trunks to common uss and thus increas-
cord being of anv nsual type.  The elearing ing the efficiency of the trunking apparatus

10 or restoring of conpections 1o their notnal by l‘f‘-tuining the trunks in use only for R1g- 105
positions is accomplished by the operator  naling the operstor and not during conver-
al. the exchanoe whirl, hae been called bv  sation. IFor this purpose each selector-bar
puttmg on the line 4 eareent of higher  is provided with an individual self-restor-
power, sufficient to operate womngnet 0 eir- pe drop U’ connected in the cireuit which

15 cutt with a conductor bridged across the . hornrally open at an operator's kev des- 110
main Jines and ﬁ]wm‘ring t-p open n Switﬂl'r. ignated (T4 { sep fl*"i;z. ]7)3 saicd flmps fu]ﬂm.

i the Jalding cirenit which eontrols the ecd to be energized by the operation of said
magnet D The clearing iz eflocted by open- Loy, This key may also convenientlyv con-
Ell[_{' the (’:i reat af the switeh T, ]if‘?'ﬁil]]ﬂ‘rﬁlr'l_‘: ('1‘(}' an f}])ﬂrt{tﬂlﬂﬁ ' ligtgning l{('.'\", “l;" Con-

50 deseribed. the operation of this switehr De- facts 2% and +* being indicated for this puar- 115
1IN, ACGOTN p]ishv{.'] by means of a mugnoet 12 pose.  The closure of the Identifying kev .
inetoded m 0 ecanductor ﬁX‘("‘.ﬂdlﬂg ACrocs  outablishes a eireuit ﬂf]rn“gh thp‘ ])ﬂl"ti{‘l;-
the lines » and »” and ncting wpon atl arma- far drop helonging to the subseriber who
ture lever the end of whielh carries the jq ealling, and thus discloses to the operator

56 switch member w2 when the magnet is snffi- which subseriber s asking for the connce- 120
cieitly  enevgized and opens the eivenit, tion, wherenpon she givez him the particu-
Th{‘ ﬁ]'lﬁlliﬂg. of the airemit at the switeh 1T lar connection by t-muw.r*ting the _j“}-qu of
deénergizes the mmoner 1 which Lokl the  the two subscribers. for example, the jnck
tronk clement ., and thevenpon both the trank p- of the ealling subseriber and the similar

80 clement ol e AHIS TR FRRTITS FUT UYPIN AOPTRE PSS ol af the ealled subscriber. Tt is very evi- 125
therebe ritara ta the g postlzone b et dhat i e necessary for the oporntor
el l debent aoeater 7 passing benestl ta discover the nunber of the calling sub-

o tateh enber 700 Tooshis conneetion i 5e <criber., ps eXplamed, or else. it would be im-
o be noted that the upper snrface of the de- pos=vie for her to complete this connection
e tent 15 covered with insulating material, g0 as deseribed. The arrangement of the cir- 180
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cuit by which this is accomplished - -that s,
hy whiel the operation of the identifs ing
drop is msde possible s as follows: When
the operntor potiees the signal by the opeens
tion of the trunk deop V7 <he knows that
some subseriber has  obtamed connection
with the trink to which the suud drop V7
is nllotted, and she at oncee presses the hut-
fon U allotied to said trank. whieh closes
the creceuit t]II‘{)llg’h the subsertber’s setf-pe-
storing drop U7 (see Fig, 19) as follows:
from ground throngh the conductors #7 and
' Lo and through the drop UL thenee over
conductor «*, contact finger o, stiad ¢". con-
dueting strip %, thence to the key U, and
through contact point ¢ to the non-ground-
ol termiinal of battery P70 It will he evi-
dent that the connection from battery to
the drop U’ is not completed until the con-
tact finger « cugages the stud @' s long
as the operator presses the button U* the
drop U’ discloses the number of the call-
ing subseriber, and after giving the con-
nection the operator may release in the nsuad
Wiy 1:}' ]}hi;i’f_ring {1hee l'u](*;lﬁill;}: carrent in
e ek UV oallotted to the trank and pers
nanent v cttached thereto, (See Fig, 17.)
The operator thus <ends veleasing current
from the jack to the conductors « and e,
therehy operating the release nuagnet T3 andd
re-toving he trunk A, TC will be obvions
that he drop V7 for the trmks that termi-
nate in the Tocal exchange will not be con-
nected to the pon-grounded ternanal of the
batters  throngh such contacts ax " ol
o7, There being no use for such a tennk
clement .\ al the other end of the local
tennks the brop V7 will, of course. be con-
nected adivectly to the non-gronnded ter-
nal of the battery,  As already stated, this
method of connecting local subscribiers s
not essentinl, apd the same apparatus and
the samie method may be used as o ealhing
a distant exchange. with the diflerence that
the other tevminals of the trunks ave de-
prived of the trunk elenients A nnd, theres
fore. the drop V7 of cach loeal trunk i~ con-
nected directly to the nou-grounded termi-
nal of batterv.” (See Tig. 17.)  Although
T have deseribed oo method of avtomatieally
obtaining the number of the subwseriber for
increasing the efficiency of the tranksoit wall
he evident that the eficieney of (he {runks
may be inereased inosubstantiadly the sae
manner by inquiring of the subseriber -
self” whatl his womber i<, and then the aper-
ator ann conplete the connection between
the stbaeribers’ jacks and release the trunk
connection. For example, the snbsevibers
can be instrocted that when calling 1their
own oxchunge thev should first give their
own number and then the number of the
line desired, ax is customary in a greal many
places—-that is, as soon as the operator an-
swers, the subscriber instead of just giving

“elutnead detent.

the nnmber 5221, for exsanplo, of the desired
fine will sav 301 o 52210 meaning ihat he
witits his own e 3310 convected with the
e 5221, Of conrae, with thie Lotor mode
of operation (he buttan U* nny be omtttod
from the trauk Tines md the deop U7 Lo
the subseriberd’ lines.

As on o ndter of Turther mprovement |
have provided for the contingenvy of @ sub-
seriber taking down his peceiver and thus
purtially operating the selector and  then
restoring the veceiver without completing
the aperantion of calling. For ths purpose
I huve connected the left line Lonornally to
around through the subscriber’s betl asn-
dicated in Fig, 15, Obvieusly, in the ab-
sence of such special provision, and 1 case
the subseriber did not actuate one of the
«igmal buttons, the aperator at centrnl would
not know that his paatiealar selector-bar
had been operated, and the seleetor would,
therefore, renn disabled so fay o~ that
particular subseriber was concerned until he
al some =ubsequent thae called agon, T
will be l’l‘l]ii'ilil,?i'l'i‘t] that the operation of
tuking down the receiver closed o curcint
throngh (he wagnet 11 and <lopped the e
lector-bay torward ouwe step. e whieh po-
sitton at was engaged st held by the e-
T, now., the trecelver s
agatn hunge wp the second cirentt s closed
thorongh the wagnet Jo whiel closes the err-
cuit throngh wagnet M, which magnet M
in torn steps the selector-bar forward a <ec-
omdd step and thereby cavries the detent
member 7 past the lateh wember, so that
it 12 in position to slide gwder the lateh
abd will not hold the selector-bhar when the
Jatter 1s yeleused.  The corenst Taxt referred
to through magnet J does pot affeet the
trunk celement magnets and, thevefore, when
(he gelector-har has heen stepped forward
the second time. and the cireuit interrupted
througeh the magnet M by the switeh ¢° at
the end of this forward step. it sinply flies
bark to its normual position under the ten-
stom of the spring lﬂ'. This ctrecnt whach
accomplishes the second step forward of the
selector-bar when the receiver s hung up s
(he same ns that which accomphshes the
~amce movement of said bar in its ordinary
operation, excepting that in the present case
the Tine s grounded throngh the subserib-
o1r's bell instead of throngh one of the signal
buttons.  The snbecriber’s bell s se wound
as Lo constitute suflicient resistanee to pre-
vent the t}H])l*I'ﬂtiﬂH of cither of the I‘E}ﬂ}’—
operated magnets 7 and Y. whieh latter
are alone normally comnected divectly with
the left line. so that none of the tengk ele-

ments will he operated. The wmaguet J
will, however.be dperndad, and umawt|t|f-ni'.|y'

the wagnet M. thus <lnfting the selector-
b forward  through  its  second
but inasmuch ar none of the trunk ele-

step s
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ments is operated there will be nothing to
hold the selector-bar in its advanced posi-
tion, and upon the breaking of the circuit at
the switch ¢* the sv]ecmrﬁmr will fly back
to 1ts normal position, the mechanical de-
tent passing under the latch, as in other
CASes.

It will be seen that I accomplish the sev-
eral objects of my invention in a compara-
tively simiple manner and by the use of com-
paratively situple apparatus; that the sys-

tem 1s capable of very wide application and

adaptation either in whole or in part; that it
15 not limited to the use of u central energy
system, but may be readily adapted to other
systems; that by its use the operation of
securing connections is rendered automatic
to .a much greater extent than is the case
with the systems now in general use which
employ exchange operators for making con-
nections, while at the same tine the general
niethod of handling calls at present in vogue
15 not so widely departed from as to inmﬁe

.serious objection; that by the use of my in-

vention it 1s possible to accomplish the same
results of dividing the work of large ex-
changes between groups of operators, sub-
stantially as has heretofore been accom-
plished, by the use of divided switchboards
and that ewing to the fact that the work of
the exchange operator is greatly lessencd

I trunk-lines are
instantly available to every subseriber when

not an actual use, the capacity of a given

equipment is very materially increased over
that attainable with heretofore known sys-

tems.
While I have illustruted and described a

‘preferred cmbodiment of my invention I do

not, for the brosder purposes of my inven-
tion, wish to be understood as Hmtting my-
self to the details thereof as set forth. It
will be seen that Fig. 18 1s a simplified view
of the systew in which the four exchanges
W, X, Y and Z are shown. Each of these

. exchanges has allotted to it a group of sub-

1

Do

60

65

scribers, the subscribers of exchange X bein;
indicaiod at 2, of the exchange W at 3, o
the exchunge Z at 4, and of the exchange Y
at 5. In each of these exchanges the cut-off
relays I are indicated between the sub-
scriber’s station and his individual bar E.
At right angles to the bars I¥ of the exchange
X are shown the trunk bars 27, Y’ and W,
the hnes from each running to the exchanges
Z, Y and W, respectively.  As indicated, the
hne from the trunk bars X7 for Joeul calls
terminate tn the operator’s board 6. The
samo arrangemant. 1s followed out in the
other exchanges W, Y and Z. It will also
be scen that the trunks leading from the %7
bars of the exchnnge X termnate in the X7
bayg of the Z exchange. T'he Y7 bars are, m
a siimilar manner, connected with the X*

bars of the Y exchange, and the W’ bars are

and then inserts the other pluF
1

1.8

connected with the X# bars of the W ex-
change. It will, therefore, he seen that the
trimks ¢, 8, 9, 10, 1] and 12 are two-way
trunks terminating at euch end in one of
the bars A, As mndicated, it will further
he seen that each of the trunk-lines passes
through a jack at eachi one of the exchanges
which it conneets. For example, the trunks
7 have included in their circuits the jucks
13 at the X exchange und the jacks 14 at the
% cxchange. As explained in the specifica-
tion, the Jacks 18 ure only used when ealls
are made from the Z exchange to the X ex-
change, and the jacks 14 are only used
when calls are mm'Jle from the X exchange
to the Z oxchange; and, as explained, when
the operator plugs into a jack it disconnects
the local bars A from the fine 7. Obviously,
thien, the jacks 15 for the local trunk at ex-
change X must differ from the jacks 13 in
that when the operator plugs into any one
of them the trunk bars A of the group X’
are not disconnected from the trunks. The
gume 15, of course, true with regard to the
local jacks 17, 18 and 19, and the other
respective local trunks 20, 21 and 22.
referring to Fig. 18 it will be seen how, if a
call comes in from the Z exchange over onc
of the trunks 7 to the exchange X for ore

‘of the subscribers 2, the operatar inserts one

of the plugs of her cord circuit into one of
the jacks 18 of the trunk which is calling
of her cor

into the jack P? of the desired Iine. In each
of these exchanges the manual apparatus is
located in the board 6, as shown by dotted
lines in Fig. 18. It will be seen that Figs.
15 and 16 disclose substantially what is dis-
closed by Figs. 8 and 8%, but they show more

in detail the arrangement of the circuits,

especially those relating to the trunking op-
erations. These two figures show diagram-
matically three subscribers’ individual bars
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K in the exchange Z. Across these indi-

vidual bars E there is shown ouly one of

the trunk bars A of the local group X’ and
four of the trunk bars A of the group W.
In Fig. 15 the off-normal contacts ', p*!

etc., are indicated by springs, and it will be

seen that €'* has been consolidated with p*:
both of which are connected to the 'gmunga(i
thrust-lover T shown in Fig. 8, In Fiﬁ. 17,
to the left of the dotted line 23-—23, is shown
the manual apparatus individual to the call-
ing line and to a local trunk, 'To the right

-of the line 24—24 is shown a section of the

W exchange, uand between the lines 28-—23
and 2494 is shown the trunk drops of the
exchunge Z and the trunk-lines 10 running
to the exchange W, (See Fig. 18.) -

From the foreging it will be seen that I

‘provide an arrangemont by which a ealling

subscriber may automatically extend His line
into connection with a trunk-line leading. to
a mananl switchboard. Tt will be aeen that
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this is ncecomplished through the mediuin of
the subscribers’ line bars E and the trunk-
line bars A, in the manner previously ex-
Jained. As herein disclnﬁeg, the trunk-
ines extending between the diflerent ex-
changes, or between the different divisions
of the sume exchange, are each two-way in
churacter—that is to say, are each adupted
for trunking in cither direction, cach trunk-

10 line being equipped at each end with as many

multiple terminaly as there are subscribers

~of that exchange, or of that particular diva-

15

2{)

b
N

30

35

40

46

sion of the sanie exchange, and each trunk-
line being provided with a jack at each end
thereof. In this way euach long-distance
trunk, or each trunk between different divi-

gions uf the same exchange, can be scized

automaticnlly at either end thereof, and can
also be extended manually at either cnd
thereof. In other words, each two-way
trunk terinates at cach end in both manuoal
and automatic switchboard apparatus, and
with thi= srriangeomnent one end of a two-way
trunk can be seized antomatically by a call-
ing subscriber, and the manual switchboard
at the other end of said trunk can then be
relied upon to complete the connection from
the trunk to the line of the called subscriber.
For local calls—-that is to say, for culls be-
tween subseribers of the same exchange, or
between subscribers whose lines terminate nt
the same division of a certain exchange—
the trunk over which the calling subscriber
obtains connection with the manual switch-
board, and over which the cull-signal is
transmitted for attracting the attention of
the operuator, can be cut out of the connec-

tion and returned to normal condition,leav-

ing the two subscribers’ lines connected sim-
ply through the medium of any ordinary or
suitable cord circuit. With the arrange-
ment disclosed, the operator can use the anto-
matically-selected trunk for answering the
calling subscriber by plugging into the jack
of such trunk, and can then relcase the eall-

~ ing subscriber from such trunk while she is
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waiting for the called subscriber to answer.
In such case the operator wounld then trans-

fer the cord plug from the jack of the

trunk-line to the multiple jack of the call-
ing line, restoring the automatic trunking
machinery and apparatus to condition for
use by othor subscribers, and leaving the two
subscribers’ lines connected through the
medium of the cord cireuit. On the other
hand, as exﬁylained the operator may ro-
lease the calling subscriber’s line fromn the
trunk which he automatically selected in
making the call, having first automatically
ascertained the number of the calling lins,
and may then ascertain the number of the
called line after plugging into the multiple
jack of the calling line. Either arrangement

can be employed, depending upon the cir-

cumnstancés and requirements of diffcrent

1,007,381

cases, As to the long-distance trunks, how-
ever, it will be seen that these must always
remain in the talking connection, inasmuch
as the operator at the exchange of the
calledd subscriber will not h. ve on her board
uny multiple jack of the calliag line. With
the arrangement shown a calling subscriber
operates one push-button if he 1s calling a
subseriber of the samne exchange, or of %lw
sume division of a large exchange, but pushes
another button if he desires to extend his
line into connection with the line of a sub-
scriber of some other exchange, or with &
called line terminating in » (ifforent divi-
sion of the same exchange, there being as
many push-buitons or equivalent devices as
there are different exchanges, or as there
are divisions of the sanme exchange. In this
way the trunking from one exchange to
another, or from one division of a large ex-
change to another, is automatic and under
the control of the subscribers, and the op-
critors are in any case only necessary for
completing connection with the called line.
No trunk-line can be seized at 2 time when
1t 18 already in use, and thus no interference
oceurs 1 the selection and use of the local
and long-distance trunks—that is, not under
ordinary conditions. By a local trunk I
mean one which ensbles the calling sub-
scriber to signal the operator at the board
on which his line terminates, and by long-
distance trunks I mean those which are em-
F]oyefl by calling subscribers to extend their
Ines 1nto connection with another exchange,
or with another division of the same ex-
change. By a two-way trunk I mean a
trunk which can be employed for extending
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a call in either direction, and which can be

soized at either end thereof, and connection
cxtended from either end thereof. It will
be seen that the two-way trunks, or long-
distance trunks as I have called them, are

1056

ench composed of end and intermediate sec-

tions, the intermediate or body portion of

110"

the trunk terminating at its opposite ends

in spring jacks, and the end sections of the

- trunk being connected with the said main or
-body portion through the medium of series

contacts in the jacks. With this arrange-

115

ment the operater who plugs into the trunk
Jack in order to respond to a call thereby

antomatically disconnects the end section

from the trunk, thus cutting off all of the

multiple switch terminals which are con-
nocted with that section, and precluding
soizie of that end of the trunk by anymlE
ing subscriber. At the other end of the two-

120

way trunk the ond section thereof is neces-

sarily retainod connected therewith, inas-
mnch py it is through the medium of this
end section that the calling substriber auto-
matically selects and seizes the trunk _
tends the call to the other exchange—that is

to sy, to the exchange where the operstér
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1n unswerinﬁ the call automatically discon-
neets from her end of the line the end sec-
tion thereof and all multiple switch terminals
connected therewith. At the calling sub-
scriber’s end of the two-way or long-distance
trunk the same is made busy in the manner

~already explained, so that after the operator

has answered at the called subsecriber's end
of the trunk, then no other calling subscriber
can seize either end of said trunk. It will
also be seen that when an operator plugs
into the jack of the calling line in order
to complete & local call, she thereby auto-
watically energizes a cut-off relay, which
cut-off relay renders inoperative the trunk-
selecting mechanism, or that portion thereof,
which 1s individual to the calling line. With
this arrangement, and after ths operator
has plugged into the individual jack of that
line, the calling subscriber can not then op-
erate or in any way disturb the automatic
trunk-selecting mechanism. As shown, the
subderibers’ lines receive battery current for

talking purposes, and this can be furnished

through the cord circuits or in any other

suitable, known or approved manner. Fur-

thermiore, it will be seen that each sub-
scriber’s line has a double-wound line relay
which is individual thereto, and which is re-
sponsive to all of the acts of the calling sub-
scriber which are necessary to accomplish
the automatic selection of an idle trunk, in
the manner explained. 'The operator can re-
lease the automatic trunk-selecting switch
mechanism of the calling subscriber by a

suitable current, and by means of a suit-

able key in the cord circuit of the answer-
ing plug—that is to say, the plu% by which
the operator answers the call. The system
can, however, be used or operated in various
ways, the novel construction and arrange-
ment affording opportunity for various
methods of operation.
I claim as my invention:

1. In a telephone system, the combination

with a plurality of exchange stations intor-
connected by one or more trunk lines and a
plurality of subecribers’ stations connected
with each exchange, of means for automati-
cally selecting and establishing connections
between said subscribers and any given one
of said exchange stations comprising inde-
pendently moving trunk elementa forming
trunk terminals, inedependently movable se-
lector elements individual to and forming
terminals of the subscribers’ lies, a plural-
ity of normally disconnected directing re-
lays, und means controlled by said directing
relays for automatically establishing circuit
connections between the selector elements and
the trunk elements. o

- 2. In a ftelephone system, the combination

with a plurality of exchange stations inter-
i connected by one or more trunk lines-end a

plurality of subseribers’ stations counecteil

with each exchange, of means for automati-
cally establishing connections between said

-stubseribers and any given one of said ex-

change stations comprising independently
movable trunk elements forming trunk ter-
minals of the several exchanges, each said
clement consisting of a bar with insulated
contacts thereon, independently movable se-
lector elements forming terminals of the
subscribers’ lines, said trunk elements ex-
tending at right angles to said selector ele-
ments, and means operable electrically from
the subscribers’ stations for sending selective.
current to control said trunk aslements for
automatically estaublishing circuit connec-
tions hetweon the selector elements and a
trunk element of a desired exchange,

3. In a telephone system, the combination
with a plurality of excliange stations inter-
connected by one or more trunk lines, and a
plurality of ‘subscribers' stations connoected
with each exchange, of means for automati-
cally “establishing citcuit connections be-

1.0
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tween said subscribers and any given one of

sald exchange stations, comprising normally
stationary trunk elements forming terminals
of the trunks, normally stationary selector
clements forming terminals of the subscrib-
ers’ lines, snid trunk and selector elements
being arranged in intersecting relation with
each other, magnets operable from the sev-
eral subscribers’ stations for initially oper-
ating the corresponding selector element, and
other mogmets for moving the trunk ele-
ments and establishing circuit connections
hetween sald trunk and sclector elements,
suid magnets being operable sequentially.

4. In a telephone system, the combinntion
with a plurality of exchange stations inter-
coninected by one or more trunk lines and »
plurality of subscribers’ stations connncted
with each exchange, of means for automati-
cally estublishing ecirenit connections be-
tween said. subscribers and any given ex-
change station, comprising truuk elements
forming trunk terininals, independent selec-
tor elements respectively forming terminals
of the subscribers’ lines, a series of directing

90

100
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110

relays, means controlled. by said directing

relays for autonwtically and independently
netuating selected ones of said codperating

rlements to establish cirenit connections
therebetween, means for operating and con-
trolling said, directing relays from the sub-
scribers’ stations, and-automatic means op-
erating to prevent interference with a con-
noctedd pair of said elements during the tims
th;;v are in operative engagement with each
other, ~ : -

5. 1n g telephone system, the combimation
with a plurality of exchange stations intey-
connected by one or more trunk lines and a
plurality of subscribers’ stations connected

with ecach exchange, of means for dutomati- -
cally establishing circuit connections between

115
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bl exchanges, wmprising trunk clements
forming Gunk terminals, selector elements
forming terminals of the subseribers’ lines, o
sories of directing relays. means controlled
by said directing relavs for automaticatly
gelating selected ones of sd cooperating
clements  to o establish cirenit  connections
therebhetween. means for operating and con-
trotling sand dicecting reluvs from the sub-
serihers’ stations, and antomalic means ¢o-
operiating (o prevent anterference with a con-
nected pair of said elements during the time
they are in operative encagement with each
other, comprising means for moving sald co-
operating clemonts together out of the path
of movement of the ramaining elements.

6. ITn a circuit selector, a series of trunk
clements and a series of sclector elements ar-
ranged in intersecting relation therewith,
the individual members of one of said series
heing capable of movement relatively to the
other. ¢lectric contaclt devices Jocated at in-
tersecting points upon sald elemcents, means
for imparting an inttial movement to each
member of snid movable elements to estabhish
clrciit connection between the same and in-
dividual ones of the cobperating -elements,
and eans for imparting a subsequent move-
ment of said connected elements together,
whereby+they are carried intd a position
which prevents interference by the other
¢lements.

7. In a telephone system, the combination
of n subscribers set adapted to send out
clectrie impulses of different character, a
st of directing relays responsive to said
mpulses, a set of magnets controlled by and
mdividually operable through said directing
reluys, and a circuit seloctor operable by

suid magnets.

8. In a telephone system, the combination
with the right and left main lines, of a sig-
naling button set, comprising a plurality of

contact devices, interconnections including

resistance between said contact devices
whereby impulses may be sent over the lines
of different power, a pair of directing re-
lays respectively in circuit with said main
lines, a pair of magnets in circuit with each
meain line and beiween which and the but-
ton set said directing reluys are interposed,
and interconnections between said relays
whereby an impulse may be sent over eithdr
main lne directly through its correspond-
ing directing relay to one of snid magnets,
and whereby also an impulse may be sent
over cither main line to tts reluy to shunt

» . . v !
the circuit of the opposite main line, and an

impulse thereafter sent throngh said shunted
cireail to the other of snid prir of mdgnets,
for the purpese sct forth,

9. In a tv‘&p}m: e systom, the combination
with the right and left main lines, of a sig-
naling hutton set comprising a plurality of

contact devices whereby hupulses may be 66
sent over the lines of different power, inter-
connections hetween said contact cdevices, a
pair of directing reluys rvespeetively in elr-
cuit with said main lines. and each operable

to shunt the opposite muin hne, comprising 70
interconnections between said relavs where-
by an impulse may be sent over either mnin
line dirvectly through its corvesponding di-
recting relny to aomugnet to be operatod,
and whercby also a first unpulse may he sent. 75
thirough either velay to shunt the cireait of
the opposite wain line, nd an impulse sub-
sequently sent through snid shunted cirenit

to a device to be operated, resistaned in ench
relay circuil whevecby current may e sent 8¢
therethrough without operating the relay,
and magnets controlled by said relays, for
the purpose set forth.

10. In a systen: for transmitting intelli-
gence  electrically, the combimuation with 85
main circuit hnes, of a train of circuit-con-
trolling magnets connected tn multiple and
responsive in common to a normal current,
and interconnections whereby the operation
of aither of the magnets of the train serves so

to cut out of the train the remaining magnets.

11. In a system for transmitting intelli-
gence electrically, the combination with
main ciremt lines, of a teain of circuit-con-
trolling magnets connected in multiple and 96
responsive in conunon to a normal current,
and interconnections between said several -
magnets whereby the operation of either one
of the train serves to cut out of the train
the remaining magnets, a scleotor element 100
movable step by step, mechanical connec-
tions whereby one of the steps of the selector
element is af)liauted by means of onc of said
magnets of the train, and means effecting the
release of said operating magnet when said 1065

‘gelector element 1s moved a further step,

whereby said magnet returns and restores
the truin to operative condition indepond-
ently of the return of the selector element.

12. In 2 telephone system, the combination 110 -
with a subscriber’s main line and means for -
sending electrical impulses of different char-
acter over said main line, of a plurality of
trains of magnets connected in multiple _
means responsive to the different im urﬁes 115
for operating different trains at will, and -
interconnections between the magnets of

cach train whereby the operation of any one +:

operates to cut out the remuwinder of the

train, a8 and for the purposes sct forth. 180
13. In a telephone system, the combination -

with a talking circmit, means - for sending:

electrical impulses over said circuit of dif- ',
forent charucter. and a set of dlmctm re- vt
lays severally responsive to the different im- 18§

pulses, of u plurality of trains of muagnets
controlled by said directing relays, and in-

terconnsactions hetween the. magnets of each-
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ferent power, and

7 of said

train, whereby the operation of any one
serves fo eat out. the remaining ones of the
train. ‘
14. In a telephone system, the combinution
with the right and 1eft lines of a tulking cip-
cat, of g signaling sel COMPrIsing means
for sending impulses over exch line of djf-
interconnections wherchy
such impulses may be sent alternately over
either wire, a sct of directing relays inter-

connected to respond to said impulses, a se-

magnets, one for each
of the several cirenijts controlled by said di-
recting relays, a Plurality of trains of ning-
nets controlled by said relay-operated mag-
nets, and interconnections between the meni-
bers of each train of magnets whereby the
operation of any one serves to cut out the
remainder of the train. | |

15. Inatelephone system, the combination
with the vight and left lines of a talking
cirenit, of a signaling set COMPrISING meany
for sending impulses ovor cach hne of dif.
ferent power, and mterconnections wherehy
sich mpudses may be sent, alternately over
cither wire, a set ‘of directing relays inter-
connersted to respond to syid Impulses, of
seiies of reluy-operated magnets. one for
cach of the several circuits controlled by
sund directing relays, a pinrality of trains
of magnets controlled by said relay-oper-
uted magnets, and interconncctions between
the members of each train Of magnets
whereby the operation of ANy one serves to
(it out the remainder of the train, and a
cirenit selector having a plurality of selec-
tor elements controlled by the several hag-
nets of said trains of magnets.

16. In a directin relay set, the combhina-
tion with o pair mg main circnit lines. of a
magmet 1n divect cirenit in each line, a cir-
cuit switching armature for each magnet, a
pair of opposed contact devices for each
armature Em.wnen which the latter vibrates.
2 branch conductor leading from each main
line to the contact of the armature of the
opposed relay which is closed when the mag-
net thereof is energized, and a continuation
of each main line whick extends througl
the coil of its relay extending to_that ¢on-
tact. of the armature of the opposite relay
which is closed when the Airmature is in noy-
mal or retracted position, substantially as
deseribed, | |

I7. In a circuit selector, the combination
with a series of selector elements and a series
uf-cniiperuting elements betwoeen which cir-
ciuit connections may be established, of eloc-
trically operated means for imparting an
Initial movement to individual ones of one
id series, A mechanica] detent operating
to engage and hold each mitinlly moved ele.
ment at the end of its inj(ul lmovement,
‘weans for imparting movement to one of

ries of relay-operated

“chanieal detont,

‘hections  whereby movenment

cireurt, of a contact

sl coliperating elements tq
aml means for restoring said purts to (heip
hormnl positions as and for the PUPrPOses
<el, forth.

¥, In a telephone system including g ejy
cuit seloctor, the combinantion with seloctoy
clement and mesnns foy moving suid element
successively  forward step by step, gl
means for restoring the clenont ta its nog-
mal position, controllable over a line cir-
cuit, of r mechanicn) detent comprising o
awl-like latch member and o cobperating

atch member provided with « stop shoulder,

and a switch cam wheeeby the pawl-1jka
member is shifted out of the path of the
shoulder upon the return movement, of {he
selector element, together with a line ofr.
cutt over which the s 1l selector eloment is
controlled,

19. Tn a telephone systent imeluding g ¢y
cuit selector, t‘m combination with g NORISY
of oscillatable trunk elemients and a sopjes
of endwise shiftable selector bhars coiperat -
Ing  therewith, means for imparting an
initinl endwise moevement to ench selector
har controllable over » hine circuit. a e
operating to engrage  angd
nold the selector bar at the end of 1ts 1nitial
Iovement, and means olwrul';lu.elﬂc*l'rimll_\*
for releasing said detent to permit the se.
lector bar to return to 1ts normaj position,
as and for the urposes set forth.

20. In a telephone system  including a -
cuil selector, the combination of twe Series
nt im]mmm]ently movable contact elements,
controllable over a line circuit, the elemen|s
of one series arranged in Intersecting rela.
tion to those of the othey Sertes, means for
nitially  and -inde[n-*nd&ntly moving  the
members of one series, other means for mon-.
Ing the second series of contact elements,
and means for effecting vircuit connections
between said coGperating elements COMT s
Ing contact devices upon each at the points
of intersection, the contaet devices of one
sertes being yieldable anl wdapted to retain
engngement of those of the other series nand
constituting the mechanjen) moving: ¢on-
IS imparted
from the element of one series to s Corre-
sponding element of tho other series, for the
purpose set forth,

21. In a telephone svstem including o cip-
riit selector, the combination of an oscilly.
tory selector element wned an endwise shiff-
able selector element irranged m- intersect-
ing relation thereto, controllalo over a line
' stud upon the oseilly.
tory member and a yieldable contact deviee
tpon the shiftal]e member. said contact de.
Vice of the shiftalle meiber beingr so focated
that in the shifting movement of the latier
member it passes into and oy of the are-

X7
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shaped path of movemont of the contact of
the oscillatory member, whereby said con-
tacts may be caused to engage when the
shiftable member is in an intermediate po-
sitlon by movement of the oscillatory mem-
ber, and the latter member is free to move
withont engugement of the contacts when
the shiftable member is shifted in either di-
rection beyond its intermediate position..
22, In a telephone system inchuding a
circuit selector, the combination of an oseil-
Intory selector element and an endwige
shiftable seloctor element areanged in inter-
secting relution thereto, (;(mfr(}ﬁuhlﬁ over a
hine circuit, - of 0 contact. stud upon the
oscillatory member and a yieldable contact
device upon the shiftable member, said
yieldable contuct devico of the shiftable
member being so located that in the shift-
Ing movement of the latter member it
pusses into und out of the arc-shaped path
of movement of the contact stud of the
osvillatory tember, whereby sald contact
device may be caused to engage when the
shiftatde member is in an intermediate po-
sition by inovement of the oscillatory mem-
ber, und the latter member is free to move
without engagement of the contacts when
the shiftable member is shifted in either dj-
rection beyond its interinediate position,
the engaging part of suid contact stud being
under-cut or recessed to receive and form a
holding engageinent with the end of the
yielding contact, for the purpose set forth.
23. In a telephone system including a
circuit selector, the combination of an oscil-
Jutory selector clement and an endwise shift-
able selector element arranged in intersect-
Ing relation thereto, magnets for imparting
a step-by-step movement to each of suid se-
lector elements, controllable over a line cir-
cuit, a contnct stud upon the oscillatory
member, and a yieldable contact device u pon
the shiftable member, said yieldable con-
tact device of the shiftable member bein
s0 located that in the shifting movement o
| asses into and out of
the arc-shaped path of movement of the con-
tact stud of the oscillatory member, whereby
an initial movement of the shiftable mem-
ber brings it into position for engagement
of the contacts upon the subsequent move-
ment of the oscillatory member, and ‘a

further movement of the oscillatory member

carries with it the shiftable menber by rea-
son of the interengagement of snid contucts,

24. In a telephone system, the combination
of a subscriber’s tele hone, a line cireuit
termmating at the exchange in a mmanually-
operated srring jack and in automatic
switch mechanism, n relny connected with
the subscriber’s line at said exchange, a
source of electrical energy, motor mechs-
nism controlled by said re ay, switoh'niech-
aniem operable by said motor, a series of

Jatks
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trunk lines select.ible by said switch mecha-
nism, and codperative non-interforing mech-
anism operating to prevent the selection of
busy trunks by said switch mechunism.

Qg In a. telephone system, the combina-
tion of a subscriber’s telephone, u line cir-
cuit terminating at the exchange in a manu-
ally-operated spring juck and in antomatic
switch mechanism, a relay connected in cir-
cutt with suid subscriber's line at snid ex-
change, a source of electrical enevgy, 1 motor
mechanism controlled by suid rolay, a switch
mechanism operable by suid motor, a plu-
rality of trunk lines leading to different sta-
tions and selectuble by said switch mecha-
nism, und means for restoving the several
instrumentalitios to norinal. *

20, In u telephone system, the céombina-
tion of a subscriber’s te{ap]mtm Iime, a relay
connected with said subsceriber's line, a
source of electrieal energy. motor mecha-
nism, means controlled by said hne relay for
controlling the initial operation of “said
motor mechanism, switch mechanism oper-
able by said motor mechanism. trunk hnes
selecta{:]e by said switch mechanism, mann-
tlly-operated connection terminals in which
saxl trunks terminate, ‘and cooperative
means operating to prevent the selection of
busy trunks by said switch mechanismi, sub-
stantially as described. '

27, In a teleplhone system, a subscriber's
telephone line, a line velay for said line; -an
nutomatic switch for telephone cirenits, a
plurality of trunks leading from said auto-
mnatic switch to spring jacks before a tele-
phone operator, signals und manual switch-
Ing means before the operator and usso-
cinted with said trunks, torminals in suicl
switching device associated with said tele-
phone line and adapting suid telephone line
to connect with any of said trunks, means
for effecting a connection between said tele-
phone line and an idle one of said trunks
and other means for energizing said line
relay for initiating the operation of said
last means.

28. In a telephone system. n subscriber's
telephone line, an automatic switch for
telephone circuits, a plurality of trunks
leading from said automatic switch to sprin

%eft)re a, telephone operator, signals
and manual switching means before the
operator and associated with said trunks,
terminals in said switching device assooi-

said telephone line to connect with any o
said trunks, and means for effecting a con-
nection between said telephone line and the
first In
trunks.

20. In a telephone system,
with subscribers’ lines terminating thereat,
another exchunge with subscribers’ lines
termimating thereat, a truntk line extending

predeterinined order of said idle

an exchange
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between said exchanges, as many multiple
terminals movable to cloge w circuit for each
end of said trunk line as there ave gub-
scribers’ hnes terminating in ench exchange,
and means for moving said fterminnls and
connecting them with g subseriber’s line.
30. In n telephone system, an exchange,
another exchange, n trimk hne extending

botween the said exchanges, as many multi-

ple terminals movable o close a circuit for
each end of said trunk line as there are sul-
scribers of euach exchange, and means- for
automatically moving satd terminals and for
extending calls to them to give trunking
connection from etther excﬁange to the
other.

3l. In a telephone system, a two-way
trunk line for extending a trunking call, an-
tomatic means for seizing one end of said
line to extendd connection thereover in ono
direction, automatic means for scizing the
other end of said line to extend connection
thereover In the other direction. either of
sald automatic means responsive also for
establishing a local connection.

32. In a telephone system, a two-way
trunk for extending a trunking call, auto-
matic devices by which either end of said
trunk can bhe seized, manual switchboards
at which the opposite ends of satd trunk
terminate, either of said automatic means
responsive also for establishing a local con-
nection. |

83. In a telephone system, a plurality of
exchanges, trunk lines between the same, as

many push buttons for each subscriber as

there are exchanges, and devices responsive
to said push buttons for antomatically se-
lecting idle trunk lines leading to the differ-
ent exchanges,

34. In a telephone system, a plurality of

groups of subscribers' lines, an exchange
equipment for each group; two-way trunks
bétween said groups, each equipment com-
prising means for automatically selecting
idle trunks, each trunk thereby serving to
extend a call thereover in either direction,
and means responsive to the subscribers for
selecting the desired up ahead of the
automatic selection ofgram trunk leading

thereto.

35. In a telephone system, subscribers’
hnes, s common hdttery manual switch-
board, trunks leading thereto, relay coils for
each subsecriber’s line, and means controlled
by said relay coils for automatically select-
ing idle trunks for calling subscribers, the
coils for each line being less in number than
said trunks.
~86. In a telephone system, subscribers’
lines, a manna) switehboard, trunks termi-
nating thereat, relay mechanism for each
subscriber’s line and means controlled by
sald relay for automatically selecting idle

trunks for calling subsr.:ribérs, suld trunks

being greater in r.umber than the relay ccil
or coils for any onc line, -

37. In o telephone system, subscribers’
lines, endwise-shiftable terminal bars for
sald  lines, arranged parallel, means for
operating snid bars responsive to calling
subseribers, trank hnes, and movable trunﬁ

10

70

torndnals  cooperating with smid  bars to

nutomatically conneet ealling  suliseribers’
lines with idle trunk lines.

38. In a telephone system, a manual
switchboard, trunks leading thereto, sub-
scribers’ Jines, a line relay for each subserib-
er’s line, and means initially controlled by
sald relays for automatically connecting
calling lines to idle trunks. |

39. In a telephone system, a signal com-
mon to a number of snbscribers, means by
which a calling subscriber operates said
signal, a group of signals individual to the
different subscribers, and means by which
the operator controls said individual sig-
nals to automatically indicate which suﬁ
seriber is calling.

40. In a telephone system, a group of sig-
nals common to a plurality of subscribers,
menns by which a calling subscriber auto-
matically selects an idle signal, a group of
signals 1ndividual to the di%erent lines, and
means by which the operator controls said
individual sigmal to automatieally indicate
which subseriber 15 ealling,

41. In a telephone systeni, a subseriber’s
line, & relay normally in bridge of thie line,

F

groups of trunks, a combined trunk group.

elector and selector controlled by said relay,
a jack, and a bridge-cut-off relay and nmeans
for operating it by the insertion of n plug
in sald jack. |

42. In a telephone system, a visual call-
signal commmon to a number of subscribers,
means by which a calling subscriber auto-
matically extends connection to said signal
to attract the attention of the operator when
& connection is desired, and means by which
the operator restores said signal to condi-
tion for use by other subscribers and a cen-
tralized source of current for operating and
talking purposes. |

43. In a telephone system, a plurality of
subscribers’ lines, a visual signal common to
sald lines, means by which a calling sub-
scriber automatically extends connection to

80
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sald signul to attract the attention of the

operator when a connection is desired, and
means by which the operator restores said
signal to condition for use by other sub-
scribers and a centralized source of current
for operating and talking purposes.

4. In a telephone system, tranks, a trunk
selector, a subseriber’s line, and a double-
wound hine relay individaal to the said sub-
seriber’s Iine and controlling the said trunk
selector.

45. In a telephone system, u trunk, a jack
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for snid truank, multiple switch terminels for
snidl trunl, and menns for catting off or dis-
connecting the said terminals by the inser-
tion of u plug tn said jack. N

4. Tn a telephone system, a subscriber’s
line, n joek Tor said line, groups of trunlks,
group electing and teunk-selecting means for
sald llim-s, and menns for cutting off or dis-
connecting the suid trink-selecting means
by the insertion of a plug in said jack.

47. In a telephone system, a common bat-
tery mianunl switchibonvd, trunks terininat-
ing thereat, subsceribers’ lines, and means for
automatically selecting idle trunks and for
connecting calling subscribers’ lines théreto,
each trunk having ouly as many multiple
terminals for antomatic connection as there
are subscribers’ iine-, and each subscriber
having a line relay for initiating the opera-
tion of said means.

18. ITn a telephone system, a corumon bat-
terv manual switchboard, trunks terminat-
inee at said board. subseribers’ hines, a line
mﬂl}r for each <ubscviber’s hine, means for
avtomatically selecting tlle trunks, and cir-
cuits closed by the energizing of said relays
for controlling the nitinl operation of the
autonatic selecting means,

49. In a telephone system, a common bat-
tery manunl switehboard, trunks terminat-
ing thereat, subscribers’ lines, a line relay
for each line, and means for automatically
selecting idle trunks for calling subscribers,
said line relays controlling the initial opera-
tion of saud means. .

50. In a telephone system, a comnion bat-

tery manual switchboard, trunks terminat-

ing thercat, a magnet for each line, and
means for automatically selecting idle trunks
for calling subscribers, said magnets con-
trolling the initial operation of said means.

- 51. In a telephone system subscribers’
lines, a common battery manual switchboard,
trunks terminating at said board, movable
terminal bars for said Iines, movai)le termi-
nal bars for said trunks, means for moving
the bar of a calling line endwise, and means
for rocking the terminal bar of an idle trunk
}pto engagement with the bar of the calling

ine.

52. In a telephone system, subscribers’
lines, a common battery manual switchboard,
trunks terminating at said board in spring
jacks, means for automatically connectin
calling lines with idle trunks, and signals
operated over the trunks to attract the atten-
tion of the operator.

58. In a telephone system, subscribers’
lines, a comumon battery manual switchboard,
trunits terminating at said board, movable
trunk terminals, and means for mutomati-
cally moving the terminal of an idle trunk
into connection with a chlling line.

54. In a telephone systeimn, subscribers’

subscribers’ lines are

Levi 61

lines, » manual switchboard, trunks termi-
nating at said board, movable terminals for
the lines, movablo terminals for the trunks,
means for moving the terminal of a calling
lina, and means for automatically moving
the terminal of an idle trunk into ehgage-
ment with the terminal of the calling line.

56. In a telephone system;, a manual
switchboard, trunks on said board, means
associated with one end of said trunks for
antomatically selecting idle trunks, and
nmeans associated with the other end of said
trunks for preventing seizure of a selected
trunk. .

56. In a telephone system, a manual
switchboard, trunks on said board, jacks for
saidl trunks, means for automatically se-
lecting idle trunks and jacks, and means for
preventing seizure of busy jacks.

57. In a telephone systemm in which the
subscribers’ lines are divided into groups,
ineans normally connected with the sub-
seriber’s line by which a calling subscriber
selects the desired group, and means by
which an operator completes the connection
to the calle{\ line 1n that group. |

58. In a telephone system in which the
subseribers’ lines are divided into groups,
attomatic trunking apparatus operative

with the subscriber’s line, to connect a call-
ing line with the desired group, and means
by which an operator completes the connec-
tion to the called lime in that group.

59. In a telephone system in which the
subscribers’ lines are divided into groups,
means by which a calling subscriber selects
the desired group, means by which an opera-
tor completes the connection to the called
line in that group, and a central source for
supplying current to the subscribers’ lines
for talking and switching purposes.

60. In a telephgne system in which the
subscribers’ lines are divided into groups,
automatic trunking apparatus operative
under substation control to connect a callin
line with the desired group, means by whic¢

‘an operator completes the connection to the

called line in that group, and a central
source for supplying current to the sub-
scribers’ lines for talking and B’Witnhing’ pur-

61. In a telephone system in which the
subscribers’ lines are divided into groups,
means normally connected with the sub-

scriber’s line by which a calling subscriber
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selects the desired group, means by which

an operator completes the connection to the
called line in that group, and means RAS80-
ciated with the operator
which the subscribers signal for a disconnec-

tion. - |
62. In a telephone system in which the
ivided ito groups,

s cord circuit by
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autonmtic trunking apparatus operative un-
der <ubstation control, normnlly connceted
with the subseriber’s line, to connect a call-
iner Hhie with the desired group, means by
which an aperator completes the connection
to the called hne in that group. and means
associated with the operator’s cord civealt
by which the subseribers signal for w discon-
nection,

63, Tu a telephone svstemn in which the
aitheeribers! lines are divided imto groups,
means normally conneeted  with the sub-

scivber’s line by whieh a calling subscriber.

solects the desivedd group, means by which an
operator completes the connection to the
called line in that group, and jacks and
line =1gnals for said hnes,

G4 In a telephone system in which the
ubseribers’ lines are divided ito groups,
aitomatic trunking apparatus operative un-
lor subatation control. normally connected
Vil the sihseriber’s line, to connect n call-
g Jine with the desired group. mcans by
which an operator completes the conneetion
io the called line in that group, and jacks
el Tine signals for saad hnes.

6o, kn a telephone  system, subscribers’
|yppees Jivided mto gl‘(}lll}s, nutnmutic means
norwally connected with ‘the subscriber’s
line for trunking between the different
proups, and means at each group for con-
aeeting together the lines of the sane group.

66, In u telephone system, subscribers’
lites divided into groups, automatic means
normally  conpected with the subscriber’s
ine for trunking between the different
groups, and switchboard apparatus at each

group for manually connecting together

lines of the same group.

67. In a telephone system, a calling line,
a called line, and a semi-automatic connec-
vion between the twe lines, which connec-
fion ineludes an antomatic switch which 1y
rormally ronnected to the subscriber’s line,
a tronk line, an operator’s ecord civeuit, su-
pervisory sigmal apparatus for said con-
nection, and jacks and line signals for said
lines. |
68. Tn a telephone systemn, a calling line, &
alled line, and a semi-automatic connection
het ween the two lines, which connection in-
chides a trunk line, an antomatic switch,
which is normally connected to the sub-
coriber’s line, by “whiclh the trunk line is
automatically  «elected, s monual switch-
bourd connecting cord, supervisory signal
appradus for sard connection, and jacks and
line siguals for satd lines. |
69, In a telephone system, a trunk line
terminating at cither end 1n a munual
cwitchboard, and antomatic selective devices
for seizing either end of said trunk lne to
extend a connection to the manual switeh-
board at the other end.

‘any one of said trunks.

21

(0, In o telephone system, a two-way
crunk hine, a call signal device at either end
of snid trunk, automatic selective devices
for seizing either end of said trunk, and
means for causing the operation of the call
sienal upon one end of the trunk upon the
seizure of the opposite end thereof.

Tl. Tna lvlvp'mnv svstem, n group of sub-
scribers® lines terminating in manually op-
orated spring jacks and i contaets of
rutomatic H\'L"Itt'{l{‘.'.ﬁ, n line rvelay for each
line, trank lines terminating in avtowmntic
switches and in spring jacks, snid automatie
switches each provided with means con-
trolled by said line velay for sclecting any
one of said trunk lines when idle, and for
connecting a calling subscriber’s line with
the selected trunk, said line relay controlled
initinlly over the line circuit, and manual
switching means for completing the con-
nection.

72. In a telephone system, a group of sub-
seribers’ Jines, a group of trunks, a plural-
ity of automatic switches for said hnes, a
relay for cach line, manually operated con-
nective devices, each of said switches com-
prising means for selecting any one of said
trunks when idle through the medium of
said line relay controllable over the line, the
selected trunk terminating in an automatic
switch at one end and in one of said connec-
tive devices at the other for completing a con-
nection., |

73. Tn n telephone system, n subscriber’s
line, sutomatic means comprising an auto-
matic switch associated with said hine, manu-
ally opernted switching terminals, trunk
lines leading from said automatic switch to
said manually operated switching terminnls,
and a sigmal at the manually operated
switching terminal of cach of said trink
lines, said antomatic switch comprising
means controlluble over the line circuit for
effecting a connection between said telephone
line and an idle one of said trunks, and for
operating the signal of the selected trunk,
said automatic switch having
relay controllable over said line for operat-
ing saud switch to establish connection with

¥4, In a telephone system, a subscriber’s
line, other subseribers’ lines, a line relay
for suid line, movable terminals for sad

Yine under the control of said line relay,

trunks, multiple terminals for each of said
trunks, the different multiple tevminals of
each trunk being accessible to the diffevent
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lines. an antomatic switch comprising «uid

movable terminals for said subscriber’s line
having means controllable by the lin¢ relay
for selecting any idle one of suid trunks
and for connecting said line with sald se-
lected trunk via its multiple terminals, an
automatic switch for each one of the other
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lines, and a line relay for controlling each
switch to select an idle trunk.

75 In a telephone system, & telephone
line, other telephone lines, a line relay as-
cocinted with said telephone line, movable
torminals for said line under the control
of suid line relay, trunks, multiple termai-
nnls for said teunks, different multiples of
cach trunk being accessible to different ones
of said lines, manual switching terminals
for said trunks, signals for said trunks,
manual switching torminals for said line,
an automatic switeh comprising said mov-
able terminals for said subscriber’s hne
having means controllable by the line re-
lay for selecting any idle one of said trunks
ancd for connecting said line with said se-
lected trunk via its multiple terininals, an
adomatic switeh for eacli one of the other
Times, and a line relay for controlling each
cwiteh to select any idle one of satel frunks,
and neans for connecting the selected one
of snid trunks throngh its manual switeh-
ing terminal to a desived line thmu?h the
manual switching terminal of the desired
line.

6. In o telephone
switchbonrd provided with jacks, subscrib-
ors’ Hines (erminating in said jacks, & lne
veluy for cach line, signals on said board
s in pumber than said lines. automatic
switches for said Jlines. means 1n said
switehes operable to  automatically select
any one of said signals when idle, said se-
Jected signal eperating under the control of
< means to signal the operator to extend
+ coall to another line, said nieans controlled
by said line relay {o cause such selection
ancd operation of one of saud signals, other
lines terminating in said board, and means
for manually connccting the calling lme
with one of satd Iast named lines.

77. In a telephone system, a plurality of
cubseribers lines, automatic switches for
snid lines. trunk lines, s manual switchi-
board, each of suid trunk lnes having ter-
minals in seid automatic switches and in
caidd bourd. a line relay individual to cach
line, each of sad automatic. switches -
vided with means for automatically Seﬁ‘:mt.-
ing any one of said trunks when idle
through the medium of said line relay.

76. In n telephone system, a plurality of
<ubscribers: lines, an sutomatic switch for
ench line, n line relny for each switch, a plu-
iality of trunks,-an operator’s switchboard
cairl trunk lines having terminals 1n said
switches and in said manual switch board,
means in ench of said automatic switches for
antomatically selecting any one of the
trunks when idle controllable through the
line relay of the switch, manual means at
the manual switchboard for extending a

system, a mantal

1,297,951

connection from the selected trunk for talk-
ing purposes, a centralized source of current
and means for supplying current therefrom
to the talking circuit via the selected trunk.

79. In a telephone system, a plurality of
subscribers’ lines, automatic gswitches for
said lines, trunk lines, a manusal switch-
bourd, each of said trunk lines having ter-
minals in said automatic switches and in
saitd board, 8 line relay
of sanid lines, each of said automatic switches
providad with means initially controlled by
said relay for automatically selecting any
one of snid trunks when idle, and n cen-
tralized source of current for operating and
talking purposes, and means for supp ying
<iid source of current through the selected
trunk. "

0. In a telephone systew, a plurality of
<bseribers’ lines, an automatic switch for
cuch line, a liue relay for each switch, a plat-
rality of trunks, an operator’s switchboard,
il trunk lines having terminals in said
switehes and in said manual switchboard,
weans in each of said antomatic switches
for automatically selecting any one of the
trunks when idle controllable through the
line relay of the switch, means at the swilch-
board for extending w connection fromn the
selocted trunk for talking purpoeses, & Cen-
tralized source of cwrrent, and means for
supplying current therefrom to the talking
civenit. via the selected trunk. i

%1. In a telephone systemn, 4 plurality ol
calling subscribers’ lines, # manual switch-
board provided with a set of ansSwering
jucks, trunks leading to said jacks, a plu-
rality of automatic switches, each having a
relay, individual to one of said lines, and
means initially controlled by each relay for
automatically selecting any one of said an-
sworing jacks when idle for calling sub-
scribers.

2. In a telephone system, a manual
switchboard, tranks terminating In said
hoard, & subscriber’s line, a line relay for
said line, means for sclecting an idle one of
said trunks, means for energizing said relay
and means controlled by the energization of
<)d relay for controiling the imitial op-
oration of said automatic trunk - selectIng
Means. .

83. In & telephone system, a manual
switchboard, trunks terminating in said
hoard, a signal, a subscriber’s line, a line
rolay for the subscriber’s line, automatic
trunk-selecting means associated with said
timnks, means for energizing said line relay
to control the initial operation of said trunk-
selecting means, and means for operating
snid signal when an idle trunk is found.

84, In a telephone system, & mannal
switchboard. trnnks terminating in said

individual to each
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hoard, a signaly a subseriber’s hiuey o hine
relay for the subseriber’s line, sutomatic
{rinlke-selecting means assoetated with said
trinks. means for energizing said hine relay
to control the inttial operation of said trunl-
«olecting means, and menns for operating
satd <ignal when an idle trunk is found, and
a centralized sonree of eurrent for operating
Purposes,

85, Im - a  telephone system, a0 manual
switehbowrd, trunks terminating o saxd
bhoard, a <ienal, a subseriber’s hne, a hine
relay for the subseriber’s line, nutomatic
trunk-selecting means associated with sud
trunks, mweans for energizing said line relay
to control the initial operation of said trunk-
seleeting means, means for operating sadd
signal when an idle trunk is found, and o
cenralized sonrce of current for tulking and
operaling parposes,

%G. In n telephone systen, a plurahity of
trunks, automatic means associated  there-
with for automatieally selecting  an wdle
trunk. and manual means for setting up con-
nection with a trank snd for preventing the
setzure of the said trunk by the sard auto-
nuitic means.

87. In a telephone system, a couple of
Iines. an automatic switeh for each hine and
aittomutic trunk selecting means associated
therewith, trunk lines having terminals in
caid trunk selecting means, a hine relay for
each switeh for controlling the operation of
the switeh, means for extending connection
from either line to the other comprising the
switeh of the ealling line and any one of said
trunks, and means for rendering the line
relay of tlie ealled line inoperative when the
conneetion is established.

K8, In n telephone syc<tem, a couple of
lines, imeans comprising an operator’s trunk-
ing cquipment for extending  connection
from either line to the other, sard means also
comprising an antomatic switeh for each
line, means in =atd switches whereby when
either line ealls the other switeh of the ealled
line is rendered inoperative,

89, Tn a telephone system, a couple of

lines, an auntomatic switeh for each line, a
line relay for each switch for contvolling the
operation of the switch, means comprising
an operator’s trunking cquipment for ex-
tending connection from either hne to the

other, said means also comprising the switeh

of the calling line, and means for rendering
the line relay of the called line inopepative
when the eonnection s established.

90. In a telephone svstem tn which the
anbseribers’ Tines are divided into groups,
corresponding groups of trunk hnes, an

aulomatie trunk selecting switch by which
“a ealling subsepiber seleets an idle trunk in

the desired group, and means by which an

120

operator . completes the connection to the
called Hine in the corresponding group., and
a centralized sonree of current for operating
mid talking purposes,

91. In a telephone system i whieh the
subscribers’ lines are divided into groups,
automatic trunking apparatus operative
under snbstation control to connect a calling
line with the desived group, and means by
which an operator completes the connection
to the ealled hine in that group, and a cen-
tralized source of current for operating and
(alking purposes. o

92, In a telephone system in which the
subseribers' lines wre divided inta groups,
trunk lines, an automatic trunk seleeting
switch by which a calling subscriber selects
an idle trunk hoe to the desured group,
means hy which an operator completes the
connection to the called Tine in that group,
and means assoctited with the operator’s

cord cireuit by which the subseribers signal

for s disconnection, and a eentralized source
of current for operating and talking pur-
11088, :

93. Tn a telephone syvstem 1w which the
subscribers’ lines wve divided into groups,
antomatic trunking apparatus operative

under substation control to connect a cullinF

Jine with the desired group, means by which
an operator completes the connection to the
called line in that group, and means uasso-
ciated with the operator’s cord circuit. by
which the subseribers signal for a disconnec-
tion, and a centralized souree of enrrent for
operating and tulking purposes. |

94. In a telephone svstem in which the
subseribers’ lines are divided into groups,
trunk lines, an automatic trupk seclecting
switch by whieh » calling subscriber selects
an idle trunk line to the desired group,
means by which an operator completes the
connection to the called line in that eroup.
and jacks and line signals for said hines, and
a centrulized source of current for operating
and talking purposes.

95. In a telephone system 1n which the
sibseribers’ Jines are divided into groups,
antomatic trunking apparatus operative
under substation control to connect a eall-
ing line with the desired group, means by
which an operntor completes the connection
to the called line in that group. and jacks
and line signals for caid lines, and a cen-
fralized source of current for operating
and talking purposes. |

98. In a telephone system, sobserthers’
Hnes divided mto groups. automatic ineans
for trimking betweer: the different groups,
and switehboard apparntus at each group
for manually connecting together lines of
the same group. line relays individual to
each line, said automatic . means iniGally
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controlled by said relays for performin
sald trunking operations, and a centraliz
source of current for operating and talking
purposes.

§7. In a telephone system, a calhng line,
a called line, and a semi-automatic connec-
tion between the two lines, which connec-
tion includes a trunk line, an automatic
switch by which the trunk line is automuti-
cally selected, a relay individual to the call-
ing line for initially controlling the auto-
matic selecting of said trunk, a manual
switchboard connecting cord, and devices
by which the subscribers signal the operator
to indicate the necessity ﬂ disconnection,
and a centralized source of current for oper-
ating and talking purposes. .

98. In a telephone system, a calling line,
a called line, and a semi-automatic connec-
tion between the two lines, which connection
includes an automatic trunk selector, a trunk
line, an operator’s cord circuit, supervisory
signal apparatus for said connection, and
jacks and hine signals for said lines, and a
centralized source of current for operating

and talking purﬁoses.
99. In a telephone system, a calling line,

a called line, and a semi-rmutomatic connec-
tion between the two lines, which connection
includes a trunk line, an automatic switch
by which the trunk line is automatically

. pelected, a manual switchboard connecting

cord, supervisory signal apparatus for said
connection, and jacks and line signals for
said lines, and a centralized source of cur-
rent for operating and talking purposes.

100. In a telephone system 1n which the
! 04 Ps,
trunk lines, an automatic trunk selecting
switch by which a calling subscriber selects
an idle trunk line to the desired group, and
semi-automatic means for completing the
connection to the called line in that group,
and & centralized source of current for oper-
ating and talking purposes.

101. In a telephone system in which the
subscribers’ lines are divided into groups,
trunk lines for each group, automatic trunk
electing and trunk selecting apparatus oper-
ative under substation control to elect a

roup of trunks and to automatically se-
ect an idle trunk in that group to connget
a calling line with the desired group, and
manual trunking means for completing the
connection to the called line if the called
line is in the same group with the calling
line, and a centralized source of current for
operating and talking purposes.

102. In a telephone system in which the
subscribers’ lines are divided into groups,
trunk lines, an automatic trunk selecting
switch by which a calling subscriber selects

- an idle trunk line to the desired group, semi-

sutomatic means for completing the con-

1,807,981

nection to the called line in that groap, and
means ussociated with the operator’s cord
circuit-by which the subscribers signal for
& disconnection, and a centralized source
of current for operating and talking pur-
poses.

108. In a telephone system in which the
subscribers’ lines ave divided into groups.
automatic  trunking apparatus  operative
under substation control to conneet a eall-
ing hine with the desired group, semi-auto-
matic means for completing the connection
to the enlled line in that group comprising
an operator’s cord cirenit, and means asso-
ciated with the operator’s cord circuit by
which the subseribers signal for a discon-
nection, and a centralized source of current
for operating and talking purposes.

104. In n telephone gystem in which the
subscribers’ Iines are divided into groups,
trunk lines, an automatic trunk selecting
switch by which a calling subseriber seleets
an I1dle trunk line to the desired group,
semi-automatic means for completing the
connection to the called line i that group,
Jacks and line signals for said lines, and a
centralized source of current for operating
and talking purposcs.

105. In a telephone system in which the
subseribers’ lines are divided inte groups,
automatic trunking apparatus operative
under substation control. to connect s call-
g hne with the desired group, semi-auto-
matic means for completing the connection
to the called Line in that group, jacks and
line signals for said lines, and a centralized
source of current for.operoting and talking
purposoes.

106. Tu a telephone system, o subseriber’s
line, an automatic trunk selecting switch
assoclated with said hine. trunks terminat-
ing in said switch, said switch provided
with & line relay, means for closing a cir-
eiit through said line relay over the two
sides of the line in series to mitiate the op-
eration of said switch to select an idle one of
said trunks, and a centralized source of cur-
rent for operating and talking purposes.
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107. In a telephone system, a line, &

switch associated with said line, a plurality

of groups of trunks associated with said

switch, means for operating said switch to
elect one of said groups, and menns in said
switch for automatically selecting an idle
trunk in said group, a central source of bat-
tery, and means associated with the selected

i16
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trunk for supplying current for talking pur-

poses to the line.

108. In a telephone system, a. subscriber’s

line, an automatic switch for said line, a
relay individual to the line and a battery

in series across said line at the automatic -

switch, a called subscriber’s line, and semi-
hutomatic menns comprising saiti

126

automatic



10

15

20

2D

IO errerll W

1,807,851 ' a0

switch for establishing connection between
the two lines, snid velay initially operating
aiid switch, and means for breakin saicl
connection across the ealling, line during
talking. | _

109, In o telephone system. o line, an auto-
matic switeh associnted with said line, a line

relny individuul to smid line and battery

1 series neross said line, o trank line, aunto-
matic means in said switch imitially con-
trolled by said relny for selecting snid trunk
Line from other trunk lines, another sub-
scriber’s line, semi-nutomatic means coni-
prising said switeh and trunk line for con-
neeting the two subseribers’ lines, and means
for breaking the said relay and battery con-
nection across the first line, and o centralized
battery for supplying talking current to the
talking circuit.

110. In a telephone system, a line, an auto-
mnatic switeh associated with said line. a line
relay individual to said line and battery 1n
sories across said line, a trunk line, auto-
matiec means in said switeh initially controlled
by said relay for selecting said trunk line
from other trunk lines, another subscriber’s
line. semi-uutomatic means comprising said
switch and trunk line for connecting the

Ctwo subsceribers’ lines, and means for break-
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ing the said reluy and battery connection
across the first line, a centralized battery,
and means for supplying current to the
talking circuit via said trunk.

¢ 111. In a telephone system, a trunk line,
automatic and manual equipment associated
with each end of the.tmni line, means in
cach of said automatic equipments for seiz-
ing the corresponding om‘ of the trunk line,
and means in each of said manual equip-
ments for extending connection from tllm
trunk line after it has been seized by the auto-
matic equipment at the opposite end.

112. In a telephone system, a trunk lne,
automatic and manual equipment associated
with each end of the trunk line and having
trunk terminals in which the line terminates,
weans in each of said automatic equipments
for seizing the corresponding end of the
triink line, and meang in each of said manual
equipments for extending connection from
the {runk line after it has been seized by the
antomatic equipment at the opposite end,

‘whereby two subscribers’ lines may be con-

nected in a talking circuit, and a central
battery for supplying talking current to the

~ talking circuit.

113. In a telephone system, a subscriber’s

~line, an automatic switch associated with

said line, a plurality of groups of trunks
accesgible via said switch, a mannal board,
means for electing a group of trunks antl
for then selecting a trunk in the group ter-

minating in said board, a signal associnted
with the trunk, and means for operating the

b

same ivhen the trunk is seized for signaliﬁg
an operator at the board. -
114. In a telephone system, a calling and

L3N
iriy

+ called line, a manual board equipment, an

automutic switch for cuch " line operable
{hereover to extend connection' to ‘either
cubgeriber’s line throngh the medium of
manual equipment, means allotted to- the
enlled line whereby the connection from
the calling to the called line mny be com-
pleted manually, and means allotted to the
switch of the called line for rendering the
«witch of the called line inoperative when
connection is completed fherewith.

115. In a telephone system, a calling and
a called line, a manual board equipment. an
cutomatic switch for éach line operable
thereovel to extoend connection to either
subscribar's line through the medium of
manual equipment, weans allotted to the
called line whereby the connection from the
enlling to the called line may be completed
manually, and means allotted to the switch
of the called line for rendering the switch

70
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of the called line inoperative when connec-

tion is completed therewith, and & central-
ized battery for supplying talking current to
the circuif.

90

116. In a telephone system, a couple of

lines, an automatic trunk selecting switch

for ench line, trunks terminating iu suid

85

switch means for establishing connection

from z;ther line to the other comprising the

cwitch of the calling line and any onc of
«aid trunks, means in each switch operable
wlﬁm the line to which the switch belongs is
ca

line inoperative, said means controlled over
2 cireuit separate from the talking cirenit
connecting the calling and called lines,

117. In a telephone system, » line, auto-
matic means for extending connection from
said line, manual trunking means for ex-
tending connection to said line, means for
making said line busy at the second means
when the line is calling comprising a private
cirenit, & magnet in said circuit, and means
for energizing said magnet over said private
oircuit when the line is ealled to render the
automatic means for extending connection
from the line inoperative. |

118. In a telephone system, groups of
trunk lines, said trunk lines provided at each

end with a movable contact, the contact at

one end of each trunk being individual to a

~ single subscriber’s line and movable to close
connection therefrom to the subscriber’s
line, and an automatic group elector and

100

ed for rendering the switch of the ealled.

106
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trunk selector for connecting with any one

of said trunk lines.

119. In a telephone system, a subscriber’s

Jine, an individual sw itch comprising u plu-
rality of trunk line terminals, means for
moving each terminal independently of fha

I-II .J.. .
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other, a trunk hne ronnected with each ter-
minal and subscriber’s line terminals adapt-
ed to codperate with snid trunk terminals in
establishing connection between the line and
any one of said trunk lines, each trunk hav-
ing a terminal in a manual trunk board.

%20. In a telephone system, the combina-
tion of a subsceriber’s line, a plurahty of
multiple line terminuls for aid subscriber’s
line, a plurality of trunk line terminals indi-
vidual to the subscriber’s line and each
adapted for movement independently of the
others, means nnder the control of the sub-
scriber for operating the trunk line termi-
nals, and means under the control of the sub-
scriber for opernting the multiple line termi-
nalg each tronk having a terminal in a man-
ual trunk bourd.

121. In a telephone svstem, the eombing-
tion of a subscriber’s line, a movable line
terminal connected with said subscriber’s

Jine, an automdtic trunk selector, a trunk

line, a movable trunk lme terminal connect-
ed with the trunk line. and means under the
control of the subscriher for moving suid ter-
minals toward each other and into contact
and for operating saidt stlector to select the
trunk independently of the subseriber.

122, In a telephone system, the combina-
tion of a plurality of trunk lines, trunk line
terminals, a plurahity of subseribers’ «hift-
able Iine banks, each provided with mnltiple
terminals adapted to codperate with said

trunk line terminals in establishing connec-

tion between any subscriber’s line and any
trunk Jine, subseribers’ individual line relays

for operating said line banks, and auxiliary

switches adapted td he opernted by theshifi-
ing movements of shid line banks, -

123, A telephone system comprising a
plurglity of gubscribers’ shiftable line-banks;
subseribers’ individual line relays for oper-
ating said line banks, spring meuns for re-

storing said line banks to their-normal posi-

tions, and trunk line terminals adapted to
coﬁ;l)‘emte with said line banks, each linc
bank being provided with & plurality of

'l'nultiple terminals of its allotted line.

124. In a telephone system, the combina-
tion of a subscriber’s line, a plurality of
multiple terminals of said subscriber’s line.

- subscriber’s individual line relay means

for shifting said multiple hne terminals in
unison, and spring meuns for returning said
group of multiple line terminsls tor its nor-
mal position, B .

126. In a telephone system, the combina-
tion of a plurality of trunk lines, a plurality
of megal plates connected with each trunk
line, {rie plates allotted to any trunk line be-

- ing rigidly connected together but insulated

from each other, each plate being provided
with & plurality of clectrical contacts,
means whereby the metal contucet plates son-
nected 'with any once line may be and are

1,807,881

shifted independently of the plates conneet-
ed with the other trunk lines, subsceribeps’
hines, and automatic trunk selecting meons
operable over smid hines and adapted to co-
operate with the said electrical contacts
formed on the snid metal plates conneeted
with the tiunk lines, whereby anv sch-
scriber’s line can be connected with any idle
trunk line. o

126, In a telephone systom, the combina-

70

76

tion of a subscriber’s line, n plurality of

movable line terminals, said teeminals eon-
nected in natdtiple and adapted for use in
calling out over said Hine, nud a plueality of
line terminals, snid Tine terminnls connectod
in muitiple and adapted for use inenlling in
over smid line and means for moving sunid
first terminals. |

127. In a telephone systen, n central ex-
change, three groups of lines, ciich line con-
nected with the exchange over a pair of con-
ductors, means for connecting calling and
called hnes over a talliing civeni, sl talk-
Ing civcuit including said pair of conduc-
tors of the connected lines. saud means in-
cluding in eombination a plurality of trank
lines extending between the first and second
groups and the first and third groups, an
automatic trunk selector in the first group
having terminals of said trunk lines, means
for connecting’ a calling line in the first
group with a particular line in the second
group, sald means comprising snid selector
and any one of the trunk lines for the sec.

md group, means for connecting the suid
‘calling Ime with a particular line in the

third group, said means comprising said
selector and any one of the trunk lines for
the third group, and u line relay operated
by closing said pair of conductors at the
calling Slltﬁtﬂtiﬁl’l for controlling said selec-
tor whereby it may operate to sclect the
trunk line for cither connection. -

128. In n telephone system, three groups
of lines, a plurality of trunk Iines extending
betwoen the first and second groups and the
first and third groups, an automatic trunk
selector in the first group having terminals
of said trunk lines, means for connecting a
calling line in the first group with a particu.
Iar line in the second grmtpcﬁs&i{l MEans coi-
prising said sclector and any onfes of the
trunk lines for the second group, means for
connecting said_ealling line with u particn-
lar line in the tkird group, said 1neans com.
prising sald selector and any one of - the
trupk lines for the third group, a live relay
for the calling line for controlling said se-
loctor whereby it inay operate to select the
trunk line for cither connection, and means

in the second group associnted with the.
trink lines for the second: grou

for estab-
lishing a connection from 'a calling line in.
the second group over the suid trunk lines
for the sccond group to the first. group.
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129. Tn a telephone systen, three groups
of lines, n pluraltty of trunk lines extending
beiwoeen the first and second groups and the
first and third groups, un sitomatic trunk
wlector in the frst group having terminals
of kaid trunk Jines, means for conmecting
enlling line in the first grostp with @ partiedu-
lar line in the second group, sald neans com:
prising said selector and any one ot the
trunk lines for the second group. means fov
connecting the said calling hne with o par-
Genlar line i the thivd group, sald nians
comprising said selector and any once of the
Uank lines for the third group. and means
‘h the second group associnted  with the
Ceank lines for the second group for estaby
hishing a conneetion from & calling line
the second group over the said trunk fimes
for the sceond group Lo the fivst group.

130, In a telephone systeny, thyee group
of Tines, a plurality of trunk Hnes extending
hotwoon the st and second gronps and the
first. und third groups. au automatic trunk
coloctor in the first group having terminals
of said 11k Vines, means for connecting a
calling line in the first group with a parl Taik
Jar line in the second group. suid means coni-
prising said sclector and any one of the
trunk lines for the second group, means for
connecting the said calling line with a par-
ticular line in the third group. sald means
comprising said selector and any one of the
trunk lines for the third group. a line reluy
for the calling line for-controlling said se-
{ector whereby it may Gperate to select the
trunk live for either connection, and a cen-
tralized battery for supplying current for
operating and tallking purpoeses.

131. In a telephone system, thvee groups
of tines a plurality of trunk lines extending
betwoeen the first and second gronps and the
first and third® groups, an automatie trunk
coloetor in the first group having terminals
of said trunk lines, means for connecting «
calling tine in the first group with a pat
ticulur line in the sccond group, sakd means
comprising said selector and any one of the
¢runk lines for the second group, means for
id calling line with a particu-
jar line in the third group. said means com-
prising -said selector and any one of the
trunk lines for the third group. a line relay
for the calling line for controlling said se-
lector whereby it may operate to select the
irunk line for either connection, means in the
second group associated with the trunk hnes
for the :ond group for establishing a con-

nection from a calling line in the second

group over the said trunk Hnes for the sec-
ond group to the first group, and a contral-
ized batterv for supplying current for oper-
ating and talking purposes. o

132, Tr a telephone system, a central ex-

change, a line. an automatic trunk selecting

switch associated with said line, tvunk linesy,
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terminating in said switeh, unother line, botlh
lines commecied with the exchange over a
puir of conduetors, means for connecting
said first and second lines over a talking cur-
cuile said talking eirenit including said paine
of conductors of hoth lines, said means com-
pri-zing said switch and any one of said
crunk hines. o line relay operated by elos-
ingr said pair of conductors of said first line
for initially econtrolling the operation of
catd switeh wherehy it may operate to select
a2 v unk for the connection. |

133, In o telephone systemn, three groups
of lines. o plueality of (rank lines extending
hetswoen the tirst and second groups and the
fir<t and third groups, an automatic trunk
seloctar in the tirst group having terminaly
of suid trunk fues, means for connecting a
cabling ling in the lirst group with a paitic-
lnr 1ine in the second group, sald means com-
prising saud selector umi any one of the
{runk lines for (he second group, means for
connecting the <aid ealling Tine with s par:
ticular Hine i the third group, said means
comprising said sclector and any one of the
trunk lines for the tonrd group, and a cen-
tral battery for supphying current for talk-
Ing PurPoses. |

134. In u telephone systemya line, an au-
tomatic trunk selecting  switeh associated
with satd line, (vunk hines, o teriinal for
ench of said trunks aml for said line in smd
switch. another Hne, means for connecting
the two lines. said means comprising seid
switch and any one of snid trunk lines, said
switch having also means for moving the
teriinals of the selected Hrunk into connec-
tion with the iernunals of the first line.

135. Tu a teleptione system, a line, an au-
tomatic trunk selecting switch associated 1
with said Hues. (runk lines, n terminal for
ench of said trunks and for said line in said
switeh. another line, mweans for conneeting
the two lines, said means comprising said
switeh. nnd any one of said ivunk Yines, said 1
switch having also weans for moving the
terminals of the selected trunk into connec-
tion with the terminals of the first line, and
a4 contral battery for supplying current for
operating and talking purposes.

7

1

136. In a telephone system, a line, an au-
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tomatic trunk sclecting switch associated -

. with said line, trunk lines terminating in
said switch, another line, means for connect-
ing the two lines. said means com rising 1
said switeh and any one of said trﬂnE lines,
a line relay individual to saiG first hine for
controlling the operation of said switch
whereby 1t may operate to select a trunk

for the connection, said relay normmully 1

bridged across said line, circuits controlled
by said relay. a circuit for said line relay
comprising the line, and & second relay for
controlling the cirenit of the first velay.
187. In a teleplione system, a plurality of 1
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lines, nn antomntic switch common to gnid
lines and noronlly diseonneeted therefrom,
means Tor connecting any ong of said lines
with said switch, u plurality of groups of
tranks associnted with said switeh, means
m_said switch operable to elect a group of
sabd tranks and for nutomatically selecting
un tdle trunk in the elected group, means
for connecting said one line with the se-
lected trunk wnd for then automatically re-
leasing said switch and maintaining the
connection between (he line and seleetod
trunk.

138. In a telephone system, calling suls-
scribers’ lines, a ling relay individual to each
hne, & numerieal switely comunon to  said
lines, groups of trunks accessible to snid
switch, means in said switch responsive to
ah operation at the calling subseriber’s stu
tton to elect a group of trunks and to select
an idle trunk in the group, means by which
a calling subscriber connects his line with
sald numuerical switch before the cperation
of said switch, suid means comprising said
retay.

139, A telephone system comprising tele-
phone lies, operator controlled link circuits
antomatic traveling switches adapted for op-
eration for interconnecting said lines and
hink circuits, and operator actuated release
controlling switches for releasing said auto-
matic switches when operated.

140. A telephone system including tele-
phone lines, normally passive selective
switches adapted for use in establishing
connections, means responsive to calls for
starting suid switches, said switches includ-
g automatic traveling mechanisms, and
means at the exchange whereby the opera-
tors thereat restore the switches.

141. In a telephone system, a telephone
line, link circnits for extending the circuits
of suid line, a source of current, an automatic
switch having an electromagnet connected
with said line and said source of current
adapted to initiate travel of said switeh to
select an idle link-circuit, a second electro-

hagnet associated with said switch and

adapted to be energized from said same
Bource of current, armature controlled mech-

~anism therefor and means for shifting said
armature controlled mechanism on final se-

lecting movement of said switch to discon-
nect said first mentioned electromagnet from
the telephone line, S

142. In a telephone system, the coinhina-
tion with a telephone line of a busy trunk
circuit and an idle trunk circuit, a central
source of current, and selector means con-
trolied by current from said source over the
limbs of the telephone line in series, adapted
to move over the contacts of said busy trunk
und connect said line with said idle trunk
ctreait, and means for supplying talking cur-

by an imtinl impulse transmitted upo

1,807,801

rent from suid sourcee through the conueeted
idle trank eirenit (o said line, substantinlly
us described,

148. In a telephone system, p plueality of
stibscribers’ lines, n plavality of trunk lines,
un wutomatic switeh individuni to cach sul)-
seriber’s line for selecting an idle trunk, wnd
means for operating said switch by an initial
inpulse transmitted upon the removal of the
receiver from the hook by the calling sub-

scriber.
144, 1n a telephone system, a plumlitf
of subscribers’ lines, a plurality of trunk

lines, a non-numerical switch individual to
each subscriber’s line for selecting an idle
trunk, and means for operating said switch
n the
removal of the recciver from the hook by
the calling subscriber.

14d. In a teleplione system. the. combina-
tion with a telephone line of a busy trunk
cireuit, and an idle trunk circuit and se-
lector meuns controlled by current over the
limbs of the telephone line in series, adapted
to move over the contacts of said busy trunk
and conneet said line with said idie trunk
circuit, substantinlly us deseribed.

146. In a switch, the combination of sets
of 1ntersecting bars, contact sets at the in-
tersections of suid bars, means effective upon
conjoint displacement of two intersecting
burs for opoerating a contact set, and means
dependent. upon the continued ¢ isplacement.
of one, but independent of the continued dis-
placement of the other of said bars for main-
taining the said contact set operated.

147. A telephone exchange system includ-
ing an electrical circuit, selective switches,
multiple terminals pertaining to said circuit
at sald switches, nornally unselectable in
charucter, 8 magnet individual to said cir-

cult for operation to render said terminals

selectable in character, means for operating
said magnet, and apparatus for starting a
switch responsive to said magnet to select
sald circuit. ,

148. A telephone exchange system includ-
ing an electrical circuit, selective switches,
multiple terminals pertaining to said circuit
at said switches, normally unselectable in
character, a magnet individual to said cir-
cuit for operation to render said terminals
selectable In character, means for operatin
sald magnet, apparatus for starting a switch
responsive to sald magnet to select said
line, and circuit connections effective on se-
lection made to render said terminals un-
selectable, _ -

149. The combination with an electrical
circuit, of 4 selective switch, a terminal of
said circuit at said switch normally unselect-
uble in character, a magnet and . “vitch con-
tacts controlled th
terminals and individual to said circuit for

ereby assucinted with said
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operation to render snid termina) sclectable,
mechanism responsive to said magnet for
starting said switch, and moans for operat-
iu%r suid magnet.

5 20. A telephone exchange nystem com-
prising a plurality of subscribers’ lines, a
plurality of associated link-circuits, a plu-
rality of switch mechanism individually op-
erative to establish connection between a caﬂ-

10 ing line and an idle link-circuit, operator’s

means for extendinF the circuit of a selected

link-circuit to a called line, and means under
the absolute control of the operator for

rondering tho selected link-circuit selactable
by other switch mechanisms. 5

1561, In u telephone system, a neries of re-
lays, means for energizing any one of said
relays initially, and an interference circuit
pertainin{g to all said relays and operating to
prevent the operation of two of said relays 2¢
simultaneously.

HOMER J. ROBERTS.

Witnesses: |
Arsxrr H. Graves,
Freperick C. Goopwin.




	Drawings
	Front Page
	Specification
	Claims

