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To all whom it may concern.
Be it known that I, Winriam R, WxHITE-

HORNE, asubject of the King of Great Britain,

restding in Bethlehem, Pennsylvania, have in-
vented certain Improvements in Telephone
Systems, of which the follow ng is a specifica-
tion.

One object of my invention 1S to provide a
party-line telephone system with apparatus
so designed and connected that when one sub-
seriber calls or is talking the instruments of
all the other subscribers on the same line are
rendered inoperative and are, moreover, made
to indicate, visually or otherwise, that the
line on which they are connected 1S busy.

A further object of the invention 1S t0 SO
equip a telephone system that even though

there be 4 number of subseribers on the'same -

operator will be enabled to
any desired one of said sub-

line the central
call or ring up

scribers and that without ringing the bell of |

any of the other instruments in the cirecuit.
Moreover, my invention is so designed that
1tis impossible for any subseriber onthe given
line either %o call up or to listen if any other
subscriber on the same line is using his in-
strument.

The invention further contemplates such a
combination of apparatus that the bell of an
instrument called by the central operator is
caused to ring by the act of said operator
making the usual plug connections on the
switchboard, thus obviating the necessity for
the usvual ringing switches, generators, &c.,
at central and effecting a saving in the time
required for making connections. B

~In addition to the above objects it is de-
sired that the apparatus for CArrying out my
Invention shall not only be relatively simple
and lnexpensive, but of such a nature that it
shall not be difficult to instal nor likely to
get out of order. |

These objects, together with other advan-

tageous results which will be noted in the de-

scription, I attain as hereinafter set forth,
reference being had to the accompanying
drawings, in which— o . '

Figure 1 is a diagrammatic view illustrat-
ing the preferred arrangement of the appa-
ratus comprising my invention,

| detail connections being omitted

10 series with

- normally closed switch 4.

for the sake
of clearness. Fig. 2 is a diagrammatic view
lustrating the apparatus and connections

thereof as found in each subscriber’s instru-
ment. Fig. 3 is a diagrammatic view show-

1ng in detail that portion of the system nsu-
ally placed at the central office. Fig. 4 is a
sectiond! elevation of the
switch shown in Fig. 3. showing the relative
positions of certain of jts parts; and Fig. 5 is
a side elevation of one of the plugs used by
the central operator in making connections
between subseribers.

In carrying out my invention T emnploy in
each telephone instrument a differential mag-
net whose windings usually have different
numbers of turns and which is provided with
an armature movable by the core of
net1nto a position such that the telephone in-
strument will be rendered 1Inoperative, ex-
cept when such currents flow through the ra-
spective windings of the magnet that there
1s substantially no action upon the armature,
and consequent!ly no motion thereof.
upon this device and upon the principle in-
volved therein that the main teatures of. my
invention are based. |

In the above drawings, Fig. 2 illustrates
the apparatus and connections found in each
telephone instrument, said apparatus includ-
Ing a magnet «, having two windings «* and
@ of different numbers of turns, of which the
latter winding, _
one of the main line-wires O,
there being also. in circuit with sald wire g
The second line-
wire (designated as main

the receiver 12 is on its hool 14,) a bell-con-
trolling magnet ¢, and the second winding
of the magnet«. Thereisalso in cireunit with
the main A one winding of a transformer or
induction-coil 13, whose second winding is in
circuit with the
phone. The transmitter-circuit also includes
a local battery 7 and a normally open switch
3, formed in the present instance by a pair
of terminals and a portion of the receiver-
hook 14, this switch belng closed when said

certain of the | hook is in its uppermost position.

rheostatic ply -

the mag-

It 15

«’, 18 connected permanently

A) has in éircuit
with it a switeh 7, (which is closed as long ag
2y

transmitter 9 of the tele-

6o

7c

do

90

100
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and  caused by the hanging up

thig conslsts of

. plates » and ¢, respectively connecied
' terminal of a current-gen-
orator 2., whose second terminal is grounded, -

eurrent-geherator

'-_l:'.-h:h.\:: F'ﬂ -." v [ "{:
e ?5 -l‘:jl_.;?f:};h

ho piveted bar o '
that sard switeh wili be momentarily clesed
as the receiver end of said hoolr rises and will
e unatiented by the dewnward mot
coiver. Similarly the biade of the switch
ALove referred to, is also placed 1o be acted
on by the cecaiver-hook in such manner that
shile it 1s unaifected as the receiver end of
the hook rises it ismade 10 momentarily open
when satd end 1Qoves downwardly.

Snitably placed adjacent to the magnet ¢ 18
o bar 2, having an arm 1o which 18 interpos-

L

1 . Pl 41 2y 4 . + T e R AT oy S Y '
hie hatween the avinature 186 o1 said magnet

e o

being & spring, as sbown,
wsid bar into such position.
‘n the position shown in
bheing only

randing to move
Tt ig normally held
i, 2 by the aoplver-nook 14,

e
permitted to moeve anidl lock the armature of
the magned @ windn suid hook rises by the re-

anval from it of the receiver 12. in theror-
mal position snown ihe metaliic biade T of
caid bar 2 compleies tne cireuis of the main
A through the telephone instrument inde-
nondently of the ~ecoiver, while when the
hoolk 141is in its uppéermost position said bay
by engaglng a contact 117 causes said receiver
to be piaced in circuib with said main &.  The
pivoted bar 1, upon which is carried armature
16 of the magnet &,

e

e
vy e e E 1 - ‘LE-"; ) ;; » {1-{' 7 'q: 3 1 5y b 1 Fiad v e Ty
ceacted DY the magnen & sait OBl cngages
_ IR - u1 é.. _ - -: ‘Ef® ; 't:i‘ ~ .
sontact-poind 1510 circuit with a smaitl a0~

100
5
i
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degeent iamp B, whose socond terminal 18 ¢on-
- e g . - " P B P PR L X
nected to one pele of the local hattery /. it

will be seen chat said bar 118 permanently
connected 1o the opposite pole of said bat-
tery. - |

ot the central station for making the neces-
sary connections between the subscribers, and
» small rheostatic plug-switeh
oand two circnit-breakers 7 and 2 for each
pariy-lne.
The switch ¥ preferably includes metal%ie;
| to the

nain A and toone

the connection between the plate ¢ and said
being made, ag saown in
Fig. 3, shrough the circuit-breaker /.
main O is connected o 2 metallic plate p,
nlaged over DUL insulated from the plate ¢,
which plate p is also copnected to the magoet
nt g cironit-breaker =ndl there are-mounted
ppon bub insuluted from the plate 7 a series
at plates s & &, &C.,y connected to each other
wirotigh banks ot resistance &, &,

»? which is preferably different 1n amount
conm the others. These plates p ¢ 7

o .« and & are ~ssembled upon a suitable

-‘-F 3 ‘u-' 1} -

the switeh m, S0

to prevent raovement of !

normally contacis with a
terminal in conneculon with a bar 8, support-

Jn Fie. 3 is shown the apparatus employed

The

and A%, each

and

— T

supporting-base, as shown, and provided with

~ecesses or openings s° of such form as {0 re-

T

ceive a cord-plug of the construction indl-

' wo metallic terminals y and ¥,

Suech plugs consist of
insulated
trom each osher and connected, raspectively,

cated at Y in Kig. 5.

| to the wires . and o of a cable, suld termil-
nule being of such a shape that the plug 18

| . - _ - _ : - . '
. necessarily ‘hserted in the holes %, s that the

. terminal /'

|

!
r

ing the armature of the bell-controlling mag-
while when sald armaiirs 18 is ap- |

— - E——— el = WL

ductive resistance, as ¢ |
the flow of stray currents

always electricaily connects plates
» and ¢, while the terminal 7 always connects
one of the plates ¢ &, &e., with the plate 7.
1t will be further noted that there is a con-
nection divectly between main A and the plate
& for a purpose hereinatter nobed.

The magnet of the circuit-brealer 18 pro-
vided with a pivoted switco-arm 5, normally
held closed by a lateh connection with the ar-
mature 7° of said magnel, and when so closed
. in electrical contact with a terminal 77
connected to one end of the registance &, This
magnet of the circuit-brealker 18 nolarized, 80
fhat it will atfect 1ts armature only wheh cur-
~ont fows through its winding in one direc-
ton. Lhere is also & switen o,
«witeh formed by the bar ;" and the terminal
7% of circuit-brearer 5 may be <hort-circuited
to pesinit of the establishing of a circuit inde-
pendently ot said brealker. |

The circuit-breaker A 18
magnet having 3 winding connectec: at one
end to plate ¢ of swifteh K and at the other
ondl to a terminal A%, normally engaged by &

by which the ¢

provided with a

70

75

AC

-witch-blade A, connected to the circuit-gen-

LR,
ALy

erator 7. This blade held in contact with
-nid terminal by any desired form of escape-
ment mechanism, s¢ that 1t will be released
so as to disengage the torminale only alter
the winding of the ~irenit-breaker /4 has been
rorice dednergized. It will be noted that the
movable elements ' and ;7 of the ecircut-
Lreakers A4 and y are ‘ntended to be returnad
i their normal positions after release by the
central operator. . ' | ,

In Hig. 1 the above-described apparatus 18
shown as connected 1n a complete telephone
svstem which includes two two-party lines,
although it will be nnderstood that there 1s
no reas
of subscribers could not be similarly connect-
od on each line. The ends of the two mains
A and C of each line are connected to each
other and to ground, this latter connection
being preferably made through a body of In-
_ - or ¢, S0 as to reduce
as much as possible
due to the difference ot
points at which the said
n Are orounded. |

1t considered advisable, & bank of non-in-
ductive resistance b or &° or a condenser ¢ Or
& may be connected in shunt 0 the various
windings of the magnets @ @, &c., and simi-
larly there may be & body of

potential between the
mains and the battery

108
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on why any desired practical nutmber
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. _ _ resistance 4" in
cirenil with the terminal 20, 80 that the cur-
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rent flow

I caiion
of im SYSIeT LowWish Lo L;{'}L]' ut tnat in the
AUTANCEMOnt Jfamim LiUs sliown Ll DG ATE IN-
cludeda pumber of magnetsa o ", e, ench
ha ".iizy two windings nsually of difercat i LI
bers of turns. one winding being in seriss o
one of the ]ii}if'-""i‘;il'{??ﬁ, As JAL and ine othoere be-
iy in series with the othier Hne-wire. ns (0
Lo wid, moreover, be noted that usually no

LWo maonets connacied on the same pair ur

Hne-wires or mains have ;th O t their wind-
ings of %11"1;&“ munbers o m , |
- 1f the snhseriber o ’:f anstrurnent 18 In-
dicated af D in Fie. i removes hLis receiver
1: fi'ﬂ‘fﬂ-i’“‘; *l{)tllx 14 1“ OIH“I 1o me i '"“lil
the rec ei**fli fc ! of said hoolt v il z:'i-.'f-:-f_, 15 will

also tue bar 2, cunsing the are: 15 of =aid bar
2 {0 he inter ,mt_t{ between tos armatoare 16
andg s maenel ¢ and vpening ..hv cireuit of
‘main A, ntel

Dumediantely thereafter the sw ch
re s momentaridy olosed and then opened by

the action of hook 14 upon its blade, uhil*"mo--
mentarily com reting the | me v battery Facross
the maing A aud Cand e rO1Zing the wind-
ing of the polirized circuit- bzmwr 7. he
wmdmu 11 ,11(‘tilit":(_}z”'%:ﬂ{&l‘ -”13 the con-
patbery -F sucht that the
armature ;- 1s atts {umwu ﬂnh not "‘*‘1 Voreiens-
ing the blade ;" and indicating to the central
operator that a subseriber is calli ng, but also
opemng the switeh of which suid blade ;7
hnrm 1 part, and (&h@nuemh breaking what
15 pIaL"if‘d“_f’ a short cirenit between mains
A **m *-f_'?. 1 desired, this mov craent of the

biaig
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Ory =tghais well Known

sinee the nivoled blade itself 13 the um“*umf
of such i d“x et This Tearture or ttm invention
en furiver itustrated.  The vise of
the recerver end of the hook 11[ 2150 CoNnects
the terminain of the switeh 8 1n Fig, 2. so as
fo Lhirosw 'ii“‘f'-’! ceenil the transmitter 89, and
finally permits the bar 2 Lo oy e into enpgage-
ment wiil tnw torminagt 170 so as o place the
FECeIVED I Cirett svith main .l The centril
operater now plnes into the cirenit by insert-

" . “; . . : ) - ; 1_ -.I.u-
my the uw*!“‘*f{}‘i“H pi!_zg; or plues inswiteh iy,

Ujﬁb permitting current to flow from the bhat-

tery «~ at the central station throuch the
main € to ground and connects said operu-
tor’s msirament, so that conversation with
the subscriber is 1}(}-~-~1i)l mince - adl.ef the
magnebwindings «7 are in series uz el
othey mnl with the main ) all of tl

nets o 7, &Kol are energized anc
ihe exce}};;t;i{m of the magnet o, at
artatnres tosward their copes.
cannot occar with the magnet «+ bhecause of
the prev icus Interposition of the arm 15 on

.
|
L
1
.l.-

raed thelr

the bar 2 between (= armature and | ne COLe,
as above notod,  In esch ecasze wheres the ar-

oA S s e b ol A el ey

m the ary, though

s action
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mature of e *1’1;1;,;{11% has moved toward its
cove the ncandescent Jamp 8 or other form of
Visual or suditory m*ml 15 operated from the
losal batery 7 the armature-sapportine bar
L seing ey e,d e contact with the terminal
1o m oraer to permiv the necessary eurrent
to How., A T hasy s ;_ar:;]” is therefore dis-
nlayed o t“'.gwh teiophone mstrument on the
LBoe other than the one calling the central.
After ha '1:; ~ baen nformed as to the nun-
!.-'n'i OF i ¢

*"-HI ) "‘ILi !
crator

dt,m es conntection the central op-
1%5}1[3 the second one of the plugs Y
in thsi one of the openings of the switch I
which corresponds to the number of the in-
strument PfLH{“f] for.

By mspection of the ficures it will be seen
that the banks of resistance 2 17 A, &e., ave
S0 proportioned velatively to the two sets Of
windings on the various maguets 7 @', ¢ 5C.,
thak the current from the generator »# Howing
through wire ¢ will divide between the mains
A and 7 , SO that the field pmclucf,d br one
of the windings on a certain magnet «* or
conuected .)etmen said lines, will neutralize
tuat produced by the second winding upon
saich magnet- -that is to say, when the ¢ central
ape ltm has plugged into one of the open-
mgs-—s", for example---of switch K the eurrent
from the genevator » will divide into two cur-
renis of predetermined strengths, so that the
etfeet ot the winding " upon+thie magnet «°
will be subammmlu neatralized by the effect
of the winding «* upon sald magnet, thereby
causing no motion of the armature of this
magnet. On the other hand, since the ratio
to eacn other of the turns of the two wind-
imes upon tne magnet «° is different from that

" the twrns of the w mdings upon the mag-
net 27 the curvents flowing ¢n the two mains
are not properly ml,qutl to render said mage-
net " inoperative, and it will cause motion of
1ts armature.  The resnlt of such action is
that the flow of curre
cnergizes the bell-controlling magnets « of
cach {elephone instrument, so that said mag-
nets are caused to move thuz armatires and

close the switches 8. Such closing of said

switches wili have no effect except in the case

of the mstruinent which it is desired to call
np--viz., that having the magnet «*—since the
armature 16 of fhis instrument is the only
one which 15 10 a position such that there is
3] comple e crecult. from its loeal battery 7 to
the bel E Band the bar 1. As a conscquence
the pell B s rung continucusly until the re-
ceiver of che nstroment having the magnst
o s Ifrad from 1ts houh. which action,
temporarily connecting the local hattery #7
between the lines A and 7, operates the no-
inrized circult-breaker 7 at central. thereby
also opening the f*nunt of raain A’ d
eizing magnet o, and opening the local bell-

cirewtt, [t seill be noted that eurrent from
geperntor v canaol actuate the polm'ized niag-

&

"-hrmume with which the calling

nt through the main A’

]_)V,

eoner- -

70

S0

QO

100

Kol

erd

10

115

125

I30



net j°, since, the current therefrom will not
flow through said magnet in the proper di-

‘rection to cause movement of 1ts armature.

Thisarmature is,however,immediately moved
by the action of the momentary flow of cur-
rent caused by the closing of switch =, so

 that the short-circuit connection between

10

mains A’ and (' is removed. The bells of
the other telephone instruments, as D", are

not rung by the local battery f, because the

windings- of the magnets ¢° in said 1nstru-
ments act together and move armatures 16 so

as to break the bell-circuits, whereas when

central sends current to ring these windings

are so arranged and connected as to act 1n

opposition and neutralize each other.

20

It will be noted that as soon as current has
been allowed to flow through the mains A’
and (' by the central operator plugging 1n
all .of the telephone instruments other than

~ the one called are rendered inoperative, since

~ struments be removed from its hook there is

30

even though the receiver of one of these in-

no possibility of the bar 2 of said instrument
rising, since such motion is prevented by the
armature 16 of the magnet being interposed:
in the way of the arm 15. The lifting of the

receiver 12 of the instrument called permits

the hook 14 of said instrument to rise, as be-
fore noted, and by its action upon the blade

‘of switch 7 temporarily connects the local bait-

tery £ across the mains A’ and C', and thereby

~causes opening of the circuit-breaker ;.

35

When the hook 14 of the subscriber called
is in its uppermost position, the circuit of

“main A’ is closed through said subscriber’s

40

45

55

60

receiver, the transmitter being also connected
so as to be operative, so that conversation can
be successfully carried on between the sub-
seribers using the instruments D and D'. It
will be noted that, as in the case of line in
which is connected the instrument of the sub-

‘seriber calling up, so with the line having the
instrument D', all other instruments. on the

same line have automatically displayed a busy
signal. This is due to the completion of the
circuit through their respective incandescent
lamps 6 by the action of magnets &°, &c., upon
the respective armatures 16 and bars 1, which

throws the local batteries 7 into circuit with

sald lamps. | .
- Upon the receiver 12 of the instrument D’

being returned to its hook at the close of con-
versation the receiver aund then the transmit-

ter-circuits are broken and the hook 14 mo-
mentarily opens the switch g, which, as be-

fore noted, is in the circuit of the main C.

Since current flowed upon said main when

‘the central operator first plugged in and again

flows after the momentary opening of switch
g. the escapement of circuit-breaker 4 has been

~ twice permitted to act, and thus caused to drop

its bar 4, indicating to central that the instru-
ment D’ is no longer in use. The removal of

65 the plugs Y from thé switches K and K® cuts

|

hne.

‘has plugged in.

substantially as described.

775,201

off generator » from the system and the vari-
ous parts return to their normal positions,
the bars 7/ and %' being returned to their set
positions by: hand. -

If the subscriber using the irstrument D

had wished to be connected to instrument D?

the central operator would have inserted plug
Y in that one of the openings s*,of switch K*
which would introduce sufficient resistance

L 1% &c., in line A to cause the current from

70

75

generator »n-to divide, so as to render the

windings of magnet o’ inoperative upon their
armature, while causing motion of all the
other magnet-armatures operative on the same

Should the subscriber using instrument D
desire to be connected with an instrument, as
D?, on the same pair of lines A and C, the
central operator would simply reinsert a

| plug Y in that one of the openings s° of switch

K which would cut ‘an amount of resistance
into circuit with main A to cause the wind-
ings of said instrument D to neutralize ‘each
other. also closing switch o, so as to permit

current to flow around the open circnit-

breaker 7. ' _

If it be desired to prevent the possibility
of a second subscriber connecting "his instru-
ment on the line by removing his receiver

from its hook during the brief interval elaps-

ing between the making of a call and its an-
swer by the central operator, I may use con-
ductors ¢* and p*, connected, respectively, to

the plates » and ¢, as shown in Fig. 8. Said
conductors have terminals p° placed to be elec-

trically connected by the bar 7/ when this lat-
ter has been released by the movement of the
armature of the circuit-breaker 7. With such

‘an arrangement of parts current from gen-
erator n is permitted to flow through main C

as soon 'as a calling subseriber removes his re-

ceiver from its hook, thus effectually locking

all the other telephone instruments on the

8o

go

100

105

same line even before the central operator

I claim as my invention—

1. A system including a two-conductor line

grounded at one end, a plurality of telephones

connected thereon, each provided with mech-
anism for rendering it inoperative and each
' having a calling device, with means for si-

multaneously actuating the mechanism on cer-

tain of said telephones and for actuating the.

calling device of the remaining telephone only,
said means having one terminal grounded,

9. A system including two

a calling device and a magnet, each magnet

‘being provided with two independent wind-

ings conneeted respectively in said lines, a

set of mechanism controlled by each of said
' magnets for rendering inoperative one of the

telephones and a selective switch for causing

- operation of all but a single one of said sets

lines, a.pl.u_ralit.y '
of telephones connected thereon, each having

115

120

I2r

130
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of mechanism and for causing actuation of [ magcnet on all but one of said 1nstruments,

the calling device of that telephone whose

mechanism is not actuated, substantially as

dascribed. - _
A telephone system including a multi-

party two-conductor line, each instrument on |

sa:d multipartv-line havipg mechanism for
rendering it operative and a calling device,
with apparatus for actuating said mechanism
on certain of said telephones and for actnat-
ing the calling device of the remaining tele-

phone, said apparatus. including a magnet

having differential windings respectively con-

nected in series with the conductors'of the

nuitiparty-line, substantially as described.
4. A telephone system including two con-

dacting-lines in the same circuit, a plurality

ot electrical instruments connected thereon,
each provided with a locking device, includ-
ing a differentially-wound magnet, an indi-
cator and a calling device, with means having
its terminals connected respectively to the
ends of said lines for operating the calling de-

vice of any instrament and for actuating the.
ln:llmtors and the locking devices of the re- |

matning instruments, subetdntlallv as de-
scribed.

5. A telephone system moludmﬂ' two - con-
ducting-lines on the same circuit, a plurality

of telephone instruments connected thereon,

each including a switch for controlling its op-
erations, a locking-device for the switch in-
cluding a clltferentlallw, wound magnet an in-

Ll1£*ato‘r and a calline device, with means hav-

Ing its terminals connected respectively to the
ends of said lines for operating the calling de-

vice of any instrument and for actuating the

locking devices and the indicators of the re-
maining instruments, substantially as de-
scribed.

A telephone system ineluding a two-con-

duactor line, Instruments connected thereto
having mac}nete and armatures therefor, a
SW m,h in circult with each receiver controlled
by one of said armatures and means for caus-

ing any one or the imagnets to become inop-

erative and simuitaneously actuating the re-
raining magnets, said means having its ter-
ninals connected respectively to the ends of
sald line, with a calling device on each instru-
ment controlied by the said magnet thereof,
substantially as described.

7. A teleplione system including instru-
raents each having a circuit provided with a
calling device and two switches, magnets hav-
ingarmatures for respectively controlhing said
switches, and means for causing all but a pre-
determined one of said magnets to operate
their switches, substantially as described.

2. A system including telephone .instru-
ments each having two non-polarized mag-
ruets, switches respectively controlled by said

magnets, and a calling device 1n cireuit with

said switches, with means for energizing one
magnet on all the instruments and the second

—_———— g —_———— e - -
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substfmtmlh as :iescribed.
9. A system moludmg telephone instru-
ments each having two magnets, a normally

' closed switch controlled by one magnet of each
instrument, a normally open switch controlled

by the second magnet of each instrument, call-
ing devices in circuit with each pair of said
switches and neans for actuating the second
magnet of eacn Instrument and the first mag-
net on all but cne of these instruments, sub-—
stantially as described.

10. A system Including telephone instru-

ments each havinge two magnets, a normally
80

closed and a normally open switch controlled
by one magnet, an indicator in circuit with
the normally open switch, a normally open
switch controlled by the second m:ignet, a call-
ing device in circuit with the closed switeh of

the first magnet and the switch controlled by
the second magnet. with means for actuating

one magnet of all the instruments and the sec-
ond magnets in all the instruments but one,
substantially as described. |

A system includmg a central station, a
piurality of telephone instruments on the same
line, g circuit-breaker connected to said line
at the central station, an indicator actuated by

"said circuit-breaker, and a current-generator

tor each instrument provided with means
whereby 1t may actuate said circuit-breaker,
substantially as described.

12. A system including a central station, a
plurality of telephone mstruments on the same
line, and a circuit-brealer including an indi-

cator connected to said line at the centml sta-
tion, each instrument having a current-gen-

erator, a normally open switch and means for
temporarily closing the same on each instru-

ment, substentmlly as described.
13. A system including a central station, a

plurality of telephone instrumentson the same-

line, a polarized eircuit-breaker and indicat-
ing means operatively connected to said line
at the central station, a current-generator, a
normally open switch and means for tempo-
rarily closing the same on each instirument,
with a current-generator at the central station

“and mechamsm for each .instrument actuated

trom said latter current-generator, substan-
tially as described.

14. A system including a central station, a
current- generator, conducting-lines having
telephone instruments connected to them, each

- instrument having a current-generator and a

normally open switeh, with a polarized cir-
cult-breaker and indicating means connected
between said lines at the central station, sub-
stantially as described.

15. A system inecluding a central station, a

maln current-generator, conductine-lines hav-
ing telephone instruments each provided with
a current-generator and a switeh, with two
automatic circuit-breakers at the central sta-
tion, one of the same being connected between
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the lines and the second being interposed be-

“tween the lines and the main current-genera-

tor, substantially as described. |
- 16. A system including a central station, a
main current-generator, conducting-lines hav-
ing telephone instruments each provided with
a current-generator and a switch with two au-

tomatic circuit-breakers at the central station,

one.of the same being polarized and connect-
ed between the lines and the second being in-

terposed between said lines and the main cur-

rent-generator, substantially as described.
17. A system including a central station, a

- main current-generator, conducting-lines hav-
ing telephone instruments each provided with

a current-generator and a switch with two au-
tomatic circuit-breakers at the central station,
one of the same being connected between the
lines, the second being interposed between

said lines and the main current- generator,

and having escapement mechanism whereby
it is required to be twice energized before it
will operate, substantially as described.

- 18. A systemincluding a current-generator,
a circuit-breaker having escapement machan-
ism requiring a plurality of flows of current
before it permits the circuit-breaker to open,
with telephone instruments-electrically con-
nected to said circuit-breaker, substantially as

described. -
19. A system including a current-generator

and a circuit-breaker having mechanism re-
quiring two flows of current before 1t per-
mits the breaker to open,with a series of tele-

phone instruments electrically connected to

said circuit-breaker, each having a normally
closed switch in- circuit with the same and
means for opening said switch, substantially

as described. ) o
20. A systemincludinga current-generator,

a switch and a circuit-breaker having mech- |

anism requiring a plurality of current-flows

775,201

for its operation, with a series of telephone
instruments, each having a receiver, a hook
therefor, a normally closed switch and means
operated by motion of the receiver-hook for

temporarily opening the same, substantially as

described. |

 21. -A telephone system including. instru-
ments having a double-wound magnet, an ar-
mature therefor, a receiver and a hook there-

for, a piece controlled by the receiver-hook
and movable to prevent motion of said arma-
| ture, with a calling device including a swiich

controlled by the armatdre, substantially as
deseribed. _ -

- 99. A telephone system including instru-
ments each having a double-wound magnet,

.an armature therefor, a receiver and a hook

|

¥

therefor; a piece countrolled by fthe receiver-

hook and movable to prevent motion of said.

armature, with calling and indicating devices

including switches, controlled by the arma-

ture, substantially as described. -
23. A system including: two lines, a series
of telephones connected between said lines.

and each having a receiver and a hook there-
for, a magnet provided with windings respec-

tively connected to said lines, an armature for
the magnet, a-second magnet connected to one
of the lines and having dn armature, a calling
device having switches controlled by said two
armatures and mechanism controlled by the
receiver-hook of each instrument for prevent-
ing movement of one of the armatures, sub-
stantially as described. a

In testimony whereof I have signed my name
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to this specification in the presence of two sub-

scribing witnesses.
- WILLIAM R. WHITEHORNE.

Witnesses: .
Wirriam K. BrRaDLEY,
Jos. H. KLEIN. -
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