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UNITED STATES

PAaTENT OFFICE.

CHARLES §. HEILMAN,

DIRECT AND MESNE ASSIGNMENTS, .
TIIOMPSON OF NORTII TONAWANDA

OF PHILADELPHIA,

PENNSYLVANIA, ASSIGNOR, BY
OF THREE-FOURTHS TO JAMES S,
NEW YORL. -

B TELEPHONE_—EXQHANGE SYSTEM.

SPECIFICATION formmg part of Letters Patent No 613, 036 da,tecl October 25 1898
Apphcetmn fled Nevemher 21 , 1896 Senel Ne 612 946 (No medel)

.’Z’o all whom it 77e@y concern

Be it known that I, CHARLES S. IIEILMAN e_";, :
[ the top of the shelf, two uprights or stand-
ards b, arranged lengthwise on opposite sides

citizen of the United Stetee residing at Phﬂa-*‘“_
~ delphia, in ‘the county of Phlla,delphla, and
5 State of Pennsylvania, have invented new
~ and useful Improvements in Telephone- Ex-

change Systems, of which the following is a . |
| of the shelf by a serew 0%, and a cross-bar b°,

speelﬁcatlon

| This invention relates to a telephone sys-

to tem, and has the object to improve the con-
struction of the. annunciator, the coupling-
the means for returning the coupling-
plug to its normal position, to prevent loop- -

plug,

inginthe talking-circuit when the subscriber

- 15 of one board is connected with a subseriber .

on another board, and to 1mprove the Svstem |
| magnet end, which is pivoted with its loweuv

in other respects

In the accompanying drawings, consisting

of threesheets,Figurelisafr a,frmentm y longi-
20 tudinalsectional elevation of the smtehboard

- showing one of the subseubel s’ lines and con-
Figs.

2 and 5 are horizontal sections in lines 2 2
| rear portionand a narrow frons portion, and..

neetmo' parts in their normal position.

~and 3 3, Fig. 1, respectively.” Fig. 4is afront
25 end view of one of the subscribers’ coupling-
plugs. FLig. 5 is a sectional elevation similar

to Fig. 1, ehewmﬂ‘ the position of the parts
when the subscriber calls up the central office.
Fig. 6 is a vertical transverse section in line

30 0 6 Kig. 1.

- 717, Flﬂ* 5,showingthe keyshifted for switch-
ingin the 0peret01 s talking apparatus. Fig.

8 is a perspective view of one of the sw1teh-
plungers and the plug-releasing link. Kig. 9

35 is a sectional view, on a reduced scale, show-
ing the position of the parts when the lines
of two subscribers are coupled. Fig. 101s a

front elevation, on a reduced scale, showmcr
the means whereby the subsecribers on one
40 operator’s or terminal board may be con-
- nected with a subseriber on another opela-*
tor’s board. .

Like letters of 1eference refer to like parts

~in the several figures.
45 A represents the upright front portion of
" the switchboard, and a one of the horizontal

‘shelves which pmgeet from the rear side of

the front board.

- Theframeswhich support the eununcmtme
- 50 me arranged 1in a IOW on each shelf in rear |

Fig. 7 is a similar section in line

I of the front board, and each frame consists,

essentially, of a base b, which is fastened to

of the rear portion of the base, a lip 0% de- 55
pending from the rear end of the base and
secured to an angle-plate 0° on the rear edge

connecting the upper rear portlons of the
sta,nda,lde

C represents the electromagnet, hawnﬂ' its
colls arranged one above the other and se-

6o

cured Wlth their rear ends to the cross-bar b°

of the frame.
"is the armature, which is arranged ver- 65
tlcally in front of the poles of the eleetlo—

pormon on a hor 1zenta,1 pin c?, conuectmg the
standards. Frin
Between the base of the annunciator-fr ame 70
and the electromagnet a longitudinally-mov-
able plunger is ellanﬂ‘ed which consists, es-. .
sentially, of a bottom pla,te d, having a ‘w1der -----

two flanges d', arranged lengthwise on oppo- 7 5

site 81des of the Wlde and narrow portions of

the base. The bottom of the plunger slides
on top of the base of the annunciator-frame

and the flangeson itsrear portion bear against

the inner suie of the standards, asrepr esented 8o
in Figs. 1, 2,5, 6, and 7. The forward move-
ment of the. plun ger is effected by springs 7,

| arranged lengthwise over the side portions of

the plunﬂ*er and secured with their rear ends
to the rear end of the plunger and with their 8s
front ends to the standards. The plunger is

held down on the base of the annunciator-

frame by rollers d?, pivoted on the inner side

of the standards and bearing upon the rear

portionsof the flanges of the plunfrel,, as rep- 9o '
resented in Figs. 1 2, and.6.
E represents a, loeklnmlevel whereby the

'pluno‘er is held in its retracted position and

which is arranged lengthwise above the rear
portion of the plunn'el This locking-lever g5

is pivoted with its rear end by a tlensvelse
pivot e to the standards, so as to swing ver-
tically with its front end, and its under side
is provided near its pivot with a notch, form-
ing front and rear shoulders ¢’ €%, respectively. 100
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This noteh 1s adapted to engage with a lug €%, | armature is attracted, it moves idly toward

arranged on the rear portion of the bottom of

the plunger when the latter is retracted and

the locking-lever is depressed, thereby hold-
ing the plunger in 1its retracted position
against the forward pull of the springs d?

The downward movement of the front portion
of the locking-lever is limited by means of a

stop lug or teat et, which is formed on the
under Side of the locking-lever and which
bears against the plunger-bottom when the
loekmﬂ‘ lever 1s 1n its operative position.
ThlSIll'D‘lS preferably V-shaped, so that it can
penetrate any dust or clear away any other
slightobstruction on the plunger, thereby en-

-abling the locking-lever to always descend

into its lowermost or operative position.

F represents an intermediate or releasing
lever whereby the locking-leveris held in its
depressed position when the plunger is re-
tracted and which is pivoted on the same pin

c®* on which the armature is pivoted. There-

leasing-lever is arranged vertically, with ifs
lower arm f adjacent to the front end of the
locking-lever,and its upper portion isdivided,
forming two upper arms f' f', which are ar-

- ranged on opposite sides of the armature.

30

The upper ends of the upper arms 7' of the
releasing-lever are bent forwardly and are

the electromagnet untﬂ the front side of the
notch in the armature Iug strikes the cross-
bar of the releasing-lever, “after which the up-
per end of the latter is moved backwardly
with the armature and its lower end is moved
forwardly out of engagement with the lock-
ing-lever, thereby releasing the latter and
the plunger. DBy allowing the armature to
move independent of the releasing-lever dur-
ing the first portion of 1ts movement toward
the electromagnet the armature acquires a
momentum and strikes the releasing-lever
with a blow of considerable force, thereby in-
suring the release of the locking-lever and
permitting a comparativelylightorlow wound
electromagnet to be employed. The throw
of the reledsmﬂ* and locking levers is regtu-
lated by a homzontal ad,]uetmfr—smew ¢, ar-
ranged lengthwise between thestandards and
engeging with its 1nner screw-threaded por-

70

75

8.0

tion in an internally-screw-threaded eye g’ on

the inner side of one of the standards and
supported loosely with its outer portion in an
eyve ¢g* on the same standard. Theinner end
of the adjusting-screw bears against a pro-

{ Jection on the lower arm of the releasing-le-

connected in frontof the armature by a cross-

bar 72.

f?is a forwardly-projecting lug formed on

the front side of the armature and provided
f*, which receives the cross-bar

with a notch

35 f* of the releasing-lever.

40

- The instant the latter reaches its 10we1 most |

During the last portion of the inward or

rearward movement of the plunger the rear.

side of its locking-lug engages with the rear
side of the notch in the loeklng -lever, and
thereby aids gravity in producing a qulck
downward movement of the locking -lever.

position the lower end of the releasing-lever
1s swung rearwardly over the free end of the
locking-lever,whereby the latteris prevented
from rising by the forward pressure of the

- locking-lug of the plunger against the front

59

55

side of the notch in the locking-lever, The
backward or locking movement of the lower
arm of the releasing-lever is produced by the
forwardly-everha,ngmw weight of the upper
arms thereof. When the armature is at-

tracted by the electromagnet, its hook, which

embraces the cross-bar of the releesmn-- lever,
pulls the upper arms of the latter baekwerdly

~and its lower arm forwardly until it clears
the locking-lever, whereby the latter is raised

60

- is removed from said cross-bar.

and the plunger is projected forwardly or out-
wardly by the springs d? The noteh in the
lug of the armature isof such length so as to
produce a loose fit and permit of some play
between the armature and the releasing-le-
ver. When the armatureis retracted, it rests
by gravity with the rear side of the notch in
its lun* 7 against the cross-bar of the releas-
ing-lever, while the front side of said notch

When the

i

ver, and its outer end is provided beyond the
annunciator-frame with a thumb-piece for
turning the same conveniently.

H represents a switch or key lever whereby
the various circuit changes in the subserib-
er’s line are effected during the operation of
connecting one subscriber with another and

| which also serves as a visual signal to the op-

erator when a subscriber calls up the central
office. I'his key-lever extends horizontally
through an opening £ in the front board and
18 prowded at its outer end with a knob or
handle A', having the form of a cube, which
bearsthe numberof the respectivesubscriber.
Theinner portion of the key-leveris arranged
between the front portions of the flanges of
the plunger and is pivoted thereto near its
middle by a horizontal pin 2% which connects
these flanges. The inner arm of the key-le-
ver is provided with two lugs A® A%, project-
1ng laterally in opposite directions and form-
Ing a cross-head, and this lever is normally
held in a hor1zontal position by making the
inner arm thereof somewhat heavier than the
outer arm, although the same effect can be
produced by the aid of springs.

11 represent upperand lowerinsulated con-
tacts which are connected by a wire ¢* with
one end of the coils of the electromagnet and
which are supported on a cross-bar 7%, con-
necting the lower front portions of the stand-
ards. The lower contact+ is adapted to bear
against the under side of the lug /2° on one
side of the key-lever and the upper contact ¢
overhangs the lug i* on the opposite side of
the key-lever when the latter is in its re-
tracted position. |

7 is-a lower insulated coupling-contact ar-

ranged lengthwise over the key-lever and con-

nected by wire ' with the opposite end of

go
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the coils of the electromagnet. ~This contaet

" is secured with its rear end to a cross-bar 7%,

‘which connects the upper front portions of.
the standards, while its front end rests on the'

bottom of a eouplmn' socket or opening 7%,
which is formed in the frent board above the

~ key-lever opening h.

IO

20

7*1is an upper insulated eouphnw-contaeb
arranged in the upper portion of the coup-
ling - soeket and adapted to bear upon the
lower contact § by gravity. This upper con-
tactis pwoted with 1ts upper end to a bracket

2%, which is secured to the rear side of the

front board and inclines from its uppel end
rearwardly to its lower free end.

I I are two contacts secured to 0pp051te__

sides of an opening %? which is formed in a

rear supporting-beard K, arranged vertically

in rear of the front board, and K'1is a mov-
able contact-plug adapted to bear against the

- front sides of both contacts and establish

electrical communication. between the same

~when the contact-plug is fully retracted.

23

30

k3 is a wire leading from the contact k to
the bracket 7°, supporting the coupling-con-

tact 7% and K* is a wire leading from the other

contact £’ to a binding-post #° on the cross

connecting - board at the central office, to

which post one side of the subseriber’s appa-

ratus L is connected by a wire £°. The op-

- posite side of the subscriber’s apparatus is

connected by a wire [ with another binding-

~. post I’ on the cross connecting-board, and

- this

35

post is connected by a wire [* with the
angle-plate 6% on the supporting-shelf.
metallicframe connected with the angle-plate
b%, the plunger resting on the frame, and the

- key-lever pivoted on the plunger form parts

40

50

55

6o

of the electrical conductor in different posi-
tions of these parts. When the parts are in

the normal position, (shown in Figs. 1, 2, and

6,) the subscriber’s signaling or calling circuit

18 established from one side of his apparatus

L, through wire /[, binding-post ', wire [*, an-
n'le pleteb3 annunemtel frame, plunfrer kev—
16V61 contact ¢/, wire 2% coils C, wire y', lower
COUPIID o-contacs 7, upper couplm g-contact 7%,

bracket j°, wire %°, contact k, plug K', con-
tact &', wire 4, bmdlng-post kf’ and wire k°
back to the eppeswe side of the subsecriber’s

apparatus. Upon calling up the central of-
fice in this condition of the line the electro-
magnet 18 energized, the armature is attract-
ed, and the plunger is released, thereby per-
mitting the springs to project the plunger

into the p051t1011 shown in Fig. 5, whereby
the subscriber’s circuit is broken by the lug
P of the key-lever leaving the contact 2. |

In projecting the plunger and key—lever to

thelr outer position the operator’s night-bell

orsignal M is looped in by the followmﬂ‘ meeh
anism:
m. represents a moveble upper eontaet

which is arranged lengthwise on one side of |

the plunger and secured with its rear end to
the supporting-shelf, while its front end over-

I to the shelf.

The

One end of the bell-coils is con-
nected by a wire m* with the upper contact
m,while the other end of the coils 1s connected
by wire m® with one pole of an electric gen-
erator m*, the opposite pole of which is con-
nected by wire m® with the lower contactm/'.

m’ is an upwardly-projecting arm formed
on the movable contact m 1n front of the lug
R of the key-lever. During the last portion
of the forward movement of the key-lever
with the plunger an insulating-bloek m* on

70

75

the front side of the lug A° of the key-lever .

bears against the arm m° whereby the upper
mova,ble contact 1s depressed into engage-

ment with the lower contact m/', as repr esent—--

50

ed in Fig. 5, and the circuit for ringing the

night- bell 1s established through the wire m?

1eevmfr one side of the bell M, generator m?,

wire m5 lower contact m’, upper contact m,

and. wire m* back to opposu;e side of the bell.
The mechanism and circuits which enable

the operator to signal or call up a subscriber

are constructed and arranged as follows:

- N represents an electric generator having
one of its poles connected by a wire n with a
contact n', which is secured with one end to

the rear side of the front board and is ar-

ranged with its free end-over the lug 7/° of
the key-lever when the latter is retracted
with the plunger. The. opposite pole of the
generator N is connected by a wire n° with a

the rear side of the front board and is ar-
ranged with its free end over an insulating-

Qo

95

contact n°, which is secured with one end to

I00

block n* on the lug A' of the key-lever.when

the latter is retracted. Upon depressing the
outer or front arm of the key-lever when the
latter is retracted, as shown by dotted lines,
Fig. 1, the lug /? on the inner arm thereof i is
l1fted ont of eneagement with the contact ¢
and into engagement with the contact. 2/,

105

while the insulating-block »* on the opposite

key-lever lug A* lifts the contact ° into en-
gagement with the contact ¢, whereby the cir-
cuit for calling up the subsecriber is estab-

lished throuwh wire n from one. pole. of op--

erator’s D‘enerater N, contact ', lug h3, key-
lever, fleme, angle- plate b?, mle l? bmdmn'-
post Z-’, wire [, subscriber’s apparetns 1, wire

IIO

115 '

kS, binding-post k%, wire k%, contact plurr -

K, contact k, wire ', bracket 7, contact 7,

contact 7, Wire 7, coils C, wire 7%, contact 1,
contact n°, and wire »? back to the epposne
pole of the operetor s generator N.

The operator’s hstemncr and . Speakmn' ep-
paratus is looped into the subser lber S hne by
the following means: o

O 1epresents the operator’s 11sten1nﬂ'-tele-'

phone, and o’ a wire leading from one sade et‘

this telephone to the contaet m.

- 0% is a rock-lever pivoted on the rear side
| of the front board so as to swingin a ver tical

plane and connected by a wire 0 with:the op-
posite side of the epemtm S ]181361111]0‘-13616-
phone. . The lower arm of this rock-lever e

tends - 1ea1we1d1y over the key 16V61

hangs a lower statlenery cont&et m’, Seemed | its upper arm stands in rear of the b1 acket.

wh ile

I20

I25

130
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s

7 W]:nch supports the upper coupling-con- |

tact 7*.

0* 18 a rearwardly-projecting ﬁnn'el formed

on the upper end of the arm m® on the con-
tact m and adapted to overhang the lug A3
of the key-lever when the latter is in its pro-

Jected position. Upon depressing the outer
arm of the key-lever when the latter isin its
projected position, as represented in dotted
lines, Kig. 5, the lug /i’ of the key-lever en-

gages against the under side of the finger of

and lifts the upper contact m from the lower
contact m', thereby opening the night-bell

cireult at this point, and at the same time
the insulating-block n* on the lug A* of the

key-lever engages against the under side of
the lower arm of the rock-lever ¢? and turns
the same until its upper arm bears against
the bracket 4°, Whereby the talking -circuit
between the operator’s telephone O and the
subscmber s telephone 1s established through
wire 0, leading from one side of the opera-
tor’s telephone, contact m, arm mS, finger o,
lug /2%, key-lever, plunger, anﬂ*le-plate b3, wire
2, bll‘ldlﬂ“‘ post ', wire [, subscriber’s tele-
phone appamtus L, wire k°, binding - post
k°, wire k4, contaet k', plun* K, contact k,
wire bracket 75, rock-lever 0% ‘and wire o°
back to the Opp051te side of the operator’s
telephone. While the inner arm of the key-

lever 1s raised for looping in the operator’s

telephone, the finger ¢4, which is arranged un-
der the contact n’', is prevented from touch-
ing the latter by an insulating-block 05, se-
cured to the under side of the contact n’,
thereby preventing the generator N from be-

1ng looped into the main line during the op-

eration of looping in the operator’s telephone.
It will be observed that when the operator
talks to a subscriber the talking-cirenit does
not include the annunciator-coils of the re-
spective subscriber.
P, Figs. 1, 4, and 9, represents the coup-
hno*-plu whereby one subseriber 18 coupled

with anothm and which is seated, when not

in use, in a socket P’, formed in the front

- board of the switch adJaeent to the terminal

6o

of the respective subscriber.
‘the plug consists of vulcanite or other insu-

The body of

lating material, and its. front portion p 1is

smaller than its rear portion 7', s0 as to torm '

shoulder p*® on the body.

p p*aretwoterminals, which extend leno'th-
wise through the rear portwn of the pluﬂ‘-
body and along opposite sides of the front
portion of the body.

7° 1s a casing which incloses the rear por-
tion of the body of the plug and which is

adapted to abut against a stop or board p¢,

arranged in rear of the front board, for limit-
ing the inward movement of the plug into its
normal or home socket.

g ¢' represent two conducting-wires, which
connect the terminals p° p*, respectively, with
the subscribers’ binding-posts k5’ on the cross
eonnectmn*-boald A portion of these plug-

stop- board as shown in dotted lines, Fig.

613,036

tends through openings in the rear of the
plug-casing and the adjacent portion of the
stop - board, thence rearwardly and down-

wardly around a take-up pulley ¢? and thence
forwardly to the stop-board, to which it is se-

cured, thereby forming a loop or bight, which -

is paid out when the plug is withdrawn from
1ts socket in making connection with another
subscriber. The take-up pulley ¢*is mounted
in a pulley-frame ¢°,which is constantly pulled
backwardly by any suitable contrivance, so
as to take up the slack in the cord and pull
the plug back into its normal socket when the
plug 1s uncoupled from another subscriber.
The preferred means for accomplishing this
result consists of a cord r, secured at one end

to the pulley-frame and wound with its op-

posite end around a spring-drum R, which is
mounted on a supporting-board ', arranged
in rear of the supporting-board K. Upon
withdrawing the plug-cord the drum-cord in
unwinding from the drum strains its spring
until the pulley strikes the rear side of the
stop-board, when the further outward move-
ment of the cord and the unwinding move-

ment of the drum are arrested, thereby pre-

venting undue straining of the spring.

In order to divert the cirenit from the an-
nunciator-coils and connecting parts to the
terminals of the coupling-plug upon with-
drawing the latter the main-line circuit is
opened or broken beyond the coils by remov-
ing the plug K’ from the contacts & &', thereby
cutting out the coils when the coupling-plug
18 withdrawn. For the purpose of accom-
plishing this automatically by the withdrawal
of the coupling-plug the contact-plug K'is

| connected with or formed integrally with the

frame of the take-up pulley, whereby the first
portion of the outward movement the coup-
ling-plug removes the plug K' from the con-
tacts kk'and opens the main line, 1f desired,
the wires %° k* may be connected with con-
tacts k7 k8, arranged on the front side of the
1,
in which case the metallic case 9° of the coup-
ling-plug can be utilized as a means for bridg-
ing the contacts k77 for restoring the line to
1ts normal condition.

Upon withdrawing the coupling-plug of one
subseriber and i_nserti_ng the same into the
coupling-socket 7° of another subscriber the
contacts 7 7* in the coupling-socket are sepa-
rated and the terminals of thé coupling-plug
are engaged, respectively, with the coupling-
contacts 7 75, and when the plungers and key-
levers of the subsecribers so connected are re-
tracted into their normal position the talking:-
circuit between these subscribers is estab-
lished as follows and as shown in Fig. 9, in
which subscribers Nos. 25 and 74 are con-
nected: Beginning on one side of the sub-
scriber’s apparatus No. 25, the current passes

through wire [, bmdmfr-post ', wire [*, angle-

plate b3, annuneiator- frame, key-level and its
lug hd, conta.ct@ wire 77, coils C, wire ', 1owe1

wires ¢ ¢’ are arranged in a cord Q, which ex- | eouphnn'-contdct g, terminal contact 7° of
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- couphnmeontact 7%, bracket j°, wire I3, con- |
! ening the link or bringing its lower end more

IO
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coupling-plug, wire g, binding-post. k5 wire
k%, subscriber sapparatus No. 74 wire [, "bind-
ncr-post ', wire ¢, plug-ter mlnal p*, upper

tact &, plug K', contact ', wire k%, binding-
post /&°, and wne ¢ back to the opposite side
of subscriber’s apparatus No. 25. -

The coupling-plug is inserted into the coup-
ling-socket, 74 until its shoulder p? engages
with the front board or the escutcheon a', sur-
rounding the outer end of the socket, and the
plug is confined in said socket by the follow-
ing mechanism, so that it cannot be with-

| dla,wn without operating the generator of

20

 rear side.

3.0

35

40

45

locking-pawl rests on the lower end of the
-Each of

55

6o

- plug,

either subscriber or that of the operatm
S represents a stem projecting forwardly

from the front end of the plug-body and pro-
vided with a coupling-head s, having a con- .
ical orinclined front side and an abrupt rear |
side.

T represents a ver tlb::':bll} movable locking-
- pawl whereby the coupling -plug is confined |

in the coupling-socket and which is pivoted

with its rear end to the upper ends of the
The front end of the pawl is

standards 0'.
provided with a hook i, which is normally ar-
ranged in the path of the coupling-head and

whlch has a beveled front side and an abrupt
Upon inserting the coupling-plug
in the coupling-socket 7° the conical front side

of the coupling-head engages with the bev-
eled front side of the hook on the coupling-
pawl, whereby the latter is lifted out of the
path of the head, and after the head has
passed the pa,wl-hook: the latter drops, so as
to stand in rear of the coupling-head, thereby
preventing the coupling
withdrawn unless the loekm g-pawl is mlsed

U represents alifting rod or link which con-

nects the plunger with the locking-pawl and

whereby the latter is lifted for releasing the
coupling-plug when the plungeris pxo]ected
This link is provided at its upper end with a

vertical slot w, through which the lo¢king-
pawl passes, and the ]atter is provided on op-.

posite sides of the link with pins or stops v/,

which prevent the link from being displaced
The lower end of the
link is bifurcated or divided into two arms
2, which straddle the plunger and rest on

on the locking-pawl.

the base of the annunciator-frame, and the

slot in the upper end of the link..
the link-arms is provided with a transverse
slot %, which extends in the longitudinal di-
rection of the plunger and whlch receives a
pin w4, secured to the plunger. In the re-
tracted position of the plunger its pins w!en-
oage with the rear ends of the slots in the

lower arms of thelink and the latter is shifted .
“rearwardly at such an angle as to permit the
locking-pawl to descend and stand with its

hook in the path of the head on the ecoupling-
as represented in Fig. 1.
first portion of the outward movement of the

plunger it moves idly without affecting the

link were pivoted to the plunger.

-plug from belng

subscribers.

Duaring the

| ward movement the pins ! of the plunger en-
ocage with the front ends of the lower slots °
in Lhe link and carry the lower end of the

same forward on the base, thereby straight-

neally vertically 1n line Wlth its upper end,
whereby the loeknw-pmﬂ is lifted, as repre-
sented in Fig. 5, and its hook is raised out of
the path of the head of the coupling-plug.

link is to secure a certain amount of dead
forward movement of the plunger before the
locking-pawl is affected, thereby avoiding an
excessive movement of the latter,which othel-

75

The obJect in slotting the lower end of the ..

80

wise would take place if the lower end of the

-Upon in-
serting the coupling-plug into the coupling-
socket “when the plunger is retracted the head
of the coupling-plug while engaging with the

the upper slot of the lmk without affecting
the latter. = -

- The operation of my 1mp1m ed telephone
system is as follows: When the subscriber
calls up the central o

lever and. the subsecriber’s bell stops ringing

| locking-paw]l moves the latter upwaldly in -

Qo

fice, the plunger is re- =
leased and projected together with the key-.
lever, whereby the mam line is opened be-
tWLGH the contact 7" and lug 2° of the ke}—'

95

thereby indicating to the subsecriber that h1s _-

call has been 1ecelved at the central office.
At the same time the projected key-lever or
the sounding of the night-bell, the circuit of
which has been clocsed serves as a signal fo
the operator.

The 0pe1at01 now loops his

100

hstenmn'-telephone into the main line by de-

pressing the outer end of the key-lever while

the latter is in its projected position and as-
certains with which subscriber the calling

105

subscriber wishes to communicate, when the

operator pushes the key-lever inwardly to its

normal locked position, thereby cutting out
his listening-telephone.

The operator. Tnext
depresses the outer end of the key-lever of
the called subscriber while the lever is re-
tracted, ther eby looping in the operator’s gen-
erator N and rin oging up the called subscrlbel
In thus swnalmﬂ* the called subscriber the
plunger and key-level are not projected when
released by the electromagnet, because the
operator retains hold of the key-levm until
the generator has been cut out again.

11110'-];}111'3' of the calling subscubel is pulled
out of itssocket and mserted in the coupling-
socket of the called subscriber, thereby estab-
lishing the talking-circuib between the two
If de%n ed, the talking-circuit

can be produced by lnbelblnﬂ" the GOUplmn'-
plug of the called. subseubel into the coup-
ling-socket of the calling subseriber. 'When

‘the talkmﬂ'-cu cuit is esta,bhshed between two

subser 1bels the particular subscriber whose
couplmn*—-plug has been. withdrawn has his
coils cut out by opening the line between the
conta,ets i k' in the act of withdrawing his

link; but.during the last portion of its out- | » coupling-plug;, so that convematwn 18 carried

Hav-
ing called up the desired subscriber, the coup-
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- count of the reduction in resistance.

IO

- nated. The operator now pulls out the coup-

20

- turns the coupling-plug of the calling sub-

25

‘on through only one set of coils, whereby the’

eifficiency of the service is increased on ac-
As the
coupling-plug of one subscriber is locked in
the coupling-socket of the other subscriber
the operator cannot project the key-lever into
the position where he can loop in his listen-
ing-telephone without first looping in his gen-
erator. It is therefore impossible for the op-
erator to attempt to listen to the conversation
of the subscribers without being detected.
When the subscribers have finished talking
and either one of them rings off, the coils of the
subscriber which are in circuit are energized,
whereby the respective plunger and key-lever

are released and projected, indicating to the

operator that the conversation has termi-

ling-plug of the calling subscriber from the
coupling-socket of the called subscriber and
at the same time pushes in the key-lever and
plunger of the called subscriber and then re-

scriber to its respective socket, whereby the

ringing-circuits are again restored to their

normal condition ready for another call.
If the subseribers fail to ring off, the oper-

~ ator can release the locked coupling-plug b

30

looping in the operator’s generator and pro-

- Jecting the key-lever, together with the plun-

35

ger, atter which the parts can be restored to

their normal position, as before described.
For the purpose of enabling the subsecribers

on one of the operator’s boards to be con-

nected with the subscribers on the board of

~ another operator without the possibility of

40

any operator looping in on the circuit without
detection the following means are provided:

V V' V?represent three switchboards upon
which the annunciators or terminals and the
coupling-plugs of three groups of subseribers

~are respectively arranged. -

45

v v" v* represent a number of terminals or
annunciators which are arranged adjacent to
each switchboard and each of which is con-

- structed substantially the same as the annun-

50

ciator heretofore described,and shownin Figs.
1, 2, 6, and 7. Each annunciator of one

board is connected by individual wires w w'
with an annunciator on one of the other

- boards, the two annunciators so connected

55
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forming a pair which are exclusively con-
nected with the ends of the respective wires

w w', no provision being made for looping

into these wires at a point intermediate of

the pairof annunciators. The wires w w' of
each pair are connected at their ends with the
brackets 7°, which carry the upper coupling-
contacts 7%, and with the metallic supporting-
frames of both annunciators of each pair.
Asrepresentedin Fig. 10,each of the switch-
boards is connected with every other switch-

suming that subscriber No. 24 on board V

613,036

wishes to be eonneeted with subseriber No.
73 on board V=, the connection between the
same would be made, as shown in Fig. 10, in
the following manner: Having ascertained
from the calling subscriber No. 24 in the man-
ner heretofore described with which sub-
scriber he wishes to communicate, the oper-
ator depresses the key-lever of one of the an-
nunciators v and loops in his generator in
the circuit which includes this annunciator
and the companion annunciator 22 on switch

V7, whereby the plunger and the key-lever
| of the last-mentioned annunciator are

pro-

70

75

30

jected and the operator of board V? is noti-

fied that a subscriber on his board is wanted.
The operator of board V immediately upon
calling up operator of board V? pulls out the
coupling-plug belonging to subscriber No. 24
and inserts it into the coupling-socket of the

{ annunclator v in circuit with the annunciator

v% which has just been rung up. The oper-
ator of board V? now loops in his listening-
telephone and asks the ecalling subsecriber
with which subscriber he wishes to be con-

nected, and having ascertained that he wants -

| No. 78 he rings up the called subsecriber No.

78, then pulls out the latter’s coupling-plug

‘| and Inserts the sameinto the coupling-socket,
depressing the outer end of the respective
key-lever when thelatterisretracted, thereby

of the rung-up annunciator v? whereby the
subscribers Nos. 24 and 78 are placed in com-
munication with each other. If desired, the

| operator of board V canloop his listening-tele-

phone into annunciator v and himself inform
operator of board V* that subscriber No. 24
wishes to speak to subscriber No. 78, which
would avoid the necessity of asking subsecriber
No.24twice with whom he wishes to communi-
cate. When a subscriber rings off, theannun-
ciator having the highest resistance will be op-
erated and project its plunger and key-lever,
thereby signaling the respective operator to
disconnect the lines. Assuming that operator
of board V has been so signaled, he pulls the
coupling-plug out of the socket of annunci-
ator v and returns the plag to its normal po-
sition and at the same time loops in his gen-
erator in the circuif, which includes this pair

{ of annuneciators, so that the plunger and key-

lever of the companion annunciator v? on
board V* will be projected and signal the
operator of board V=, in response to which
the latter pulls the coupling-plug of sub-
scriber No. 78 out of the -annunciator-socket
v* and returns it to its normal position. In-
asmuch as it is necessary for the operator
who first receives the ring-off signal from the

| subseribers to signal the operator of the

other board to the same effect, more work

devolves upon the first- mentioned opera-
{ tor, and for the purpose of equalizing this

work when each board is connected by a
number of annunciator - circuits with every

| other board one-half of the coils of the an-

| nunciators of each board are wound with a
board by two pairs of annunciators, the num-

‘ber being determined by the demand. As-

high resistance and the other one-half with
a low resistance, so that the work devolving
upon each operator by reason of receiving
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the ﬁrst ring-o
formly divided.

T signal is approximately uni-
In order to enable the op-

~ erators to distinguish whether the ring-off is

the primary signal from the subscribers or
the secondary signal from -another operator,
the high and low resistance annunciators are
distinguished in some way. For instance, the
escutcheon or key-lever knob of the high-re-

- sistance annunciators may be colored red

IO

ly determine whether the ring-off is the
~ primary signal of the subscribers, which de- |

L5

20

30

35

‘and those of the low-resistance annunciators

black. By this means an operator can read-

mands a restoration of the plug to its normal
position and a ring-off to the other operator
as a secondary signal to also restore his plug
to the normal position, or whether the ring-
off is the secondary signal from the 0the1
operator and only requires the restoration
of the plug to its normal position.

I claim as my invention—

1. The combination with the electromagnet

and its armature, of a horizontally-movable
switch-plunger provided with a shoulder, a

horizontal locking - lever provided with a
shoulder adapted £o engage with the shoulder

of the plunger for holding the latter in its re--

tracted position, an uprlght releasing-lever
adapted to engage its lower arm Wlth the
locking-lever for holdmﬂ' the latter in its op-
er atlve position, and means whereby the plun-

‘ger is projected when released by the locking-

16V61 substantially as set forth. |

2. The combination with the electromagnet
and itsarmature,of aswitch-plunger provided
with a shoulder, alocking-lever controlled by
sald armature and provided with a shoulder
which 1s adapted to engage with the shoulder

- of the plunger, and a wedge-shaped teat or

40
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projection arranged on the lockmfr-lever and
adapted to rest on the plunger and limit the
locking movementof said lever substantla,lly
as set forth . |

3. The combinstion *mth the electromagnet
and its armature, of a hou?onta,lly-movable
switch-plunger provided with a shoulder,
horizontal locking - lever provided with a

~shoulder adapted to engage with theshoulder

of the plunger for holdmﬂ' the latter in its re-
tracted position, an p11ght releasing-lever

adapted to engage its lower arm w1th the

locking-lever for holdmﬂ‘ the latter in its op-
emtwe position and hcw ing 1ts upper arm
loosely connected with the armatur e, and
means whereby the plunger is projected when
released by the locking- lever substa,ntlally
as set forth.

4. The eombmatmn w1th the eleutlomatmet
having an armature, of a switch-plunger pro-
vided with a shoulder, a locking-lever pro-
vided with a shoulder adapted to engage with
the shoulder of the plunger for holdmfr the

latter in its retracted position, a releasmﬂ'f--

lever pivoted concentric with the armature,
loosely connected with the armature and
adapted to hold the locking-lever in its oper-

~ative position, and means whereby the plun- |

as set forth.
5. The combination with the suppmtmn'-

| ger is prcgected When 1eleased substantially -

frame and the electromagnet provided with

an armature,of a horizontall y-movable switch-

plunger guided in said frame and provided
with a shoulder, a horizontal locking-lever
pivoted with its rear end on said frame and

75

provided with a shoulder adapted to engage

the latter in its retracted position, an upright
releasing-lever pivoted on the supporting-
frame and adapted to engage its lower arm

~with the front end of the locking-lever for

holding the latter in its operative position,
a cross-bar arranged on the upperarm of the
releasing-lever, a lug arranged on said arma-
ture and provided with a notch which re-
celves the cross-bar of the releasing-lever,

with the shoulder of the plunger for holding -

80

and means whereby the plunger is projected

when released by the lockmﬂ' lever, sub&tan-
tially as set forth.

6. The combination w1th the supporting-
frame and the electromagnet provided with an
armature, of a hmmonta,lly movable switch-
plunger guided in said frame and provided

with a shoulder a horizontal locking-lever

pivoted with its rear end on said frame and
provided with a shoulder adapted to engage
with the shoulder of the plunger for holding
the latter in its retracted position, a releas-
ing-lever pivoted on the front portion of the
supporting-frame and having its upper arm
connected with the armature while its lower
arm is adapted to control the locking-lever,

and an adjusting-serew mounted on the Sup-— |

pOItlIlﬂ‘--fl ame and having its front end bear-
ing against the releasing- level while its rear
end is arran ged adjacent to the rear end of

90
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the suppmtmfr-fla,me, substanbmlly as set

fmth o
- 7. The combmatwn mth an: eleet1 omaﬂ'net
of a switch- -plunger controlled by said elec-_-
tromagnet, a key-lever fulerumed on.said
plunger and carried bodily back and forth
with the plunger, and a circuit which may be

opened and closed by turning the key-lever
- II§

on its fulcrum, subst&ntlally as set forth.

8. The combination with the main-line eir-
cuit and the electromagnet arranged in said
circuit, of a switch- plunﬂ'el contlolled by the

eleetromaﬂ*net a key-lever fulerumed on the
plunger and carried bodily back and forth

with the plunger, and a break which isar-
ranged in the main-line circuit and which is
opened and. closed by the back - and - forth
movement of the key-lever, substantially as
set forth.

II0O
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9. The combination with the electl omaﬂ'net -

havingaterminal contact, ofasmtch—-plunfrel |
controlled by the electr omawnet and a key-

lever adapted to bear agamst said contact
and fulerumed on said plunger so as to. be
carried bodily back and forth with the plun—
oger, substantially as set forth.

10 The combination with the eleetwma,ﬂ'-
net arranged in the main line, and the gen-

130
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- erator-circuit, of a switeh-plunger, and a key-

lever fulerumed on said plunger so as to be

- carried back and forth with said plunger and

[O
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adapted to cut the generator-circuit into or
out of the main line, substantially as set

' f01 th

Thé combination with the electromag-
net and the switch-plunger controlled by the
electromagnet, of alocal signal-circuit and a
key-lever fulerumed on the plunger so as to
be carried bodily back and forth with the
plunger and adapted to open and close the
local signal-circuit, substantially as set forth.

12. The combination with the electromag-
net and the switech-plunger controlled by the
electromagnet, of alocal signal-circuit, acon-
tact drlanﬂ'ed in the fsw'hal circuit a,nd pro-
vided with an arm, and a key-lever fulerumed
on said plunger S0 as 1o be carried bodily
back and forth with said plunger and pro-

vided with a lug adapted to engage with said -

arm and close thesignal-cireuit, substantially
as set forth.

138. The combination with the electromag-
net and the switch-plunger controlled by the
electromagnet, of a speaking-circuit, and a

‘key-lever adapted toopen and close the speak-

ing-circuit and fulecrumed on the plunger so

as’ to be carried bodily back and forth with the
30

plunger, substantially as set forth.

14. The combination with the electromag-
net and the switeh-plunger controlled by the
electromagnet, of a speaking-circuit, a rock-
lever adapted to open and close the speaking-

circuit and a key-lever pivoted on the plun-

ger and adapted to operate the rock-lever,
substantlally as set forth.

15, T’he combination with the eleetromaw-

‘net and the switch-plunger controlled by the

electromagnet, of a contact arranged in a
signal-circuit and in a speaking- circuit and
provided with an arm having a finger, a rock-
lever adapted to open and close the speakm -
circuit, and a key-lever pivoted on the plun-

ger and adapted to bear against said arm for

closmn' the signal-circuitoragainstsaid finger
and Tock- level for closing the speakmn*-cu-
cult, substantially as set forth.

16. The combination with the electromag-
net provided with an upper generator contact
and a lower main-line contact on one of its

- terminals, a generator-circuit having a con-
- tact arranged adjacent to said upper con-
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tact, a eontact arranged 1n both a signal-ecir-
cuit and a spea,kmﬂ'-eu cult, and a key-lever
pivoted on the plunger and adapted when in
its retracted position to open and close the
main-lineand the generatorcircuitsand when
in 1ts projected position to open and close the

speakingand signaling circuits, substantially
as set forth.

17. The combination with the electromag-
net and thecoupling-plug,of a switch-plunger
controlled by the electromagnet, and a lock-
ing-pawl adapted to hold the. couplm g-plugin

~its coupled position and controlled by the

plunger, substantially as set forth.

F
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18.
net and the coupling-plug provided with a
shoulder, of a switch-plunger controlled by
the electr omagnet, and a pawl connected with
said plunger and prowded with a hook adapt-
ed to engage with the shoulder of the coup-
hnﬂ*-plucr substantla]ly as set forth.

19. The combination with the eleetromag-
netand the coupling-plug, of aswitch-plunger
controlled by the electwmagnet, a locking-
pawl adapted to hold the coupling-plugin its
coupled position, and a link connecting the
switch - plunger and locking-pawl, substan-
tially as set forth.

20. The combination with the electromag-

i netand the coupling-plug, of aswitch-plunger

controlled by the electromagnet, a locking-
pawl adapted to hold the coupling-plug in its
coupled position, and a link connected at one
end with the switch-plunger and connected
loosely at its opposite end with the locking-

| pawl, substantially as set forth.

21. The combination with the electromag-
netand the coupling-plug, of a switch- plunﬂ‘el
controlled by the eleetl omagnet, a locking-
pawl adapted to hold the coupling-plug in its
coupled position, and a link connected at one
end with the locking-pawl and loosely con-
nected at its opposite end with the switch-
plunger, substantially as set forth.

22. The combination with the electromag-

netand thecoupling-plug, of aswitch- Dlunn'el

controlled by the electromaﬂ'net a locking-
pawl adapted to hold the couplmﬂ'-plun*ln its
coupled position, and a link provided at one
end with a slot through which the locking-
pawl passes and at 1ts oppOSJ.te end with a
slot which receives aprojection on the switch-
plunger, substantially as set forth.

23. Thecombination with the non-conduct-
ing bodyof the plughavinga contracted front
portion, of two conducting-terminals extend-
ing through the rear portion of the body and
along opposite sides of the front portion of
the body, and a head arranged on the front
end of thebodyand provided with an inclined
front side and an abrupt rear side which is
adapted to be engaged by a, lockmﬂ‘-pawl sub-
stantially as set fo1th

24. The combination with the main line, of
a signal mechanism arranged in a branch of
the main line, a movable couapling-plug ar-
ranged 1n another branch of the main line,
and a switch which is arranged in the signal-
mechanism branch but which is not electric-
ally connected with said plug, said switch be-
ing operated to open the signal-mechanism
branch upon withdrawing the plug and to
close the signal-mechanism branch upon re-
turning the plug, substantially as set forth.

Witness my hand this 7th day of Novem-
ber, 1896,

CHARLES S. HEILMAN.

Witnesses:
JNO. J. BONNER,
- KATHRYN ELMORE.

The combination with the electromag-
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