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SPECIFTICATION forming part ot Lette.'_qs Pa,tent No. 488,666, dated -Deaembér 27, 1892,

Application filed May 18, 1892, Serial No, 438,473,

(No model.)

1o all whom it may concern:

Beitknown that I, THOMAS BEAVAN SLOPER,
a subject of the Queen of England, residing
at Devizes, in England, have invented certain

.new ‘and. useful Improvements in Klectric
Telephonic Switches and Systems, of which

the following is a specification.

This invention relates to electric telephonic
switches and the system known as the inter-
communication system, of working them, the
arrangement being such thatany two lines of

- the whole systein, ‘which may include any de-
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sired number of instruments may be connect-
ed directly with each other without an inter-
mediate station and if desired the talking ef-

fected through the wires OE the mstruments-

of both stations.
The invention will be best understood by

reference to the accompanying drawings 1n
which |

Figures 1 and 2 arerespectively afrontand
back elevation of one form of the switech ad-
Justed as when ready for ringing-up No. 6 sta-
tion. Fig. 3 is one half of a back elevation
showing the switch as when it has received a
call a,nd is being talked through. Fig. 418 a
section taken on line 4—4 of Fig. 2. Figs. 5

“and 6 are sections taken.on line 5—6 of Fig.

2, Fig. 5 showing the switch as when ad;]u%ted
for ringing-up No. § station, and Fig. 6 as
when such ringing-up 18 1n opemnon
7 and S are similar half-back elevations of

switeh constructed on the same principle as
that shown in Figs. 1 to 6 butinaddition pro-
vided with a switch or bridge for cutting off
the earth or return wire altogether from the
two communicating stations and connecting
them in such a manner that the currents be-
tween the two stations pass by one wire and
return by the other thus isolating the two 1in-
struments being conversed through from all

the others of the series, Fig. 7 representing

the switeh in its normal position and Fig. 3
as when it has been rung-up and adjusted for
private.conversation w1th station No. 6 by the
person at the called-up station. Figs. 9 and
10 are views showing the two hﬁz‘erent POsi-
tions of the additional switch or bridge for
forming the ‘“secret circuit”™. NIKig. 10* is a

section d1&wn to a smaller scale than Figs. 1
to 10.showing the switch arranged. with the

Figs.

. A2.

_—

| Figs. 11 and 11 are diagrams showing an in-

stallation of six stations provided with the
switch shown in Figs. 1 to 6 and Figs. 12 and
12* are similar diagrams showing an installa-
tion of-six stations provided with the switch
shown in Kigs. 7 to 10.

Like letters and figures indicate like parts
throughout the dmmno's |

Thmlwhout this c-speuﬁ(‘:afucm and in the
ahcompanyinw drawings each of the switches
is described and ﬂlustmted as adapted foran
installation of six instruments but it will
readily be understood from the following de-
scription that by increasing or decreasing the
number of contacts the switch may be con-
structed for an installation of a larger or
smaller number of instruments.

Referring to Figs. 1 to 6, A is a preferably
circular block or plate of wood, vulcanite or
othersuitable material recessed atits back to
receive the various contact devices and per-

forated and preferably metal-bushed at its

center to admit of the spindle B being moved
longitudinally and rotarily therein. Ou the
outer end of thespindle B are secured a head
or press-button B’ an index or pointer B*and

55
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a crank handle B’ which may be formed in -~

part with the pointer B? and on the outer face
of the block A are depicted numbers A’ or
other denominating symbols corresponding to

the several stations in the installation less
that of the instrument itself which may ad-

vantageously be more boldly depicted as at
The pointer B* may be turned by the han-
dle B to any of the numbers A’ as also to a
plate bearing the word “ Reply” or other sym-

| bol A® Fig. 1 to which it should though not

compulsumly bedirected when the mstrumeub
IS not in use.
C" C* C? C* C° and CF are six contact plates

to fiveotf whiech are fitted contact springs each

for convenience marked with a corresponding

‘small letter such as ¢’ ¢® &c. and all when

hereinafter collectively mentmned being re-
ferred to as the contact springs ¢’ &e. the in-
dex numerals of these large and 5111.:111 refer-
ence letters in this description serve also to
identify the various contacts with the differ-
ent instraments of the installation.

30
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Each of -

the six contact plates C' C* C3C*Coand Cfas -

also the contact plates D F and G are pro-

hook arm 11:1 the form of a three -armed lever. | vided with binding screws ¢ for connecting

-



IO

15

20

thereto always tends

30

- which are normally, that is, when the armsgJ
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the various conductors to them as hereinafter

explained. |

B3 is a metal
a squared or equivalently shaped part of the
spindle B and which is provided with an arm

.or projection B® adapted fo make electrical
contact with the inner ends of the springs ¢’

or ¢ &c.; the arm or projection B® instead of
being formed in part with the disk
integral with the spindle B.

person ringing-up another station and in
which inner position the contact between B?.
The spring H does not act
as an electrical conductor; if desired a helical
spring encircling the spindle B may be sub-.

and I is broken.

stituted for the spring H.

 J 18 the hook arm upon'th-e-duter-or hooked

end of which as ordinarily the receiver K is
hung as shown in Figs. 1 and 2 and which is
pivoted at J’ and which a spring J? attached

shown in Fig. 3.

by wire L’ with the contact I and both of

is in its lowered position, out of contact with

- each other and with the hook arm J asshown

in Fig. 2 but which, when the receiver K is re-
moved and the spring J° allowed to raise the
armJ, are pressedinto electrical contact both

with each other and with the arm J as shown

in Fig. 3. | | -
The contact plate C* is electrically con-

nected by a wire C and through the pivot J’ .

with the hook arm J,and the contact plate D
which as hereinafter explained is connected

to the local battery is provided with a metal
‘blade D’ which as shown in Fig. 5 is out of
contact with the disk B2 when said disk is
pressed forward by the spring H but with |

which the disk B? makes electrical contact
when it is pushed back by the cperator for
calling-up a distant station. |

¢’ &e. is preferably provided with a rib or pro-

55
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jection ¢’ as shown clearly in Figs. 5 and 6

and the arm B®is also provided with a groove
B¢ for receiving this projection ¢ so that it
- may readily be felt by the resistance to.fur-.

ther rotation when the arm B®° is in proper
contact with any required contact spring but

other equivaient means may be provided for.

this purpose.

The switeh shown in Figs. 7 to 10 differs

from that before described only in addition
of the isolating switch or bridge now to be

B® may be

to draw to the position .
- N 1and make electrical contact between thent

F’ is a contact spring upon which the arm |
J bears when held down by the weight of the .
receiver K, and G’ and L are two other con-
tact springs the latter of which is connected

488,666

nections which are altered to suit this addi-

- | tion. |
disk secured by a screw Bion

In Figs. 7 and 8 M M’ represent a bell-crank

lever pivoted at M* and is constructed pref-

erablyofinsulating material such as vulcanite
and to the arm M’ of which is secured a metal
plate M:,

The arm M like the hook arm J

projects through a slot in the block A to the

outside of said block and is so arranged that

. | after the receiver K has been removed from
H is a spring which bears upon the headsof .
screw BYso asto tend always to press the spin-
dle B outward and the disk B3 against the
contact I as shown in Fig. 4 and returns said
parts 1osaid respective positions after having
been pressed inward as shown in Fig. 6 by a

off J and the lever arm M has been raised by

hand from the position shown in Fig. 7 to that
shown in Fig. 8 the said lever arm M will be
8o

moved to its original position (Fig. 7) when-
ever the receiver K is again hung on arm J.

75

N N’ are two contact springs the free ends of

which are normally in contact with two plates

O O’respectively. The contact springs NN’

as shown clearly in Figs. 9 and 10 are bent so
as to allow the metal-plate-carrying-lever arm

M’ to work beneath them and while in the

position shown in Figs. 7 and 9 to be out of

{ contact with them and allow them to rest in
contact with the

plates O O’, and so that
when the lever M M’ is moved to the position

shown in Fig. 8 the arm M’ will raise the

springs N N’ out of contact with plates O O’

through the plate M® which at that timebears
against the underside of both of the springs.

as in the formerexample is indireetly connect-

ed toit by wire O*leading from J’ to O, contact
| spring N, and conductor O® leading from N to
| C* the circuit through these conductors being
} broken as soon as the spring N is raised-off
| plate O. The plate O’ is connected with a

plate E by wire O* and the contact spring N’
is eonnected by a wire O° with a plate P which

| like the other similar plates before deseribed
{ 1s provided with a binding screw c. | |
In Fig. 10* the hook arm upon which the

{ telephone receiver K may be hung is pivoted

in the plate A so as to project outthrough the

front of it and is in the form of a three-armed

lever, the arm J having the hook formed upon

it, the arm J® being caused by the spring J2

to make contact with the contact plate or

spring G’ connected with the telephone ap- -

pertaining to the instrument in guestion, or,

| when the weight of the telephone receiver K
The innerend of eachof thecontactsprings .

upon the hoeok overcomes the spring J? the
arm J° as shown in Fig. 102 makes contact
with the contact plate or spring ¥’ connected
with the bell appertaining to the same instru-
ment. “T'he third arm I L (referred to by
these two letters because it fulfills the func-
tions of the before described contacts I and L)
1s adapted to movethe disk B? longitudinally
upon its axis so that its contact projection BS

| will be in the proper plane to make contact
with any one of the contact plates ¢’ &c. of

the respective line wires of the system, when
the receiver K is off the hook. By means of

described and in some of the electrical con---‘_ the same arm I L or of the spring H similar

95

In this arrangement the pivot J’ of arm Jin- -
stead of being directly connected totheplateC?

100
10§
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115
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to that before deseribed and shown in Fig*s. 2 | D’ disk B? and contact spring ¢3 of No. 1 sta-

to 8 when the telephone receiver K is upon
the hook, the disk B3 is so moved thatits con-

tact projection B° is clearof allthe other con-

tact plates or springs ¢’ &e. but so soon as the
welght of the receiver K is removed the disk
B® moves forward projecting the arm B into

the plane of the plates or springs ¢’. In ad-

dition to the radial contact plates or springs
¢’ &e. there is also provided the metal blade
D’ with which as in the before described ex-
amples, the disk B® can be brought into con-
tact when pushed in forthe purpose; thiscon-

tact is in direct connection with the battery

appertaining to the station and through itthe

battery current can be carried to any of the
wires of the system in order to ring the bell

at a distant station.

Referring now to Fig. 11, which diagram-

matically represents an installation of six
telephone stations numbered from 1 to 6 and
each provided with a switch similar to that

shown in Figs. 1 to6, it will beseen that allthe

contactspringsc’except at No. 1 station where
such spring is not necessary are connected to-
gether by conductor P’and that this conductor
is connected through plate C’ and wire C with
hook-arm pivot J’ of said No. 1 station and
constitutes the home line of said No. 1 sta-
tion. Similarly all the contact springs ¢? ex-
cept at No.2 station where it is not necessary
are connected together by conductor P? con-
stituting the home line of station No. 2, and
which is connected. through plate C* with
pivot J’ as shown clearly in Figs. 1 and 2
which represents this No. 2 switch. All the
contact springs ¢° except at No. 3 station

~where one is not necessary are connected to-

gother by conductor P constituting thehome
line of station No. 3, and which is connected
through plate C?® with pivot J’ of No. 3 sta-
tion, and so on throughout the series of
switches. Hach of the contact plates F' is con-
nected by a wire F* with one terminal of the

coils of a call bell Q’, Q3 Q> Q* Q° or Qf the |

other terminal being connected by a wire Q
to earth sald wires constifuting the bell line
of each station.  Hach of the plates G is con-
nected by a wire R toone terminal of the ap-
propriate telephone R/, R* R? R*% R® or RS
the other terminal of which is connected

through wire S to earth constituting the tele-

phone line of each station. FKachof theblades

D’ is connected by a wire T to one pole of a

local battery TV T*T° T*T° or T® the other
pole of which is connected
wire 7. |

The operation of the installation shown in

Fig. Fig. 11 is as follows:—Supposing the op-
erator at No. 1 station requires to call-up No.
3 station he first turns round the index B? un-
til it points to the number three (A’) so as to

bring the arm B° into contact with ¢ the ter-

minal of the home line of station No. 3: and
then presses the button B’ so that the disk
B? bears against the blade D’. 'The current

to earth by a

]

tion along wire P°to No. 3 station where it
passes through plate C3, pivot J’, hook-arm J

spring ¥’/ plate B wire F? to bell Q? the circuit

being completed through wires Q of No. 3 sta- -

tion, earth and T7 of No. 1 station. In this

the operator at the called-up station (No. 3)
has to do 1s to take the receiver K off hook-

arm J at that stationand preferably placethe

3

manner the bell Q® will be sounded and all

75

index B* at “ Reply” as shown with regard to

the arm B° in Fig. 3 when he can talk through
the telephone asusual. This operation at No.

30

3 station. by allowing the hook arm J to be -
raised: by its spring J° out: of contact with

spring I’ breaks the cireunit through the bell

Q% The operator at No. 1 station by remov-
ing the pressure of his hand from the knob B’

at that station allows the spindle B to be re-
turned by its spring H to its normal position

when -the contact with blade D’ and conse- ..

quent circuit through the battery T’ will be

broken; he then removes his receiver K from

the hook arm J at his (the No. 1) station so -

that by the ascent of the hook arm J out of
contact with spring F’ the circuitthrough the
bell Q' is broken. and the teiephone circuit
between thetwoinstruments R’ and R®%is com-
pleted in the following manner:—QOne ter-
minal of each of the telephones R’, R? is con-
nected to earth by one of the wires S and as-

QO

95

suming the current through the switches to |

pass from station No. 1 to station No. 3it will:

leave the telephone R’ by way of the appro-
priate wire R pass to switeh of No. 1 station
through plate G and the spring contacts G’

hook arm J, contact T disk B2 disk-arm B?con-

tact ¢® and leave station No. 1 through the
wire P° which conduets the current tothe plate

C° of No. 3 station. The current then passes
through wire C to pivot J” and through hook-

arm J, contact G’ plate G and wire R to the

telephone RS
the No. 1 and No. 3 stations are speaking the
arm B°at No. 1 station bein contaet with the
spring ¢® as before described and the arm BS
at No. 8 station be in contact with spring ¢’
then the currents will pass between the two
instruments partly through the home line
wire P’ of station No. 1 and partly through
the home line wire P2 of station No. 8 return-
ing through earth, the hook-arm J of No. 1

instrament being then electrically connected -
with No. 3 switch and the hook arm

| J of No.
3-connected with No. 1 switeh. -

- With the last deseribed system and because

one terminal of each of the telephonesis con-
nected to earth it is possible forthe conversa-
tion between two stations, say Nos. 1 and 3
as before,to be heard throughtheinstrument
of a third station by the operatorat thatthird
station say No. 2 turning the arm B® until it

100

and L which are then pressed together by

105

110
If when the operators at say

I.IS

120

125

130

makes contact through one of the springs in
this example either ¢’ or ¢® with one. of the’

wires P’ or P? through which the telephonic

from battery T’ now passes through the blade l currents pass. It is to overcome this that I
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devised the system illustrated in Figs. 7, §, 9,
10 and 12 and which Leall the “secret circuit
system” and by which any two stations of the
series may be completely cut out of communi-
cation with the others.
shown in F1g.12 the bell-circuit is completed
and broken in precisely the same way as in
the arrangement shown in FKig, 11.
the telephones R’ &ec. are however directly

connected with earth, the complete metallic
eircuit; belnﬂf eeta,bhshed over the home lines

- of the respeotive stations between which the

20

25

39

- 35

- from which the currents pass to the telephone
R* through wire S. The currents then in the .
reverse manner pass from the telephone R*
to telephone R’ by way of the following of

40

45

.50
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~ tion.
shown connected in this manner,without em-
ploying the “seecret circuit system” with the
two stations eonmnected in this manner and
- the arms B® at each station being respectively
in contact with springs ¢® and ¢® and assum-

Yo

| thronu*h wire R at that station it will take

conversation is taking place, the home lineof
one station being the positive and the home

‘line of the other station the negative wire.
Supposing now that the operatorsatstations

Nos. 1 and 4 desire to employ the “secret cir-
cuitsystem ”

which in this instance must be so adjusted,
they each then raise the lever arm M at the
respective stations.

then pass between the two stations Nos. 1

and 4 as follows, assuming that they first pass .

from the telephone R’ througk the wire R.
They passat No. 1 station thr oucrh plate Gand

through the spring contacts G’ and L which
are pressed together by hook arm J, through

wire L/, oontaet I disk and disk-arm B3 B5

No. 4 station by wire P+

the No. 4 station connections viz: -f—pla,te G,
spring contacts G” and L, wire L', contact T
disk and disk-arm B® I3® contact ¢’.

lowing of the No. 1 station connections viz:—

plate O’ wire 07 s spring N plate M® spring N’ |

wire O° plate P and wire S. If theleverarms

M of any two stations in communication are

not raised as last described then the “secret
circnif system ” 18 not brought into operation
and the conversation carried ‘on between

these two stations may as in the arrangement .
shown in Fig. 11 and after similaradjustment
of the contacts be overheard at another sta- -

‘In Fig. 12 stations Nos. 2 and 6 are

ing the current to flow first from telephone R?

either of two courses at station No.21n one of

which it will pass through the following con- .

nections of said station No. 2 in the order in

In this system as

None of

and they have placed themselves -
in communication as before described by
lifting their respective receivers off the hook .
arms J and turning the &rms B® into contact |
- with the springs ¢t and ¢ respectively both of -

The telephone currents

| - "T’he cur-

rents then pass from No. 4 station to No. 1
station by the wire P’ and at No. 1 station |
they pass to the telephone R’ through the fol- :

488,668

which they are named viz: —plate G, contacts

G‘r’ and L, wire L’, contact I disk and disk-
alm B B5 contaect o6 The current thus leav-

ing station No. 2 will be conducted to station

No. 6 through. wire P° and will then pass

“throungh the followmﬂ' connections of station

No. 6 in the order in whwh they are named
viz:—plate C° wire O3 spring N, plate O, wire
O2, pivot J’, hook arm J and contact G/ , pla,te
G, wireR telephone RS, wire S, plate P, wire O°
spring N’, plate O’, wire O, plate E, wire U
to earth, through Wthh the ou1rent passes

and returns to telephone R? through the fol-

lowing connections of station No. 2 ViZ:—wire

U, plate E, wire Of plate O’, contact spring

N’ wire 05, plate P and wire S. The other
alternative open to the passage of currents
between No. 2 station to No. 6 is first from
telephone R? through wire R and through the

following of the No. 2 station’s connections
viz: ----p1&te G, contact G’, hook arm J, pivot
plate 0, eontact spring N, wire O3, -
; plate C?, wire P? which conduets the currents

J’, wire O3,

to contact plate C? at No. 6 station. At this
station the currents thus conducted pass
through the following of the No.6 station con-

nections viz: —Spring oontaot ¢ disk-arm and
| disk B° B3, contact I, wire L” contacts I, and

G’, plate G‘r wire R, telephone R, wire S, plate

75
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95

P, wire O° spring contact N’, plate O/, wire -
04, plate E and wire U to earth with which

| the telephone R? is also eonnected as before
- oontaot ¢t and leave No. 1station and pass to o
At thisstation No.
4 the currents pass through plate C* wire O%
‘spring N plate M3 spring N’ wire O° plate P

explained. |
The before deseribed apparatus instead of
being constructed with an adjustable arm B5

100

for 111ekin.g contact with the distant line ter-

mini which howeveristhe preferred arrange-
ment, may be provided with an adjustable
plug fm this purpose, and in other respects
the invention may be modified without de-

| parting from the spirit of the invention; for

example, if desired the contacts F’/ G’ and I,
and the hook arm J may be mounted on a
block or frame independent of the bloek A
upon which are mounted the switch eontacts
¢’ &e. and parts co-operating therewith.,
For the sake of facilitating the understand-
ing of the invention no mention is herein

'mevlouely made to the use of mierophones

in conjunction with the before described ap-

paratus, when such however are used an ex-
tra contactasusualis required for closing the
In
cases where no micerophone is used one bat-

cirecuif when the receiver is off the hook

tery may if desired be arranged to ring all
the bells in the system. |

I claim—

1. A telephonicsystem embodyln g home, tel-
ephone and bell lines switches oontrolllnfr the
communicating home and telephone hnes but

notthe bell hne ,{elephonehooks and contacts

moved by said hooks eontrolling the home
line, the telephoneline and bell 11ne sald con-
tacts being so0 arranged relative to the hook
that when the hook is depressed, the bell cir-
cuit is established and the circuits of the
home line and telephone are broken and when

105

TIO

I15

120

125

130




10

- 20

30

35

40

45

50

6o

488,666

elevated said™ circuits are established, sub-
stantially as described, whereby the necessity
of setting the switch after a conversation is
avoided. | : | |

2. In a telephonic installation or intercom-
munication system in which each station has
a direct line to each other station and may
be placed in communication with any of the
other stations without an intermediary- the
combination with a switeh hoard at each sta-
tion of acontact permanently connected with
the telephone a movable hook arm and an-
othercontact which may beconneeted through
the switch with any of the distant lines both
of the contacts beingout of contact with each
other and with the home line when the re-
ceiver is on the hook arm and both of which
when the receiver is moved from the hook
arm make contact with each other and with
the line wire substantially as deseribed.

o. In a telephonic installation the combi-
nationinthe same switch board and with the
movable hook arm thereof of a contaet perma-
nently connected with the telephone and an-
othercontact which may be connected through
the switeh with any of the distant lines con-
nected to it both of the contacts being out of
contact with each other and with the home
line when the receiver is on the hook arm and
both of which when the receiver is removed
from the hook arm make contact with each
other and with the line wire substantially as
described. |

4. Inanintercommunication telephonic sys-
tem the combination with a hook arm such as
J connected with the line-wire of a contact
such as L. connected to the switch used for
connecting with different lines and another
contact such as G’ connected to the telephone
soarranged.that both contacts are out of con-
tact with the hook J and with each other when
the receiver is on its hook and both when the
receiver is removed from the hook arm make
contact with each other and with the hook
arm .J substantially as described.

5. In a telephonic installation the combi-
nation with adisk or central spindle havingan
arm and surrounded by a number of spring
contacts constituting the termini of the dis-
tant linés and with either of which the arm
may make contact, a contact for connecting
with the home line and telephone and with
which the disk is normally in contact and a
battery contact with which the disk is nor-
mally out of contact but may be pushed
against 1t substantially as described.

6. In an electrical switch for connecting
the home telephoneline with eitherof a num-
ber of other lines, the combination with a
longitudinally movable spindle B having a
projection B° a series . of springs in circuit
with the distant lines and in position to be
engaged by said projection, of a home line
contact in position to establish the circuit
when the spindle is in normal position and a
battery contact in position to establish the
battery circuit when the spindle is moved lon-

1

|

citudinally, whereby the home line 1s broken

and battery sent to the distant line by mov-
ing the spindle; substantially as described.
7. In a telephonic installation, the combi-

nation with a switch board having a movable

70

hook arm J and rotary and longitudinally

movable disk B? provided with acontact arm
B’ of aseries of spring contacts ¢, &c., in posi-
tion to contact with arm B°, a spring contact

D’ for the battery circuit out of contact with

said disk when the latter is in normal position
and in contact therewith when the disk 1s
moved longitudinally and contact E’ com-
pieting the bell circuit when the hook lever
is depressed, and contacts G’ and L complet-
ing the line circuits when the hook lever is
raised; substantially as deseribed.

8. In a telephone installation, the combi-
nation with a switeh board orblock Ahaving
a rotary and longitudinally movable spindle
B carrying a disk B® and arm B° and the se-
ries of spring contacts ¢’, &c., of the contact
D’ controlling the battery circuitand contact
I controlling the home circuit and contacting

respectively with- the disk to complete their
circuits when said spindle is at opposite ex-

tremes of its longitudinal movement; substan-
tially as described. | o

9. In a telephonic system the combination
withaswitch board orblock A of a threearmed
lever, one arm J hooked for the suspension
therefrom of the receiver, another arm mak-
ing contact with the home-bell connection F’
and being out of contact with the home tele-
nhone when the receiver is on the hook and
vice versa and the third arm shifting the con-
tact disk B® and through it making contact
for itself and the disk with the battery sub-
stantially as described and illustrated in the
accompanying drawings. |

10. In an intercommunication system .of
telephony, the combination with a series of
stations each having a home line wire ter-
minating in contacts at each of the other sta-

tions a switch at each station for -connecting

any one of said terminal contacts with the
telephone of that station, a ground connec-

tion for the telephone of each station,switches

in such groand connections and contacts for
establishine connection between the tele-

phones of each station and its home line in-

lieu of the ground connection, whereby a com-

plete metallic circuit may be established be-
tween any two stations to the exclusion of

the others, substantially as described.

11. In atelephone system, the combination
with a series of stations with double line
wires between each two stations, a plate O’ in
each station connected with ground; a plate
O in each station, connected with one termi-
nal of the telephone and the terminal of one
line wire, a contact N connecting the terminal

of the other line wire with the plate O and a~
contact N’ connecting the other terminal of

the telephone with plate O’, of acontactlever

co-operating with the contacts N N’ tointer-

rupt their conneection with plates O O’ and
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establish the circuit between the said con- | the other to the home telephone and a lever
tacts N, N’, whereby the ground connection | M M’ M2 substantially as described and illus-

1s broken and the line terminal N brought | trated in the accompanying drawings.

into connection with the telephone terminal In testimony whereof I have hereto set my 15

5 to establish a complete metallic circuit. =~ | hand in the presence of the two subseribing
12. In a telephonic installation the combi- | witnesses. o o
nation with the movable hook arm of a switch " THOMAS BEAVAN SLOPER.

board of two contact plates O O’ one electri-

cally connected with the hook arm and the| Witnesses: .
to other to earth or return wire two spring con- | | HARRY B. BRIDGE,
tacts N N’ one connected to thelinewireand | = CHARLES K. ROSE.
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