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SPECIFICATION forming part of Letters Patent No. 355,92.'9,_ dated January 11, 1887,

Application filed Séptember Q,IIBE{L Serial No

212 450, (No n'u:del.}

T0 all whom it may concern:

Be it known that we, CLAUDE C. GouLp and
WALTON SMITH, of Batavm 1n the county of
(enesee and State of New York, have invented
new and useful Improvements in Telephone
Switch Systems, of which the fol]nmng 1S a
specification.

This invention relates to a switch-board

18 provided in the central office with a mov-
able terminal, which i1s automatically moved

- out of 1ts normal position so as to break the

~current through t]w line,

20

connection with the ground gpon sending a
A switch-board
System of this kind is described and claimed
In another application for patent in the United
States filed by us I'ebruary 23, 1886, Serial
No. 192,755. In our former application for
patent the automatically-movable terminal is
applied to a system of ground-circuits.
The principal objeet of our present inven-
tion 1s to render the automatically-movable

terminal appllcable to a system containing

- metallic circuits.
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Ourinvention consists of the i improvements,
which will be hereinafter fully set fmth aud
pointed out in the claims.

In the accompanying drawings, consisting
of three sheets, Figure 1 1s a diagram repre-
senting three sectional switch-boards of a cen-

‘tral office provided with our improved systen.
‘Fig. 2 1s a diagram representing the manner
of connpetmo* the subscribers on one section’

each with the other, and also how said sub-
seribers are reached from either of the other
sections. FKig. 3 represents a sectional eleva-
tion of-one of the switch-levers, aununciators,
and connecting partsonan enlarged scale. I‘la"
4 1S a Seetlonal elevation in line & z, Fig. 3,
looking forward. Fig, 5 is a front -elevation
of the vibrafing lever. Fig. 6 1s a side eleva-
tion of the front portion of the same on an en-
larged scale. Iig. 7 1s a horizontal section in
line y 4, Fig. 3. Iig. 8 is a top plan view of
one of the levers. F]D 9 18 a ermeutqry
rear elevation of the SWltch lever., Fig. 10 1s
a diagram representing a through connection

- between a 1metallic-cirenit subscriber and a

to gram representing alocal connection between |

ground - circuit subscriber. Kig. 11 is a dia-

| nected with the ground by a wire, d’.

a metallic circuit subseriber and a ground-eir-

cult subscriber.
Like letters of reference 1efer to llke p&ItS
in the several figures.

A A A represeut three sectional switch-

55

boa;rds, arranged side by side, the upper por- -
tions, @, of w l]lCh are preferably arranged ver-

tieallv oY ‘It right angles to the lower or table
pmtmns, . Each table portion ¢ of the sec-
tions A A’ A®is provided with. a number of
disks or rings, D. These disks are preferably
constructed of gutta - percha, wood, or other
suitable non - conductive mateual and are
firmly secured in openings formed in the table
portions ¢’ in anysuitable manner. Each disk

1s composed of two parallel parts, d d', ar-

ranged one above the other, and are connected
bv a central hub, ¢, as clemly shown in Fig.

6o

3. The upper de’b d of each disk is provided

~with a contact-point, d°, and the lower part,
d, with a contact- pomt d’, arranged below

the point d’. The points & d* are “connected
by a metallic bow-spring, &, which is con-

spring d’ engages with its lower portion, d',

'lg-:HI]St the under side of a nose, @, formed in
the point d*, and with its upper p(}ltl{)ﬂ d’,

‘against the lower end of the point &, whereby:
‘both points @ and d* are connected with. the

ground when the parts are in the position
shown in Fig. 3. The bow & practically forms
a movable connecting terminal between the
two contact - points d° d* of the main circuit.
The contact-spring & 18 secured to the frount
end of the lower forwardly-bent portion of a
vertically-movable switch-bar, I, arranged in
rear of the vertical portion « of the sections.
The bar Eisguided in its movement by screws
¢, passing thr ough slots €, which are secured
in brackets ¢ The ldtter are secured to the
rear suie of the vertical portion «.
¢! represent two out or dead contact-points

ar 13110*(—3(1 one above the other in the disks d d',
resl)ectwe]y The 'bomts ¢’ €' are eonneeted
by means of cords ¢’ ¢° with metdllic contact-
surfaces ¢' ¢°, formed on the opposite sides of
a non-conductive plug, ¢’, which latter is seated
in an opening, ¢v, formed in the vertical por-
tion ¢ of the sectlon

Ir represents the ‘mnuncmtor, | O the base
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thereof, which is secured at its rear end to the |

vertical portion a of the section, as clearly
shown in Fig. 3. Kach annuneciator is pro-

vided with two aprons or drops, f f’, which |

5 are pivoted side by side at their lower ends to
the front bifurcated portion, % of the base I,
and which  engage, Iespeebwely, with theu
upper recessed portions over hooks or noses

f* /% formed on the front end of a vibrating |

10 armature, f°. The armature f°is pivoted in
the usual manner to a bifurcated standard, f°,
formed in the base- plate B, and is anauued

- above two coils, F* 1", The lower por DIOH of
~the apron f is provided with a downwardly-

15 projectinglip, /", which engages, when released,
against the front vertical portion, /% of a hori-
zontal sliding Dbolt, f*, arr anged underneath

~ the base 1V of the annuneiator . The bolt
f? is suspended on hﬂ.nn‘ers /7 by screws f,

20 passing through slots f™.

% 1eplesents a hook formed on one side of
the bolt /7, at the rear end thereof, and ergag-
ing in a noteh or recess, I°, formed in the rea’r'
suie of the movable switch-bar L, near its up-

25 per end, to retain the bar in an elevated P osl-
tion. The bolt f?1s held in enﬂ'awement with
“the bar I by a spring, f".

Upon vibrating or slightly tipping the ar-
mature /° by a- llﬂht current—such as a hat-

30 tery-eurrent———the small apron f” alone is al-

- lowed to fall by being released from the hook |

- f*% thus notifying the operator upon whose

table the apron f’ has fallen that an operator |

on some other section or table is about to con-
35 nect with said subseriber. When this occurs,
the operator on whosetablethe apron has fallen
- does not loopin-histelephone, and thus inter-
fere with making a connection with the sub-
scribers desired to be reached. DBy giving
40 the armature f° a greater vibration, as by a
generator, the apwnfls dlsenﬂaged from the
“hook f* and is permitted to fall. The lip 7
of the apron f strikes vhe front portion of the
sliding bolt /” and moves the lacter back wardly
45 and out of engagement with the switch-bar I3,
wherebyv the latter is released and enabled te
- be moved downwardly by its spring F% This
downward movement of the bar E breaks the
connection between the contact-points @* d'.
o Thus, if a subsecriber rings, causing the arma-
~ ture f° to vibrate sufficiently to release the
~apron'f to produce the above-described down-
ward movement of the bar H, the circuit is
broken between the points d' d', and he is
c5 thereby immediately notified that the call has

-t

been received at the central office from the |

... faet that he can no longer ring his bell. The
swinging movement of the apron jf is limited
by a nose, /%, formed on the upper front end

6o of the bolt fﬁ

It is obvious that when both aprons are en-

- gaged with the armature f° and the latter is
vibrated by a generator both aprons f f’ will
fall mmultaneously The armature f is held

65 1n enganement with the aprons ff by the

usual spring, /.

g .

G represents a metal spring-finger armnged .L

¥

f.,...bove the disk D, and G’ represents a similar

ﬁngels G G bear in their normal position
with their outer free ends against the ground
contact-points &’ d*, as shown in Rig. . The
inner ends of the ﬁwelsG G’ are 1e<5peet1ve1y
provided with hubs ¢ ', which are secured to
a vertical non-conduetive tube, G*, seated cen-
trallyin an opening in the hub d* of the disk D.

G* represents a cup secured to the upper

end of the tube G* and provided Wlth 2 SCrew -
cap, G*.

finger arranged nndel neath the disk ID. The

g° represents an arm fermed on one side of §o

-the cup G’ and provided with a handle, ¢,

whereby the tube G? and fingers G G’ may be

moved. The tube G° 1s held against vertical

movement by the fingers G G’.

H: represents a step-shaped disk of non-con- 8z

ductive material secured to the lower end of

the tube G* so as to turn therewith, and pro- -

vided with a series of annular met&l plates or
rings, b A WL RO, secared to the lower
Sldes of the Steps in ¢ fmy suitable manner.

¢4 44 4t 4% represent stationary metal
springs or contact- pemts secured to a etep
shaped cross-piece, i, underneath the table «

‘and bearing with Lheu iree ends against bhe

nunder Sides of the rings A A" 2* W’ W' W 1%, re

| spectively. DBy this construction a uniform

contact 18 maintained between the parts when
the fingers G G’ are moved on the disk.

I represents a push-button arranged above
the cap G and provided with a downwardly-
projecting metallic stem, j, moving in an open-
ing in the cap G*: The button I is provided
near its lower end with two metallic contact-
points, j° 4%, which are separated by a non-
conductor, j°. Thelower contact-point, 7% pro-

QO

FOC

105

jects outwardly, and is secured to the inner

side of the cup G?, and forms a spring to retain

the push-button I in an elevated- position, as

shown in Fig. 3. The free end of the spring
or contact-point 7 hears agalnst the under side
of a projecting nose, j*, fmmed on the upper
end of a metallic stem , 5°, which latter is se-

cured in an opening 1n the tube G° by a screw,
The latter also serves to form a communi-- -

-6.

cation between the finger ( and stem 7°>. The
point j* of the button T is connected with the
lme K of the main cireuit by means of a wire,

', ring A°, and contact-spring 7.

IIO

II§

K’ representsawene*atox*push button, which

18 pmVlded with a metallic stem, I, movmﬂ' in

an opening in the cap G*% and p1 ovided at its

[20

lower end with two metallic contact-psints, 7/ |

I, which are separated by a non-conductor, 7.
The lower contact-point is secured at one end

to the inner side of the cup G’ to retain the

push-button K’ in an elevated position The
free end of the contact-point I* bears. against
the nnder side of a nose, I*, formed on the upper
end of a metallic stem Z“ which™ latter is se-
cured in an opening in the tube G* by a screw,
l°, whereby a connection 18 made between the
S‘Dem » and the lower finger, G'. The lower

point, ¥, of the button K’ is connected with

the line _L of the main circuit by means of a

I 36
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wire, I’y ring 7°, and contact-spring °. Thus | v, and line I, to the opposite side of the sub-

it will be seen that the lines K and L of the
main circuit are connected through the fingers
G G/, contact-points ¢’ d*, and spring @, com-
5 pleting the circuit and enabling the subscriber
~ to call the central office. .
m represents a stationary metallic contact-
- point secured in-the cup G® underneath the
contact-point j* and in line with the same.
1o The contact-point m-is connected with the op-
erator’s listening-telephone M by a wire, m/, |
- ring A*, spring 4%, and a cord or wire, m®.. The
return-wire m° of the listening-telephone is
connected with the contact-point ;' of the stem
15 ) by means of a wire, m* ring %% and spring
. - It will. thus be seen that upon depressing
the push-button I, so as to form a contact be-
- tween the point j° and nose j* and the spring-
point.j° and stationary contact-point m, the
20 operator’s listening-telephone M is looped in
on the main circuit. |
- m represents a metallic contact-point ar-
ranged In the cup G° diametrically opposite
the point m and underneath and in line with
25 the lower contact-spring, #*, of the push-but-
ton K'. The contact-point nis connected with
the generator N by a wire, »/, ring 2% spring
¢, ant wire 2. Thereturn-wire #° of the gen-
erator 1s connected with the contact-point ' of
30 the push-button K’ by means of a wire, n*, ring
P, and spring . TUpon pressing down the
button K’so as to make a connection between
the point ¢ and nose 7' and the point I and
stationary contact n, the generator N is looped
35 1n on the main circuit. ‘
- N’ represents the battery push-button, the
metallie stem #° of which is provided with a
contact-point, #°, which is connected with a
battery, N°, by means of a wire, #, ring #,
40 spring 4, and wire . The opposite wire, n’,
of the battery N*is grounded, as clearly shown
in Fig. 3, and . establishes a contact through
- the ground with the ground-wire of the bow .
0 0" represent two-metallic contact-points
45 secured to the rear side of the vertical portion
@ of the gection, and arranged one above the
other, as clearly shown in Figs. 3 and. 9.
0" represents a bow-spring secured to one
side of the upper conductive portion, ¥, of
5o the switch-bar I}, and which is arranged be-
tween the contact-points o o’ and bears against
the under side of the contact-point o when the
parts are 1n their normal position, as shown
in Kig. 3. The upper portion, E', of the bar
55 1 1s separated {rom the lower portion, E?, by
" @ non-conductor, I¥', which connects the two
. portions of the bar. When the parts are in
- thelr normal position, as shown in Fig. 3, the
subscriber’s line ¢° enters the central office
6o from one side of his instrument through the
contact-point o, to and through the annuncia-
tor I, to the contact-point o/, line K, spring 4°,
- metal ring 2°, wire j7, contact-point 7%, metallie
~ stem j°,finger G, and contact-point ¢, and re-
65 turps through the contact-bow d° to the con-
tact-point &°, finger G’, metallic stem %, to the

contact-point & wire 7', ring A’ contact-spring

scriber’s instrument. | _ o
p p" represent a series of local contact-points
secured to the disks d ¢, the points p p’ being

3

70

arranged in pairs one above the other in the

two parts d d’ of each disk, so that when the

fingers (x G’ are turned to engage with a pair

of said points the finger G will engage with

the upper point, p, and the finger G’ with the

lower point, p, as shown in Figs. 2 and 3.
Each disk D is provided with as many pairs
of local contact-points »p p’ as there are sub-
scriberson thetable, less one, and each of these
contact-points of one section is numbered to

correspond with the number of the subserib-
ers with which it is connected. Forinstance,

the subseriber’s disk D No. 1 isprovided with
two pairs of local contact-points, p p’, which
are numbered 2 and 3. Thesubscriber’s disk
No. 2 has a similar namber of contact-points,

75 .

o

which are numbered 1 and 3, and the subscrib-

er’s disk No. 3 has its contact-points » » num-

bered 1 and 2. If No. 1 sabscriber calls and

thereby releases the apron f and switch-bar
E, as above described, the operator raises the

bar E by a handle, E so as to again complete

the circait by connecting the points @ and g
by the bow-spring @. The bar E, when lifted

by the operator, does not engage withthe hook

of the sliding bolt f?, as the latter is held baek
out of engagement with the bar by the lip 77

‘of the fallen apron f. He then loops in his

listening-telephone by pressing on the button
I and ascertains that the subseriber wants, for
1nstance, No. 2. The operator again allows

the bar I to descend and break the connec-

tion between the fingers G G’. The operator

‘now turns the fingers G G’ on the subscriber’s

disk No. 1 to the coutact-points p p’ marked:

No. 2. Theupper contact-point, p, (No. 2, )on.

disk D No. 1 is connected with the upper

93

I00

105

contact-point, o, of No. 2 subsériber’s annun-

ciator I by means of a wire, % and the lower
point, p’, (No. 2,) disk No. 1, is connected with
the return-wire I of No. 2 subscriber’sinstru-
ment by a leg or wire, p°, as clearly shown in

II1O

Fig. 3. The operator now presses the gener-

ator-button K’ on No. 1 subscriber’s disk,
which causes the*armature f° of No. 2 sub-

115

scriber’s annunciator to vibrate and release .

1ts aprons f f' and the switch-bar E in the
same manner as in the case of No. 1 subserib-
er’s first call, thereby automatically breaking
the circuit between the points @ d*and finger s

120

G G’ on No. 2 subseriber’s disk D. Thismove-
ment rings both subscribers’ bells simultane-

ously, notifying them that the connection be-
tween them is completed. No. 1 is now con-

| nected with No. 2 by wire o° annunciator F,

contact-polnt o, line K, to and through finger

125

G, as above described, to contact-point p, disk
D, No. 1, to upper contact-point, o, of No, 2

subscriber’sannunciator by wire p*, and to No..
2 1nstrument by wire o, returning through in-

strument No. 2 to wire L, to leg p° to contact
P’y No. 2, on No. 1 disk, to and through finger
| &, as above described, to No. 1 subseriber’s

i TR
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“instrument by line I.. The operator now re-

10

. places the fallen aprons f f’ of both subserib-
ers’ annunciator I, leaving them ready to

be rung off. By thus 1eplacmw the aprons f

g f' the slldmw bolbf” 1s released from the lip

f?' of the aprons f f/ and is moved forward by

the spring /', ready to engage with the switch-
bar H. \Vhen the subseriber rings off, caus-
ing the aprons of No.1 annunciator to again

fall, the operator again replacesthe same, and.

'llfts the switch-bar E by the handle K of both
annanciators until they are again in engage-
ment with the sliding bolt f°.  The Operabor
also turns the ﬁngels G G’ on disk No. 1 back
to the points d d*, whereby both subscribers’
lines are again ready for another call.
connechting the various subscribers on one sec-

~tion in this manner we dispense entirely with

20

25

30

35

the use of the usual plugs, cords, &e., for ef-
fecting a local connection, whereby the con-

nection is made more rapidly and with greater
- ecertainty than heretofore.

It will thus be
seen that the connection between the two sub-

scribers isentirely metallic, whereby the trans-

mitted speech is rendered more audible and
transmitted to a greater distance than when

the usnal ground or semi-metallic circuit is

used.

P representsaseries of duplex.contact- pomts
arranged in rows in the vertical portions « of
each of the sections A A’ A”.
contact-points P on each section corresponds
with the number of subscribers on every other
seetion or table. For example, section A has
numbers 4, 5, 6, 7, 8 and 9, as this section can

reach Nos, 1, 2, and 3 loeally. Section A’ Las

nambers 1, 2 3 7, 8, 9, and section A?has num-
bers 1, 2, 3 4 5 6, thelr own local numbers not

B bemo*representedluthe contact-points P. The

_!_C}

contact-points P are provided at their upper

“and lower ends with separate metallic con-

45

33

HOo

tact surfaces or springs P’ . The springs
P’ P* are adapted to form contacts with the
metallic contact-points ¢ ¢°, respectively, of
the plug ¢’, also to securely hold the plug ¢

. when the latter is inserted in the contact-
point P. ITach annunciatoris connected with
all of the contact-points P of the several sec-

tions bearing the same number as of the an-
nunciator by a wire, Q, or other metallic con-
nection, which is secured with one end to the
apper conductivd portion of the switch-bar E
and connected with the upper contact-surfaces,
P’, of the several contact-points P. |

Q represents a similar wire or metallic con-
nection,which connects the lower contact-sur-

faces, P*" of the contact-points P in the same

manner, and which is connected to the main
or. return wire L of the subscriber’s instru-
ment correspouding with the annuneiator with

which the wire Q is connected. Forinstance, |

thewire Q isconnected with theupper contaect-

surfaces, P’,of the contact-points No. 7and with

the switch-]ever I of annunciator No. 7, aud

= the wire QQ is connected with the lower contact-

surfaces, P? of the contact-points No. 7and with
the wire or line L of subscriber’s instrument

By

The number of

355929

No.7. Thus it will be seen that the various

subscribers in a central office are practically

grouped within reach of each operator on each

of the sections A A" A’ whereby we dispense

with the use of checks, speaking-eircuits, &e.,
between the various operators at the central
office, and whereby all unnecessary delays are
obviated.

The operation of our 1mp1‘m ed system for

772

75

connecting thesubseribers on one table or sec-

tion With a subscriber located on any other

section or table is as follows: For instance,

subscriber No. 1calls the central officethrough
the line o* annunciator F, line K, fingers G
G’, and line L, as above described. The oper-
ator raises the switch-bar E, presses the but-
ton I, loops in the listening-telephone M, and
ascertains that subscriber No.1l wants, say,
No. 9. The operateragain allows the switch-
bar I to drop and break the connection be-
tween the two fingers G G’. He then turns
the fingers G G by means ‘of the handle ¢°

to the dead contact-points ¢ ¢ 'of the disk D,

and insertsthe plug ¢’ of disk No.1in contact-
point P No. 9 of the section A. The connec-

tion is now made with the contact-surfaces P’

P? by the metallic contact-surfaces ¢’ €° of the

plug ¢*, and with the fingers G G’ by the wires

or cords ¢ ¢’ and contaet-points ¢’ ¢'. By thus
inserting the plug ¢’ the wires Q and Q are
connected with the fingers G G/, respectively.

The operator now presses the battery -button

N’ on disk D, No. 1, which causes just suffi-

cient Vibration of the armature to release the
apron f’ of annunciator No. 9, thereby noti-

fying the operator on whose table annun-

clator No. 9 is located that an operator on
some other section desires to connect with
No. 9. He therefore does not interfere, and
permits subscriber No. 1 to complete his
call.
the battery-button N’ and presses the gen-
erator-button K’ on disk D No. 1, thus ring-
ing through wire Q, finger G,to the upper con-
tact, P/, plug-contact ¢, toswiteh-bar E of sub-
seriber’s annunciator No. 9, to the upper con-
tact-point, o, of the same, to and through an-
nunciator No. 9, to contact o', to fingers G G/,
disk No. 9, returning by wire Q' to finger G’
on disk D No. 1. This movement causes the
apron f of subscriber’s annunciator No. 9 to
fall also and . disengage the switch-bar E,
thereby dlsconneebmg the fingers G G’ on disk
D No. 9, as in the -case of No. 1 subsecriber’s
first call. This movement also rings the bells

on the instruments of both subscubers, notify-

The operator of section A now releases

80

Q0

95

1CO

tos

110

115

120 |

ing them that the connection between them is

completed Subscriber No. 1 1snow connected
with subscriber No. 9 to and through the

125

finger G, as above described, wire ¢°, contact

¢', upper contact-surface, P’ of point No. 9

on section A, wne Q, to switch-bar B and

lower contact, o/, of annunciator No. 9, to and

through S&id annu’nciatm to the upp‘er con-
tact, o, of said anuuncldtm to the instrument

of subscriber No. 9, returmng from said in-

_ strumeht through lme L to the lower wire, Q 7

130
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to the lower confaet—surface, P? of point No. | described, connected with said contact-piece,

9 on section A, to the lower plug-contact, ¢,
to wire ¢', to lower finger, G, to line L of the
Instrument of subseriber No. 1, thus complet-
ing the metallic circuit. The operators now
replace the fallen aprons f ' on annunciators

1 and 9, ready to be rung off. Any electrical

disturbances—such as electric-light wires
crossing the lines, lightning, or other electrical
disturbances or currents which may influence

the main line sufficient to vibrate the arma-

ture f*—will be instantly turned off by the bar
ki moving downward and breaking the con-
nection between the fingers G G/, thus break-
Ing the circuit, thereby insuring the system
against fire, | |

Fig. 10 is a diagram showing a subscriber’s

~line No. 3 having a metallic circuit connected
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with subseriber’s line No. 9 having a ground
circuit. Such a connection may become nec-
essary when the same central office has sub-
scribers with these different cirenits, or when
a subscriber in one place having one of these
clreuits is connected with a subseriber in an-
other place having a different circuit.” As
shown in Fig. 10, the lower finger, G, of the

ground-circuit subseriber No. 9 is grounded.

~ The metallic cireunit of subseriber No. 8 is also
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grounded by a ground-connection made by the
lower wire, Q/, as shown.

Fig. 11 is a diagram showing local connec-
tion between a subscriber’s line No. 8 having
a metallic circuit and a subscriber’s line No.
9 having a ground cireuit. In this case the
lower contact-point, p, No. 9 is grounded on

“disk D No. 8 and on any other disk on the

same table on which it may appear.

4O

‘The bow @& constitutes the automatically-
movable contact-piece which is interposed in
the central office between the two terminal
poiuts of the metallic circuit, and which com-
pletes the circuitthrough which the subsecriber

“reaches the central office.. This movable con-
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tact-piece, upon being automatically moved
out of 1ts normal position, leaves the line open
and ready to be connected-with the terminal
points of another metallic circuit., The oper-
ator, by calling the line which is to be con-
nected with the calling line, opens the called
line automatically, whereby the called line is
made ready for connection with the calling

line. When the contact-piece @ is inits nor-

mal position, it econnects the movable terminal
fingers G G’ of the line by means of the con-
tact-points @’ d@*, and when the line has been
opened by moving the connecting-bow @ out
of 1ts normal position the line is ready to be

connected by the fingers G G” with the termi-

nals of another metallic circuit. -
- We claini as our invention—

1. In.a switch-board system, the combina-
tion, with a metallic-cireuit line having two

contact-points connected with different por-

tions of the line, of a movable contact-piece
which connects both contact-points when in its
normal position, thereby completing the cir-
cult, and shifting mechanism, substantially as

through the line, thereby opéning theline,sub-
stantially as set forth. -

2. In a switeh-board system, the combina-
tion, with a metallie-cirenit line, of 2 movable

- contact-bow, @°, connecting in its normal po-

sition the terminal points of the line,and mech-

contact-piece is automatically moved out of its

‘normal position by a carrent passing through
the line, thereby opening the line, substan-
tially as set forth., | .

contact-piece which completesthe eircuit when
1n its normal position, an annunciator, and
mechanism, substantially as deseribed, where-

plece are operated simultaneously, substan-
tially as set forth. o |
4. In a switeh-board system, the combina-

@&, a bar, E, to which said contact-piece is at-
tached, and mechanism, substantially. as de-
scribed, whereby the bar E is-operated auto-
maticdlly, substantially as set forth. - .

1ts terminals, of a bar, E, carrying a contact-

-anism, substantially as described, whereby the

whereby the latter is antomatically separated

from said contact-points by a current passing 7«

/.

8¢

3. In a switch-board system, the combina-
tion, with a metallic-circuitline, of a movable -

by the annunciator and the movable contact-.

| OC
tlon, with a metallic-circuit line, of terminal

fingers G G, contact-points @ d, contact-piece

95

5. The combination, with the main line and

piece, ¢, a movable bolf; /%, an apron, f, an

armature, f°, and coils ¥* 1%, substantially as
set forth. . : | |

10

6. T’he combination, with the maiii line and

its terminals, of a bar, E, provided with a por-
tion, B’ carrying a contact-piece, @, a portion,

| K, carrying a contact-bow, 0% and a non-con-

ductive portion, E?, between the portions B and

10

B, contact-pieces o o/, arranged in the main x
line, and a locking-bolt, /*, whereby the bow o* -

;Substantially as set forth. - S

7. The combination, with the bar I, carry-
Ing a coutact-piece, &, of the locking-bolt f?
and an annunciator-apron, f, provided with a,
lip, /', whereby the locking-bolt is operated to
release the bar I when the apron drops, sub-
stantially as set forth. - |

8. The combination, with the bar E, carry-
Ing a contact-piece, d°,of an annunciator-apron,
J, provided with a lip, /7, and a locking-bolt,
J”y provided with anose, f*, whereby the drop
of the apron is limited, substantially as set
forth. =~ N N

9. The combination, with the bar B, carry-

1s held in contact with the contact - point 0

notch, K°, of a locking-bolt, °, provided with

a hook, F*, and a retracting-spring, 7%, sub-

stantially as set forth. DR |
10. T'he combination, with the annunciator-

vided with locking-hooks of different lengths,

ment of the lever and the other apron by a

longer movement of the lever, substantially as
| set forth. o -

T

coll, of two aprons and an armature-lever pro-.

whereby one apron is released by ashort move-

I I¢

II)

J2(

ing a contact-piece, d&°, and provided with. a
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11. The combmablon with the annunciator- |

coil, of two aprons, pwoted side by side, and

an armature lever provided with two locking-

hooks of different lengths, arranged side by

- side, whereby one apron is released by ashort

movement of the lever and both aprons are

‘released by a long movement of the lever, sub-
stantially as set fort,h |

12. The combination, with the annunciator-

) coil, of two aprons, anarmature-lever provided

with locking- hooks of different length, and a

battery producmﬂ‘ a light current and a gen-

- erator producing a sbronfr current, both Ca-

pable of being connected with the annunciator-

- Co1l, substantml]y as set forth.
| 13 The combination, with the disk D, ofthe

terminal fingers G G/, Secmed to a non-con-
ductive carrier, G% and connected, respect-

1vely, to dlfferent pmtlons, K L, Of the maln
y line, substantially as set forth.
14. The combination, with the disk D, pro-

Vlded with a pair of throuwh contact- pomts, -
p p’, of separate terminal 1:11’]0"618, G G, con-

nected to different portions of the main line
. and dda,pted to be placed in contact with the
pomts p p’, substantially as set forth.

15. The combination, with the terminal fin-
ger G, of the stem j7, connected with the fin-
ger G the button I, provided with contact-

y points ' 7%, a statwnary contact-point, m, and
a listening-telephone connected with the con-
tact-points m and 5, substantially as set forth.

16. The combination, with the terminal fin-
ger (&, of the stem °, connected with said fin-

-t L

a generator connected with the contact-points

n and {’, substantially as set forth.

- 17. The combination, with the separateter-
y minal fingers G G, the battery N?, and the bat-

tery push-button N’, of the automatlcally mov-

able contact-plece & , provided with a ground-

connectlon d’, substantlally as set forth.

ger, the button K" provided with contact-
points ' I, a statlonary contact-point, n,-and |

18. The combination, with the disk D, pro-

vided with dead contact-points ¢’ ¢', of the ter- 45

minal fingers G G, adapted to be- placed in
contact with the points € ¢, a plug, €, pro-
vided with two separate contact-surfaces, ¢’ ¢,
and wires ¢ ¢’, connecting sald surfaces with
the points €’ ¢', substantially as set forth.

19. The combination, with the disk 1), pro-
vided with dead contact-points ¢’ ¢*, of the ter-
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minal fingers G G, adapted to be plaeed in

contact with the points € e, a plug, €, pro-
vided with two separate contacb SmIaceS, e e,
wires ¢ ¢°, connecting said suarfaces, respect

| ively, with the points & ¢*, and a contact-point,

P, adapted to receive the plug ¢, and pro
vided with two separate contact-surfaces, P’
P, and conducting-wires Q Q, substantially
as set forth.

20. In a switch-board %ystem the combina-
tion, with two or more sections, each provided

_Wlth a series of duplex local contact-points

and a series of duplex through contact-points,
P, numbered on each sectwu to correspond-
with the local points on the other sections,

and each having two contact-surfaces, P’ P of
wires Q, connecting the contact-surfaces P’ of
i the contact-points P having the same number

on the several sections Wlth the movable bar
E of the corresponding annunciator, and wires

@, connecting the contact-surfaces P* of the

contact- pomts P having the same number on
the several sections. w1th the corresponding
subseriber’s line, substantially as set forth.
Witness our hands this 25th day of August,
1886. |

CLAUDE C. GOULD.
WALTON SMITH.

Witnesses:
JXO. J. BONNER

_J_[L,

OSCAR SCHAUB.
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