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To all whom it may concern :

Be it known that I, EUGENE M. WILSON, of
‘Warcester, in the counby of Woreester and
State of Massachusetts, have invented certain

5. new and useful Improvements in Looping-In

Mechanism for Telephone Switch- Boards; and

I declare the following to be a description of |

my said invention sufficiently full, clear, and

exact to enable others skilled in the art to

to which it appertains to inakeand usethe same,

reference being had to the accompanying draw-
ings, which form a part of this specification.

The object of my presentinventionisto pro-
vide an efficient, simple, and convenient at-

t5 tachment for use in connection with telephone
-switch-boards for looping in the attendant’s
telephoune and transmitter, or apparatus em-
ployed at central offices and telephonic ex-
changes to enable the operator to listen to and
20 answer calls and messages, and to afford facili-
ties for the more perfect and satisfactory gov-
ernment of thelines with less labor and ineon:
venience for the attendants and for the execu-
. tion of changes in a more expeditious manner
25 than with apparatus heretofore in use. These
objects T attain by mechanism organized for
operation substantially as illustrated and de-
scribed, the particular subject-matter claimed
being her einafter definitely qpeelfied :
Inthe drawing gs, Figure 1is a transversesec-
tional view of my improved looping-in appa-
ratus, with diagram shewing the arrangement
of the Lonueetlno -lines, &e. - Fig. 2 is a part |
front, part ]ongltudm‘ﬂ sectlonal view of the
35 same. Iig. 3-is a side view of the reversible |
connector or commutator-plug. Fig. 4 is ¢
topview of the same. Fig.5 is g bottomview
of the same. TFig. 6 is a cross-section of the
plug at line w w, and Fig. 7 ik a cross-section
40 of the plug at line x x.
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My improved looping-in mechanism is ap-.

plicable to any of the ordinary switeli- boax ds
in use for telephonle exchanges.
It comprises series of metallic springs cor-
45 responding with the several main lines, ar-
ranged and connected with the circuit-wires or
conductors in the order stibstantially as illus-
* lustrated, said springs being adapted for clos-
ing or breaking the circuits or for changing

——

50 the direction of the electric currents by the

(No modei.)

| insertion and manipulation of a plug or point-

bar provided with” a signaling-key and hav-
ing contact-plates arranged and connected in

the peculiar manner set forth, to effect the

transposition of the circuits as required, said 53
plug being revoluble within the bench or frame
without requiring its removal, and the several
plate- conuee’non@ being entirely inclosed or
embedded within the plu thus making it
‘complete within itself and avoiding the use of 60
appendant cords or wires that interfere with
the free use of the plug. ‘
The several parts of the mppfuatus may be
,arranged as follows: A indicates the support-
ing bench or frame, formed of wood and placed 65
along the front of the switch-board, or at any
convenient position. The front piece, «, of the
.bench is perforated with a row of circular
openings or tubes correspondino totheseveral

;main lines, and numbered 1, 2, 3, 4, &e., ac- 70
- eordingly as the several lines are des1gnated

- B B indicate pairs of flat metal springs se-
cured to the back piece, «, of the frame, and
extending forward with their front ends ar- |

. ranged to lie in contact with each other when 73

,111, nornml position, but curved so as to per-

mit the insertion between them of the plug C.
To thesprings Bare connected the main lines
or subscriber’s wires D, and to the springs B’
are connected the lines of wires I, running to 8o
the switeh-board and ground, or vice versa. .
Forward of the line-springs B B’ are placed. ™.

the instrument-springs or loop-connectors E
_F, respectivel

y supported on the top and bot-
tom pieces, @ ¢, of the bench A. All of the 83
upper tier of springs, I, are joined to a con-
ductor, e, running to the end of the bench A,
and all of the Tower tier of springs, E, are in

similar manner joined to a conductor, ¢, also

running to the end of the bench; and to these go
conductorse¢’, I connect, respectively, theends

of the wire or loop E?, that passes through the -
operator’s telephone F and transmitter F'. -
The springs E and E' are preferably made so’
that their loose ends will take a bearing on g5
the frame A when the plug C is thrust be-
tween them, thus insuring their firm pressure
against the surface of ﬂle plug or contact-
phtes fixed thereon. "The springs E and T

are so adjusted that they will not strike against roo
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each other when the plug is withdrawn. Thus
the loop-cireuit E? is broken, or cut out from
the general cireuits, except at such position
and at such times as the plug C is between
some pair of the springs B F.

Forward of the instrument-springs E, T ar-
range another row of springs, G, supported on
the front piece, «, of the frame and severally
Jjoined to the conductor g, which extends to the
end of the bench and connects with the line
or wire H, that leads from the electrical bat-
tery H, magneto-generator, or other appa-
ratus employed for developing or supplying
the electric force.

The several series of springs B B E E' G
are arranged in relation to the tubes or open-
ings 12 34, &c., in such manner that when
the plug C is inserted in one of said openings
all of the springs in that series, or correspond.-
ing with a particular main-line wire, will take
independent and uniform bearing upon the
plug, the pair of line-springs B B’ being sep-
arated from each other in the mauner illus-
trated in Fig. 1.

The  connector or commutator-plug C is
made as illustrated in Figs. 3 to 7, inclusive.
The portion which enters the front piece, «, of
the bench is of cylindrieal form, of a proper
diameter to fit the openings or tubes, so that
it will be properly supported therein, while it
is sufficiently free to Le easily revolved within
the tube or opening without removing it there-
from.. The adaptation of the plug for rota:
tion without withdrawal is a feature of my in-
vention. The body of the plug is made from
suitable insulating material, and -the inner
portion is provided with eonducting-metal
contact-plates, as shown—rviz., on its upper
side the three plates b ¢ d and on its lower
side the two plates  and d’. "The outer por-
tion of the plug is provided with a metallic
spring-key, 4, an anvil, m, for the key to strike
upon, and a back contact, I, for the key ¢ to
strike when elevated. The contact-plate b is
connected to the spring-key ¢ by awire, »’. The
contact-plate e is connected with the back con-
tact, I, by a wire, ¢; and the contact-plates d @’
are connected to cach other through the plug,
and to the anvil m by the wire m’. All of
these connections are inclosed or -embedded
within the insulating-body of the plug, as in-
dicated by the dotted lines in Figs. 3, 4, and
5, so that the plug is complete in itself, and
has no attached cords or wires to interfere
with its free manipulation.

The operation of my improved apparatus is
as follows: A call-current from the subscriber
coming in on one of the main lines D passes
through the springs B B’ (the ends of which
rest against each other when the plug is not
in) and operates the usual call-sighal devices
(not shown) of the switch-board. ~The plugC
is then inserted by the attendant or operator
into the opening of the bench corresponding
with the line signaled, thereby separating the
springs: B B’ and establishing the cireuit
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through the operator’s instrument F I by way
of the contact-plate ¥, wire V', key i, back con-
tact, I, connections ¢, contact-plate ¢, theloop-
ing-in spring T, eonductor e, and line E, thence
back through conductor ¢, spring E, contact-
plate f, spring B/, and line D' to the switch-
board, on which the operator, atter ascertain-
ing from the person-ealling the particular sta-
tion desired, malkesthe proper adjustments for
connecting the designated main lines D in the
usual manner. There are two methods. em-
ployed in practice for answering calls from the
central office. Omne is for the subseriber to im-
mediately take his telephone and listen for the
voiceofthe central-office attendant. The other
is for the subsecriber to await an answering
ring upon his bell. In the first method, the
operator, after inserting the plug C between

-the set of springs, simply speaks to the sub-

seriberthroughthe transmitter F'.  In thesec-
ond method, after inserting the plug C, the
operator depresses the key ¢, thereby estab-

‘lishing a cireuit from the ground through the

generator H, line H', condunctor ¢, spring @,
contact-plates d ', wire w/, anvil m, key 4,

. wire V', contact-plate b, spring B, and line D

to the subseriber’s instrument, for ringing his
bell and giving him the expected answer-sig-
nal, onreceipt of which he places his telephone
to his ear, and the operator lets up the key 7
and converses with him for ascertaining his
wishesregarding the connection desived. Dur-
ing the time the key ¢ is in contact with the
anvil m the circuit- through the operator’s in-
strument I' T is broken. After the proper
line-connections havebeen made on theswiteh-
board, the operator revolves the plug C with-
out withdrawing it from the opening, (being
enabled so to do by reason of its ¢ylindrical
form,) and the position of the plug being then
reversed, (see dottedlines, Figs. Tand 2,) the
operator can, by depression of the key 4, send
the signal-current through the switeh-board
and out upon the connected line for calling
up the second. subseriber by a bell-call rung
in o manner similar to the bell-call answer to
the first subscriber. The operator can thus
send signals alternately to one and the other
of said subscribers by simply revolving the
plug C to reverse its position without with-
drawing it from between the pairs of springs,
and depressing the key 4, as required, the op-
eration being very quickly and eagily per-
formed. Aftér the subseribers havebeen prop-
erly placed in communieation, the plug C can
be withdrawn, letting the springs B B come
together, thereby disconnecting the loop T, or
cireuit through the operator’s instrument, and
establishing the circuit direet through the
springs B B’ and lines D. The operator can

in this manner instantaneously loop-in to any
of the line D by inserting the plug C at the
position of the béneh corresponding with the /
line desired. 7130
It will be observed that the plug C is sup-
ported by the front board, «, so that it enters
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direct between the springs, and there can be

no side action tending to strain and weaken
the springs, thereby impairing their efficiency

-of contact with the several contact-plates of

the plug. :
The springs E, E, and G may, if desired, be

- made in a continuous piece extending from
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one end of the bench to the other, in lien of
being independent springs connected by the
wire-conductors, as herein shown, and said

continuous. piece could be slit or partially.

separated between the several sections, if pre-
ferred. :

‘What I claim as of my invention, and desire
to secure by Letters Patent, is—

1. An operator’s hand-plug for looping-in
and making signal-connections on telephone-
lines, formed complete within itself, with a
signal-key and series of interconnected con-
tact-plates free from attached cords or depend-
ent conductors, and having its insertible por-
tion made of cylindrical form or adapted to
be reveérsed, substantially as and for the pur-
poses set forth. : : :

2. The plug provided with signaling-key
1, back contact, [, anvil m, and contact-plates
becadd f, severally connected in the manner
shown by.wires or conductors embedded or in-
closed within the body of the plug, substan-
tially as and for.the purpose set forth. :

3. In a telephone-exchange apparatus, the
combination of a series of independent springs

or contact-bearers - severally - connected with
the main and switch-board lines, a pair or se-
ries of looping-in springs or coutact-bearers
arranged adjacent thereto and connected with
the operator’s instrument, a generator contact
or spring, and an interchanging commutator-
plug provided with a signaling-key, back con-
tact, and anvil, severally connected within
said plug to a seriesof contact-plates that sev-
erally take bearing against the said springs
when the plug is inserted between them, for
looping-in or establishing the cireuit through
the operator’s instrument and the trangmis-
sion of signals, substantially as hereinbefore
set forth.

4. The frame or bench A, provided with
tubes or eircular openings, the springs E I
G, arranged along said bench in rear of said
openings and respectively connected with the
instrument-loop I* and generator-line H',
the line-springs B B/, respectively connecting

and the revoluble plug C; provided with con-
tact-plates, signaling devices, and conneeting-
conductors, substantially as deseribed.

‘Witness my hand this 21st day of February,
A. D. 1882.

EUGENE M. WILSON.

Witnesses:
Cias. H. BURLEIGH,
JAMES MORTON.
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