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To all whom it may concerv:

Be it known that I, FRANK B. COOK, a citl-

zen of the United States, residing at Ohleabo
in the county of Cook and State of Illinois,
have invented a newand useful Impmvement

in Telephone Apparatus, of which the follow-

ing is a specification.

My invention relates to smtchboards for
telephone-exchanges,and more particularly to
certain 1mplovements in what are known as
‘“trunking” or ‘‘ transfer” systems, by which
conneetions ave established between switch-
boards or between different sections of a
switchboard. In trunking or transfer sys-
tems the dif
different exchanges are connected together by
trunk-lines, Wthh are used for completmﬂ' the
circuits between subscribers’ lines at diff
ent sections of smtenbomd% or at different
exehanges

‘The object of my invention is to provide

means whereby when any given trunk-line is
in useatany one sectionit becomes impgssible

to establish ¢onnection with that line at any

‘other section while that line is in use, this

result being accomplished in the act of mqert-

{ions.

My invention has certain other objects in

view; and it consistsin certain arrangements,
construction, and details about to be de-
seribed, refer ence being now had to the ac-
companymﬂ' drawings, in which—
Figurelis a mde_mew of an improved form
of jaek used in conjunction with certain cir-

cult arrangements to effect the desired end.
3 18
a cross-section on the line Y Y of Fig. 1. Fig.

Fig. 2 1s a plan view of the same. Fig.
4 18 a cross-section on the line X X of Fig. 1.
Fig. 5 is a front elevation of the jack. FKig.
6 1s an enlarged front elevation of the jack
with the face-plateremoved. Fig.7isa section
on the line A A of Fig. 6. Fig. 8 is a section
on the line B B of Fig. 6. Fig. 9 is a cross-
section on the line D D of Fig. 6.
a detall view, partly in section, of a switch
operated by a pulley-weight. FKig.1lisa plan
view, partly -in section, showing a number
of pulley-weights and switches operated
thereby. I'ig. 12 is a detail view showing a
switch operated by a plug. Fig. 13 is a sec-
tion on the line I I¥f of IFig, 12, Fig. 141is a

‘erent sections of switehboards or |

er_

Fig. 10 is

| view of another means of operating the smteh

by the plug. Fig. 15 is a dmgmmmdtw view
of my 1mp10ved arrangement, showing the
jacks open at each section to receive a plug,
the trunk-line not being id use. Ifig. 16 is a

33

like view showing a plug inserted in a jack

at one section, all the other jacks on that
trunk-line at other sections being closed and
the trunk-line in use. Iig. 17 is a like view
showing a different circuit arrangement for
use in conjunction with multiple switch-
boards independent of the trunking system,
in which the jack differs in construction from 6 5
the form shown in Figs. 1 and 2. |

In carrying out my invention I provide
spring-jacks of peculiar construction, having
electromagnets mounted thereon, which act
upon what maybe termed “shutters ”? causing 7o
the shutters to assume a position in front of |
the opening of the jack when attracted by
the magnets, and thusclosing the jack against
insertion of a plug, the shutter returning by
oravity into a position away from said open-
ing of the jack to open the jack to the inser-
tion of a plug. 'The shutters are normally
in a position away from the opening of the
jack, and therefore a plug may be inserted
in any one of them. 85

The act of inserting a plug into any one of
the jacks closes two local cirenits, which in-
clude a signal device, a source of current-
supply, and the electromagnets of all the
jacks of that circuit, thus operating a signal
and energizing all of the electromagnets of
the jacks, which in turn are closed to the
insertion of any plug, thus preventing any
other operator from encroaching upon that
line while it 1s in use. .

One form of spring-jack (desig nated at 20)
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consists of an electromagnet 21, held between

the insulating frame-pieces 22 and 23, which
has extended pole-pieces 24, theends of which
terminate near the opening 25 of the jack.

Formed on the face - plate 26 of the jack is

an ineclined recess 27, in which is disposed a
circularly-formed shutter 28, capable of being
attracted by a magnet adapterl to n-ormally
rest in the position shown in Fig. 6 away from 100
the opening 25, thus leaving the entrance ot'_ |
the jack normally unobstructed ' |
The line-contacts 29 and 30 of the jack are
connected with the leads 31 and 32 of the
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main talking-cireuit, and the leads 33 and 34 |

of the local shutfer-closing cirenit are con-

nected with the spring-strips 35 and 36 of the
1S connected to

jack. The spring-strip 35°
earth or a common return-wire. Thespring-
strip 36* 18 connected to the lead 37 of the
local signaling-cireuit. The spring-strips 36
and SG"' CATTY abutments 23 and 58*, of insu-
lating material, extended into the path of
the plug 39, Fig. 16, and adapted to be en-
gaged thereby to force sald spring-strips 36
and 36* against the spring-strips 35 and 35°
to close the local circuits.

A battery A is incladed, as shown, in the
local shutter-closing circeuit.

A battery I3 is included, as shown, in the
localsignaling-circuit. Alsoincluded in this
localsignaling-circuitis a differential signal-
ing device or relay, (indicated at C.)

Kach main or talking circuit with which
the several jacks at the different sections of

the board are connected terminatesin a cord
40, which cord terminates in a plug (desig-
ua,ted at41) which when the plug is raised for

insertion into a jack serves to establish two
loeal circuits, one of which is through one of
the coils of the differential signaling device.
T'he other again closes the local shutter-clos-
1ng circuit for a purpose to be described.

In Figs. 10 and 11 I have shown the form of
construction by which the pulley-weight) des-
ignated at 42) is utilized to close the local cir-
cult through the coil of the signaling device
and the local shutter-closing cireunit, consist-
ing of spring contact-strips 43 and 44, mount-
ed upon the side of a wooden frame 45. The
springs 43 and 44 normally tend to spring
inwardly and are held outl of contact when
the weight is in its lowermost position by
means of the rollers 46 and the arms or pins
47, the pulley-weight 42 connecting between
the rollersin the manner shown. When the
pulley-weight is raised out of the frame 45,
the rollers 46 are released, and the springs 43

~and 44 then move mwmd]y toward the frame

~and engage theirrespective contacts 43 and 49.
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ride upon the face of the plu

‘thereto are the spring-arms 53* and 53°.

In I I‘ws 12 and 15 I have shown a construc-
tion by “which the plug may accomplish the
same result and consisting of a frame or shelf
50, within which the rolle 51 are disposed,
Whlch rollers are engaged by the plug41. The
spring contact-strips 52 and 53 normally tend
to move toward each other and are separated
in the raising of the plug 41 by means of the
roller 51, which travels upward with the plug,
pressing the springs 52 and 53 against their
respective contacts 54 and 54*, Itisapparent
that when the plug is reseated the rollers

are then engaged and caused to move down-

wardly, permitting the springs to move away
from their respective contacts. It will be ob-

served that the rollers 51, having hubs 512,

the 1 101161% pro-
jecting through the slots of a sleeve 52*, Hx-
tended from the springs52and 53 and seeured
As
“]6 plug is removed the rollers move on the

mally open at all points.

ol
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plug, their hubs being clear of the sleeve.
When the plug is removed, the rollers hold
the contact-springsis a closed position by en-
cagement between the spring-arms 53* and
53" and the hubs 51%, which now rest on the
sleeve 52*,the spri nn*—m ms providing a greater
resilieucy bet.ween the centaeb-springs and
therollers. Bythis meansan absolutely posi-
tive contactis forced and maintained instead
of depending upon the resiliency merely of
the spring-contacts to force and mamtam the
contact.

- In Fig. 14 I have Sh(}Wll & modlﬁed fmm of

'eonneeuons between the rollers 51 and the

springs 52 and 53, consisting of a connecting

- bar or arm 55, secured at one end to the roller

51l and attheotherendsecured tothespring 52,

Having thusdescribed the general construc-
tion of the apparatus and arrangements of the
cireaits, I will now proceed to point out the
manner of operation of the same.

Referring to Fig. 15, it will be observed that
all of the shutters of the jacks areaway from
the opening, andconsequently a plug may be
inserted in any ‘one of them. Under the
foregoing circumstances it is evident that the
local circuits comprised of the leads 33, 84,
and 37 are normally open at each jack and
that the main or talking circuit is also nor-
Referring to Fig.
16, it will be observed that upon the insertion
of the plug 39 in one of the jacks—Ior in-
stance, as shown at the extreme left hand
of the figure—the plug 39 engages against
the abutments 38 and 38, thereby forcing

‘the spring-strips 36 and 36™ over into contact

with the spring-strips 35 and 35, which
spring-strips,except the spring-strip 35,which
is connected to ground, respectively connect
with the leads 33, 34, and 37 of the local cir-
cults, and by this means the said circuits are

each jack, the electromagnets, as shown, be-
ing in parallel and connected, respectively,

wmh the leads 33 and 57 and the othel through

one coil of the differential signaling dewc

When the local circuits are thus closed, & sig-

nal 1s displayed by the signaling device C,
and all of the electromagnets 21 are ener-
gized, which magnets thereby attract their
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' closed, one through the electromagnets of

I1IC

115

respective shutters 28 and draw the same

into position in front of the opening 25 of the
jack, thus closing the entrance to every one
of the jacks except the one in which the plug
is inserted. It is evident that in operating
the signal by one of the coils 53 of the signal-
ing device C the armature 59is attracted and
remains in a position displaying a signal un-
til the operator shall have raised the plug 41
tomake the connection. The operator,either

‘before or after receiving her instructions to

make a particular connection with the plug41,

raises the said plug and inserts the same into
some one of the jacks with which it is desired
to effect a connection, and in the act of rais-
ing the plug from its seat also releases the
contact spring-strips 45 and 44 in the man-
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ner deseubed to pelmlt the establishment of

- the connection with the contacts 48 and 49.
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When the contact-strip 43 is brought against
the contact 48, it will be obsewed that the
local shutter-closing circuit is again closed at
this point in addition to the closing of the
same circuit by the plug 39. When the con-

tact-strip 44 is brought against the contact

49, 1t will also be observed that a branch from
the local signaling-circuit is established to the
other coil 60 of the signaling device C, which
neutralizes the effect of the coil 58, releases
the armature, and the signal is no longer dis-
played. The further inward movement of
the plug 39 causes its end to engage the line-
strip 29, which is-connected with the lead 31

of the mam talking-circuit, which latter ex-

tendsand is con nected with the tip of the plug
41 through its flexible conducting ~-cord 40.

The lead 32 ol the other side of the main talk-

ing-circuit is connected with the frame of the
Jack 30 atoneend and at the other to the stem
of the plug 41 through the flexible conductor
40. When the conversation is completed and
the clearing-out signal of the subscriber has
been extended in the ordinary way, the opera-

tor withdraws the plug 39, thus breaking the |

connection between the contact- -strips 35 and
36 and 35 and 56* of that jack. Circuit
through the lead 37 now being disrupted, the
coil 58 of the signaling device C loses its neu-
tralizing power and thecoil 60 attractsthe ar-
mature 59, thus displaying a signal for discon-
nection. Theoperatorat this partof the board
then removes the plug from the jack and re-
turns 1t toa normal position by the action of
the pulley-weight, thus opening the circuit
between the spring 438 and contact 49, so that

coll 60 1s no longer energized to attract the ar-

mature 59, d[ld the signal 1s no longer dis-
played. Thls same action of the pulley "Wew‘ht
also breaks the contact between the spring y43
and contact 48. 'This opens the local shutt.er-
circuit, and as the electromagnets are no
longer energizedall theshutters 28 of that ecir-
eu1t roll by gravity to normal positions, and
the trunk—-lme 1Isready foranother connection.

It will thus be observed that the trunk-line is

guarded against any other connection from
the time a trunk-line connection is initiated

by inserting the plug 39, during all the time

- consumed in completing the connection by

6o

means of the plug 41, and during conversa-
tion between subsecribers, while withdrawing

plug 39 to disconnect, completing disconnec-

tion by withdrawal of plug 41, and antil said
plug 18 restored to its normal position.
While I have herein shown and described
a jack with double local circuit-closing con-
tacts and in the circuit arrangement shown
twosetsof batteries,thetrunkingsystem may
be operated with one sét of batteries and a
jack constructed with only one local circuit-
closing contact; but I prefer the other ar-
rangement, as shown and described. It is
also ewdent that this lock-out system may
be used for multiple switchboards independ-

| ent of the dlffelentlal

signaling device and
switches operated by the pulley-welwht or
plug. Such an arrangement is shown in Kig.
17 and will be readlly understood Wlthout
further explanation. —

Having thus described my invention, what
I claim as new therein, and desire to secure
by Letters Patent, is—

1. In a Smtohboard a spunﬂ-,]ack a plug-
opening therein, a ma,ﬂ'neb or magnets in prox-
imity to said Openinﬂ* and a shuttel-almdtme
normally away from said opening directly at-
tracted by the magnet to close the aek-open-

In a telephone tra,nsfel 5}*Stem atrunk-
1110'-(3110111‘[ and a series of spring-jacks, each

one of which is provided with an electromag-
net and a jack-locking device, comprising a

loop revoluble armature and. a track upon

»which the armature revolves adapted to lock

or unlock the jack-openings and thereby
prevent or permit the insertion of a plug into

| the jack, together with a source of current-

supply Whleh energizes the electromagnet to

operate the jack- lookmn* device of all the

jacks, upon the insertion of a plug, except
that jack-locking device of the jack in which
the plug is inserted, whereby all of the jacks
of the circuit in use are positively locked, pre-
Ventiug any encroachment upon that cireuit.

3. In a switehboard, a spring-jack, a plug-
opening therein,a maﬂ‘net or magnets in prox-
1mity to said openmw and a shutter-m mature

normally away from said opening,so disposed,

positioned and arranged relative to the mag-
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net as to be always within the inductive in-

fluence thereof whereby said shutter may be
directly attracted by the magnet to close the
jack-opening.

4. Aplurality of Spunfr-;]ack smtches ¢om-.
prising main-line contaet-strips Gonnected to

main leads local circult - closing contact-
strips, an eleet1 omagnet for each ;Ja,ek amov-
able armature for ea,ch electromagnetin com-

105.'

110

bination with local circuits connectmﬂ' like

paris of each jack and electromagnet and in-
cluding a battery for operating sald local cir-
cuits, torr'ether with a differential signaling

'devme also located in a local cnemt and

switches located in the local circuits and a

pulley-weight or plug operating said switches

to close and open the said local circuits.
5. A plurality of spring-jack switchescom-
prising main-line contact-strips connected to

11§

125

main leads, loeal circuit - closing contact-

strips, an electromagnet for each jack,amov-

able armature for each eleciromagnet, which

armature, when the electromagnet is ener-

125

oized, serves to lock the jack-opening, to-

gether with local circuits connecting like parts

of each jack and electromagnet, and includ-

ing a battery for operating said local circuits.

6. A spring-jack smteh comprising main-
line spring contact-strips insulated from each
other, loc,al circuit - closing spring contact-
strlps alsonormally 1nsulated fromeach other

| and from the main-line spring contact-strips,

130
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an electromagnet mounted upon said jack,
the pole-pieces of which are in close prox-
imity to the opening in the jack, a movable
armature which is adapted to close the open-
ing of the jack while the electromagnets are

energized, and to open said opening when the |

magnets are not energized. -

7. In a spring-jack switch, an electromag-
net mounted upon said switch or in close
proximity thereto, the movable shutter-ar-
mature of which is adapted to be moved in
front of the openingin the spring-jack to pre-
vent the insertion of a plug.

8. In a cirecuit - closing switch, contact-
springs and contact-points, a plug and inter-
mediate members between the plug and the
contact-springs, whereby, as the plug is re-
moved, the intermediate members are drawn

1
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into an engaging position and the spring
forced against the contact-points, and which

when said plug is removed, engage against

the springs and effect and
tive contact. | | |
0. In a ecircuit - closing' switch, contact-
springs and contact-points, a plug and roll-
ers between the plug and contact-springs
which rollers are drawn by the plug in its
removal info engaging position to hold the
spring-contacts against the contact-points.
In testimony whereof I have hereunto set
my hand, this 2d day of December, 1896, in
the presence of two witnesses.
FRANK B. COOK.

maintain a posi-

Witnesses:
CHAS. C. BULKLEY,
I.. M. BULKLEY.
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