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- Telephone-Exchange Systems, (Case No. 17,)
of which the follemne' 18 a full, eleel con-
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. employed to accomplish The desired result—
viz., that of preventing the resignaling of a
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To all whom it may concerm: |
Be it known that I, WIiLLIAM W. DEeN a
citizen of the Umted States, residing at St
Louis, in the State of Mleseuu have 111x'ented
a certain new and useful Implevement in

cise, and exact descuptmn 1eferenee bemﬂ*
had to thie accompanying dr awing, fm ming a

emb of this specification.
In my Patent No. 514,567, of Auwust 13, -

1895, I have shown means eonsmtme of two
eleetmmen'netm devices and enemts aSS0Ci-
ated therew1t11 whereby signaling-current is

directed over the lineof the Subsel iber called

for by the act of the operator in inserting a

plug into the called- subscriber’s sprmmmek

at the central office, apparatus at the called-
subscriber’s Strj,tl()]il being adapted to remove
the signaling-current flOHl the line when a
In my epphce-
tion for United States Letters Patent for im-
provement in telephone systems, Serial No.

607,126, filed September 28, 1896, I have

ehewn and described a telephone exchange

system in which the line-wires were led from

subsecribers’ stations to suitable switches at

the central office, plugs and cords being pro-
vided to connect subscribersfor conversation,
an eleetlemafrnetle device bemﬂ' eeeeelated-
with each sef of plugs and emds adapted to

include the calling-generator in circuit with
the subseriber’s ca,llmg apparatus, and a sec-

ond electr omagnetic device within the contr el-

of the called subeeubel adapted to remove
the calling-generator from line and to pre-
vent the 1e111(31uelon of
the subseriber’s calling eppamtue while CON -
nection exists between the subscribers.

In the system disclosed in the aforesaid ap-
plication two electromagnetic devices were

S'leSCl iber after the first signal hes been re-
eponded toduring an estebhshed connection,

this resignaling bem o a defectinherentin the’

system dlselosed In my aforesaid patent.

My invention herein contemplates the use .

of a single electromewnet associated with each
pair of pluo*s in eembmebmn with circuits as-

sociated therewith end' controlled thereby, |

is responded to.

said generator with

“(No medel )

e

wheleby the eellmw generator may be in-

cluded in circuit Wlth the called-subsecriber’s

signal-apparatus, and whereby the generator

may be removed from line by means of the

called-subscriber’sapparatus when thesignal
In accordance with my in-

55

vention these circuits are further controlled

by the apparatus at the called-subseriber’s

station in & manner to prevent said electro-
magnet from reincluding the calling- -genera-
tor in circuit with the swnel appamtue after

'the signal has been 1eeponded to.

My 1nvent10n will be more. readily under-
stood by reference to the accompanying draw-

ing, which illustrates a telephone-exchange

system equipped with the eppaletue of my

'_111V(—}11131011
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T'wo subscribers’ StﬂthllS A Bare shewn in

the drawing. The apparatus at each station

receiver ¢?, and maﬂ*neto frenemter a*. The
telephone- hook at Subsenbel s station A 1S

jack b at the central of
the telephone-line.
nected with the line-spring 6% of said spring-
jack by alimb 2 of the telephone-line. When
the telephone is-hung on the switch, as shown

ice by the limb 1 of

at station A, limbs 1 and 2 of the telephoneﬂ'

line are dlseenneeted ’rhmuﬂ'h the receiver.

‘The signal-bell o' and mennete oenerator af*

are meluded in a bridge between the limbs 1
and 2 of the telephone-line. The subsecriber

B is elmllally connected with the central

office, limb 3 of the telephone-line eitendmtr

from the switch-hook to the line-spring ¢’ ef
the spring
ceiver is connécted with the line-spring c? of

-jack ¢, while the telephone - re-

sald spring-jack by a hmb 4 of the telephone-

line. The signal- bell a' and magneto-genera-

The receiver a®1is con-

vo -
comprises a telephone switch-hook a, a sig-
nal-receiving bell a’ of, say, five thousend

ohms 1eelstcmee a transmitter ¢, telephone-
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“connected with theline- spnnﬂ b'of thespring-
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tor at are hkemeu included in a bndn‘e be- -

tween the limbs of the telephone line. .
‘Back contacts b®b* are engaged by the line-
springs b’ b® when said line-springs are not en-
gaged by a plug.

These beek centeets are .

95

connected by a eonduetm 5, in which is 111-j

cluded the helix of the ]me dlop or annunei-

1CO

ator d. Back contacts c¢? ¢t are likewise nm—' |

mally engaged with the line - springs ¢’ ¢
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These back contacts are connected by a con- | be hereinaflter set forth, circuit through the

ductor 6, which includes the helix of a line-
annunciator e. Metallic thimbles 0° ¢ are
providedin connection with each spring-jack,
which are adapted to guide plugs g and 7 as
they are being inserted within the spring-
jacks into contact with the line-springs.

The line-signals d and e are adapted to be
operated by the magneto-generators a* a* in
the well-known manner, these signals being
adapted to be included in circuit with the
magneto-generators through the medium of
the telephone-lines and the line-springs en-

gaging the back confacts.

The plug g is the (301mect111n-p1u while
the plug £/ is the answering-plug. Plug g 18
provided with three contact-terminals ¢ g ¢° >,

- adapted to engage the line-springs 0’ b° and
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the thimble 0%, respectively. Plug 5 is pro-
vided with two contact- terminals 7/ k2, which
are adapted to engage the line- SpllHG‘S ¢ C?,
respectively. The heel portion /° of the an-
swering-plug is preferably of insulating ma-
terial. " Terminals ¢g* /i* of the plugs are con-
nected by the conductor 7. The terminals
g' " are adapted to be connected by a conduc-
tor 3, which 1s adapted to include a contact
portion ¢ or a contaet portion %, according to
the condition of use of the apparatus at the
central office, as will be set forth hereinafter.

A telephone-key [ is provided for the pur-
pose of bridging the telephone-operator’s
phone set I between the conductors 7 and 8.

At the central office I have shown an elec-
tromagnet comprising a core m, about which
is placed two helices m' m”® and an armature n,
pivoted at n', which is adapted to be attracted
by said core when energized. This &1"111.2%111‘
CELI'I’IG% platesz, k, ando which carryspringse,
k', o', re speetwely,whmh are adapted to m ake
contact with adjustable contact-anvils p, g,
and », respectively,while the armature carries
a CO]lt.-;mt—Spl‘lllW n*, adapted to make contact
with adjustable contact-anvils. The electro-
magnet is normally deénergized, whereby the
armature and parts mounted thereon are
caused to assume the normal position shown
by the spring n°,astop 0®*being provided which
engages the plate o tolimit the upward move-
ment of the armature and contact parts car-
ried thereby. When the parts are in this po-
sition, the conductor Sis broken at ¢ and con-
t&Ct-pr‘lHW n* is removed from anvil s, while
theanvilsp and » are in contact, 1 eqpeetwely :
with the springs ¢’ and o'.

The calling-generator 7, which is preferably
constructed to generate alternating currents,
isincludedin circuit w1th & eonduetor 9 Wthh
includes the helix m* and which terminates
in the anvils p and ». The helix m' is in-
cluded in the conductor 10, which has one of
1ts termina,ls in the anvil s, the other termi-
nal s’ of said conductor bemﬂ' connected with
the thimbles 0° ¢
ductors 11 and 22 , respectively. Conductor
10 also includes in its circuit a battery u.

When the armature n is attracted, as will

tele-.

> of the spring-jacks by con-

battery v and the helix /' is closed by the en-
cagement of spring n?°, electrically connected
with armature n and contact-anvils. Arma-
ture 72 is connected with heel-piece ¢° by a
conductor 13, this heel-piece serving to close
the circuit thlouﬂh the battery u When 1t 18
in econtact with memlhc thimble 0°.

Instead of employing metalhe thimbles b’i
¢ and the metallic heels ¢ ¢° of the connecting-
plugs for closing circuit through the batt-ery
wand helixm/', I mayemploythe device shown
in dotted lines, which consists of a lever v,
pivoted at v’ and carrying at its free end a
socket v°, adapted to receive the connecting-
plug. A contact-anvil 2° is connected by a
conductor 14 with the terminal s’ of conductor
10, while the lever is connected by a conduec-
tor 15 with the springn°. When the connect-
Ing-plug is removed from its socket, the lever
v 18 elevated Dby the spring v%, whereby con-
tact 1s made betwecn said lever and the an-
vil 25,

The clearing-out indicator 1w, of high retar-
dation, 1s meluded in a blldﬂe between the
conductors 7 and 8, which 1s adapted to be
operated by the nmcrneto generator at either
subseriber’s station when conversation be-
tween connected subseribers has been fin-
ished. |

The helix m?is in a bridge between the
cord-strands, this helix thus offering no im-
pedence to the volce-currents.

IHaving thus specifically set forth the ap-
paratus of my invention, I will now particu-
larly describe the manner by which signaling-
current is transmitted over the telephone-
lines to the call-bells at the subsenbers sta-
tions. |

Subscriber B, desiring communication with
subscriber A opemtes hlS magneto-generator
at, thereby actlmtmfr his hne-swnal e. 'The
oper'ator in response > to the swnal, inserts the
answering-plug iinto the calling-subseriber’s
spring-jack and depresses her listening-key /
to include her telephone set in circuit with
the calling-subscriber’s telephone set. The
operator having ascertained the connection
desired inserts a connecting-plug ¢ info the
spring-jack b of the called subscuber.' The
operator by this act includes the generator ?
in eircuit with the called-subscriber’s signal
apparatus, which circuit may be traced from
anvil p through said generator, conductor 9
helix m?, included in said conduetor anvil 9"
spring o', and contact-plate o, thence by con-
ductor 16 and conductor 7 to the contact-ter-
minal ¢g® upon plug ¢, thence through line-
spring 67, limb 2 of the telephone ]me high-
resistance signal-bell a', limb 1 of the tele-
phone-line, 11ne~sp1 ing b’ contact ¢, conduc-
tor 8, contact- plate 7, and contact - sprmn* 7
back to contact-anyil p. The bell @', being
of high resistance, serves to reduce the eur-
rent emanatmﬂ' from generator ¢ sufficiently
to prevent the n ecessary energization of the

i core m required to attract the armature n.
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- the called subscriber removes his telephone-
receiver from its hook, wheleb} the high re-

IO

500,18 g

The bell at the called-subscriber’s station will
respond to the current from generator { until

sistance included in Lhe bella’ will be ‘1]11111[0(1

by the path of low resistance through the tele-

phone receiver, this path of low resistance
serving toinecrease the current from generator
by W heleby the core m 1s energized suf ciently
to attract the armature n. The local circuit,
including the battery w, which was pr ewouely
opened, is now closed by the contact between
anvil s and spring 7°, whereby the armature
1s maintained in 1LS attmeted position during

‘the time that a eonneetlon e\.lets between Lhe

two subscribers.
‘I'he connection of the ﬂeneultor { wu;h the

calling appaletus at ‘the called-subscriber’s

: stataon is broken at p and » when the arma-

20

ture 1s attracted, and it is obvious cannot be
reincluded in circuit with the called-sub-
‘seriber’s bell while Lhe %UbSCT‘lbePS are con-

nected.

The springs o', ¢, e ,and n? are S0 mou nted

and constructed that anvils q and s are
brouﬂht into contact with the springs &' and

-, 1*espeet1ve] y, before anvils p and 7 are re-

10

ing in opposition thereto with the perts car-

35
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moved from contact with springs +" and o,
respectively, whereby the cir eult throuﬂ'h
battery « and helix m/ may be closed befor
circuit through helix m? is opened.

- The eleetromaﬂn et and the armaturen, act-

ried by said armature, constitute the means
which I preferably employ for associating

and disassociating the generator with the

telephonic conductors. Other instrumentali-

‘ties or devices acting in opposition to the

electromagnet may be employed mbhout de-
parting frem my. invention.

IHaving now fully described my invention,
I claim as new and desire to secure by Letters

- Patent—

45

1. T'wo telephone-lines, eaeh prm*-'lded with

‘a switeh at the eubeember s station thereon,
and at the central office switching devices for'

uniting said lines in eombmetlon with a sig-

- naling- uenemtor adapted to be closed to the

| 'neeted in
55

60

seriber when opemted being
duce the resistance of the en**emt containing

Ebllel’] eubserlbers line when the lines are
united, an electromagnetic circuit- changing
dewee provided Wlth two windings or heli-

c¢es, one winding being connected with the

generator- (311"0111L and the other being con-
openings and a source of current, one et sald
nected tog ether the switch of the called sub-
the signaling-generator, to increase the cur-

rent tmversmﬂ' the said coil connected with
sald ﬂ*enel'ator ‘to operate the said electro-

m awneme cirenit- changingdevice, to close the
| ether opening of the leeel euemt and imme-

diately thereafter to open the eenneetmn be-

tween the generator and the coil or winding

a local cireunit contmmnw “two

adapted to re-

(J{ the eleetlenmum,tle clreulb- ehmmmw de-

vice connected thel ewith.

2. T'wo telephone-lines, each prov ided WLLh |

a emtdl at the eubserlbel s station thereon,

and at the central office switching devices f01_
uniting said lines in eombmetwn with a sig-
naling- weneretor adapted to be closed to the

'eelled subseriber’s line when the lines are

united, an electromagnetic circuit- 011%1101110'
device provided mth two windings or heh—-
ces, one winding being connected with the

ﬂ‘enemtor en*emb and the other being con-

neeted in a local circuit eontmnmn two
openings and a sourceof current, one ef said
openings being closed when the 11nes_ are con-

70
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neetedtogebhem the switch of the called sub-

scriber when operated being adapted to re-

duce the resistance of the elrcm‘r containing

the swnﬂmn generator, to increase the cur-

‘rent Lr'fwer'smfr the smd coil Conuected with

said ﬂ-'ene:r*u*;]afc(:nr to operate the said electro-

maﬂ*netw e11=(3111t changing device, to close the
other opening of the loeal circuit, to open the

connection between the wenemtor and the

coilor Wl]fldll]“ of the eleetmmaﬂ'nehe circult-

ehanﬂ'lnﬂ de'rlee connected theremth

In a telephone- exehan ge system, a local

euemt at the central office in combination
with connecting apparatus for uniting lines
together, and an electromagnetic elreult-
ehenﬂmﬁ* device connected in said local cir-
cuit, smd local circuit when not inactive use

entainino two
adapted 130 be closed by said connecting

ap-

paratus when in use, and means for elosmﬂ‘
‘the other opening in 'said local circuit to di-

rect current throun*h said local circuit and
thereby lock the eleetromaﬂ*netle clreult-

changing device in position dmmﬁ‘ the time

the smd eonneetm
service.

appar LtIIE:. Temalns. in

4. In a telephone system, the COIIIblItl&tIOI]_‘
with telephone-lines united at the central sta-

tion, of an automatic telephone-switch and a
Swnal device at each subscriber’s station, a
%wnelm g-generator, means for including the
ﬂenereter in eircuit with the signal devme at

'the called-subscriber’s etatlon,an electromag-

netic circuit-changing device provided with

& sin crle electremeﬂ net the called-subscriber’s

emteh being adapted 60 change the circuit in-
cluding the circuit-changing devree to operate

‘the same 1o remove the ﬂ*enemtor from line

upon the removal of the telephone recelver,

feubstcmtlﬂlly as described.
openings being closed when the lmes are con-

In a telephone system, the combination

-Wlth two united telephone lmes, each leading
from the exchange to a subscriber’s statwn

of an automatic telephone-smtch and a sig-
nal device at each subscriber’s station, a sig-

openings, one of which is =
100

go |
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naling-generator,means forincluding the gen- -
_.erator in circuit with the signal dewce at the
called -subsecriber’s steuon and an electro-
magnetic circuit- ehanﬂ*mn‘ device provided
W].th a single eleetromcwnet connected in a
| bridge of the telephone- elr'em_t extending to

I30
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the called-subscriber’s station, the called-sub-
seriber’s switeh being adapted to change the
circuit condition of the circuit-changing de-
vice to operate the same to remove the gen-
erator from line upon the removal of the tele-
phone-receiver, substantially as described.

6. In a telephone system, the combination
with the united circuit of two telephone-lines,
each provided with a signal device at the sub-
scribers’ stations thereof, of a signaling-gen-
erator, means for including the generator in
circult with the signal device at the called-
subscriber’s station, an electromagnetic cir-
cuit - changing device, switches at the sub-
seribers’ stations, each switeh being adapted
when itsstation is the called station to change
the electrical condition of the circuit contain-
1ng the circuit-changing device to operate the

same to remove the generator from line, a

local circuit which is adapted to be closed by
sald circuit-changing device through the elec-
tromagnet thereotf when said device is thus
actuated, and switching apparatus at the cen-
tral office for uniting and disconnecting the
telephone-lines, said switching apparatus be-
ing adapted to open said local circuit when
manipulated or operated to break connection
between two telephone-lines, substantially as
described.

4 - | 590,136

7. In a telephone system, the combination
with the united circuit of two telephone-lines,
cach provided with a signal device at, the sub-
scribers® stations thereof, of a signaling-gen-
erator, means for including the generator in
circuit with the signal device at the called-
subscriber’s station, an electromagnetic eir-
cuit-changing device, switches at the sub-
scribers’ stations, each switeh being adapted
when 1ts stationisthe called station to change
the electrical condition of the circuit contain-
ing the circuit-changing device to operate the
same to remove the generator from line, a cir-
cult which is adapted to be closed by said cir-
cult-changing device through the electromag-
net thereof when said device is thus actu-
ated, and switching apparatus at the central
office for uniting and disconnecting the tele-
phone-lines, said switching apparatus being
adapted toopen sald circuit including the cir-
cult-changing device when manipulated or
operated to breal connection between two

“telephone-lines, substantially as deseribed.

In witness whereof I hereunto subscribe my
name this 29th day of Oetober, A. D. 1896.
| WILLIAM W. DEAN.
Witnesses:
- I'HOS. K. FLAHERTY,
W. K. IHARKNESS.
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