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To all whom it may concern: -
Be it known that I, WILLIiAM W. DEAN, a

citizen of the United. States, residing at St.

Louis, in the State of Missouri, have invented

‘a_certain new and useful Improvement in
Telephone Systems, (Case No. 24,) of which

- the following is a full, ¢lear, concise, and ex-

~act deseription, reference being had to the
forming a part of
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‘switching apparatus at the exchange for con-

Y

accompanying drawing,
this specification. | |
Myinvention relates particularly to switch-

1ng mechanism employed at the central office

~of atelephone-exchange system for including
the calling-generator in circuit with the Sig-

nal-bells at the subscribers’ stations and re-
moving the generator from line. -~
In my applications Serial No. 643,190, filed

July 2, 1897, and Serial No. 607,126, filed Sep-

tember 28, 1896, I have shown and described
relay switching apparatus included in a eir-
cult independent of the telephone - lines,

necting subscribers for conversation and as-
sociating the relay switching apparatus with
the called-subscriber’s line, in combination
with means for operating said relay mechan-

Ism to include the generator in circuit with

the called-subscriber’s line, and a second re-

B lay contfrolled by -the called - subseriber’s

switching apparatus adapted to remove the
generator from line. |
- My invention herein has for its object the

~ accomplishments of the results secured by

35
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the aforesaid systems by means of improved
Interlocking mechanism controlling the asso-
ciation of the generator with the telephone-

I'will explain my invention by reference to

- the acecompanying drawing, which illustrates
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the preferred embodiment thereof.

- Upon the left of the drawing I have illus-
trated a single metallic-circuit telephone-line
connected with the substation A, while at the

~ right of the drawing I have shown a party

metallic-circuit telephone - line having sta-

‘tions B 3. At each of the substations is pro-

- vided a transmitter a, telephone switch-hook

» sand ohms.

0, receiver ¢, and a call-bell e, preferably of

high resistance—as, for example, five thou-
The telephone-lines terminate

in sprin g-jacks f 7', limbs 1 and 2 of the party

‘and », preferably of the form shown.

| line leading to the stations B B’ being con-

nected, respectively, with line-springs 72 7.
The limbs of the telephone-line leading to
subscribers’ station A are similarly connected

with the line-springs of spring-jack . The
signal-bells at stations B B’ are included in

ground branches 3 4, which are respectively
connected with limbs 1 and 2 of the line.
Two alternate contact-anvils are provided in
connection with each of the telephone-hooks

‘which form the terminals of a bridge-con-

55

ductor across the limbs 1 and 2 of the tele-

phone-line,the bridge-conductor at either sta-
tion being closed upon the removal of the tele-
phone from its hook thereat. Condensers ¢
are included in said bridge-conductors. The
circuits and apparatus at station A are simi-
lar to those at stations B B'.

At the central office a pair of switch-plugs

1s shown, each plug being provided with a tip

70

h and a sleeve 7, adapted to engage the short

and long line-springs of the line switches or

Jacks, respectively. Strands 5 and 6 connect
the centralized battery & with the tip and

sleeve of the answering-plug /, while strands 7
and S connect the tip and sleeve of connecting-

plug m with the same battery, whereby the

transmitters at the subscribers’ stations may

besupplied with battery-current. Repeating-
colls &' £* areincluded in circuit with strands

80

5 and 6, while repeating-coils %% k* are includ-
ed in-circuit with strands 7 and 8. - The asso- o
ciation of the repeating-coils and centralized

battery shown is well known to those skilled
in the art. Strands 7 and 8 also include arma-

tures n' and o' of magnets n and o with their

normal contact-anvils, said armatures being

in the nature of calling-switches controlled
by said magnets. One terminal of each of the

Qo

magnets is grounded. The remaining termi-

nals of the magnets n and o are connected,

respectively, with ringing keys or switches g -

A
grounded battery s is adapted to be included
in circuit with magnet » or magnet o upon the

05

depression of keys q or r, respectively, where-

by either armature may be attracted to in-
clude the calling-generator #.in cireuit with

strand 7 or 8, whereby signaling-current may
be directed overlimb 2 of the party-telephone

line to signal the bell at station B’, or over

100
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“key 7, whereby cireuit:

i

hmb 1 to signal the bell at station ]“’ The

cnds of eaeh of the armatures are preferably
insulated and beveled, as shown. A centrally-

pivoted catch-lever w is disposed between the
armatures and nor medl} held against a stop
by aretractile spring . A detent or catceh u?
18 provided upon each end of the catch-lever,
which engages its armature as it is attracted,
and maintains the same in contact with the
alternate contact-anvil of the armature which
constitutes the terminal of the generator. A
magnet v is adapted toactuate the catch-lever
to release the armature and thereby remove
the generator from line. Anarmaturew’, con-
stituting a switch, is adapted to control the
circuit through magnet »,this armature being
in a normally open ecircuit with the battery s
and said magnet. A magnet 1w, controlling
the switeh ¢, is included in the strand §, a
1non - “inductive resistance 12 bem o provided
about said magnet.
Supposing that subscriber A desires com-
munication with subscriber I3, subscriber A
signals the central office and informs the op-
eratm who depresses her listening-key [’ in
response to the signal, of the connection he
desires. The operator, having previously in-

serted the answering- plun [ into the calling-

subscriber’s spring JELC]{ inserts the Conneet-
ing-plug 7: into the spring-jack of the called
subscriber of the party-line and depresses the
s closed through mag-
net o, the armature whereof 1s attmcted to
include the generator in circuit with conduec-
tor 8,limb 1 of the telephone-line, and the sig-
nal-bell at the called station. 'T'he armature
of said magnet upon being thus attracted is
engaged by the adjacent “cateh 1?, whereby
1he mmdtm e is maintained in contact with
its alternate contact-anvil. The called sub-
scriber I3 upon removing his telephone from
its switch-hook closes the bridge between the
limbs 1 and 2 of the telephone-line, whereby
current from generator? finds path from limb
1 at the substation across the bridge to Iimb
2, thence through conductor 7 and coil £° to
oround 7. The new path for current from
the generator is of low resistance, whereby
st 'ﬁelent current is diverted through maﬁ'net
w to cause the attraction of its m*1natum w',
whereby circuit from battery s is completed
through magnet v, said magnet thereupon ro-
tating the cfmtch 1ev01‘* to disengage the catch
from the engaging armature. The armature
thereupon 1s dlqen gaged from its alternate
contact-anvil by its retractile spring and the
oenerator removed from line.

If the calling subsecriber desires connection
with subscriber B’ of the party-line, the opera-
tor depresses key ¢, whereby circuit 1s closed
throungh magnet n, the armature whereof 1s
attracted to include the calling-generator in
circuit with conductor 7, limb 2 of the tele-

phone-line, and the signal-bell at station I'.

The armature of this magnet is likewise en-
caged by its catch w* after heing attracted to

maintain the generator in circuit with the sig-

change, edch subseriber’s
vided with a signal-bell, of switching

590,186

nal-bell at station B'.  Subseriber B’ upon re-

moving his telephone from its switch closes
the br 1dfr-e conductor between the limbs 1L and

2 of the te]ephone line, whereby current from
the generator is diverted from limb 2 to limb
1, Hlence to conductor 8 and coil &*to ground.
The new path for the generator-curr ent offers
less resistance thereto, additional current be-
ing thus diverted through magnet w, whereby
1ts armature 18 attlacted £0 elose circuit
through magnetwv. The magnetvdisengages
the eatch from the armature, wlnchthen frees
itself from the generator-contact.

A clearing-out annunciator z is illustrated
whose operation will be readily understood by
those skilled in the art.

In the claims I use the term ‘‘signal- bell”
in the sense of any signal-receiving appamtus
at the subscribers’ stations.

It is obvious that changes may be readily
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made from the embodiment of my invention |

herein shown and described without depart-
ing from its spirit, and I do not therefore de-
sire to be limited to the precise apparatus
and circuits shown and described; but,

Having thus described my mventmn what
Iclaim asnew, and desire to secure by Tetters
Patent, 18—

1. Inatelephone-exchange system,the com-
bination with a plurality of telephone-lines
extending from subscribers’ stations to an ex-
station being pro-
appara-
tus at the ewhan oe for uniting subscribers’
lines for conversation, a e&lhng generator, &
calling-switch adapted upon being actuated
to 111(3111(10 the generator in cuemt with the
bell at the ealled subscriber’s station, a de-
tent adapted to engage and maintain the call-
ing-switehin the posnmn to which it has been
actuated
tained in cireuit with the called-subscriber’s
bell, means for disengaging said detent and

allmn-—smtch apparatus provided at each
statmn, cach appm*atus being adapted when
ity stationis the called stqtion to operate said
means to disengage the detent and switch,
and means for 1"est01’-1nn the calling-switch to
its normalidle position When thus dlsen aged,
substantially as described.

2. Inatelephone-exchange system,the com-
bination with a plurality of telephone-lines
extending from subsecribers’ stations to an ex-
change, cach subscriber’s station being pro-
vided with a signal-bell, of switching appa-
ratus at the exchange foruniting subsecribers’
lines for conversation, a calling-generator, a
calling-switch adapted upon being actuated
to include the generator in eircuit with tlie
bell at the called-subseriber’sstation, a detent
adapted to engage arid maintain the calling-
switch in the position to which 1t has been
actuated, whereby the generator is main-
tained in circuit with the called-subsecriber’s

TDell, an electromagnet for withdrawing the

detent from engagement with the switch, and

switches at the subscribers’ stations, each

GO
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whereby the generator is main-

1IO
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| switeh beuw adapted when its statmn 1S

[O

| _actuated whereby the generator is maintained
1n circuit with the called subseriber’s bell, an

20
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called Sbmlon to operate said magnet, the
calling-switch being adapted when thus. dis-
enga ﬂ‘ed from 1ts dotent to resume its normal
ldle 1)051131011 Lo remove the gencrator from

line, substantially as descmbed

3. Inatelephone-exchange system,the com-

bination with a plurality of telephone-lines

extending from subsecribers’ stations to an ex-
change, eaeh subseriber’s station being Pro-

_-VIdEd with a signal-bell, of switching appa-
- ratus atthe exchanﬂ'e for uniting subscr 1bers’
lines for convers&mon a calling

-generator, a

calling-switch adapied upon bf.,mﬂ' actuated
to mclude the generator in elreult withh the
bell at the called subscriber’s

ing-switch in the poswmu towhich it has been

electromagnet adapted to actuate said switeh,
means for including smd maﬂ'net In 011*011113

with a source of eurrent a second electromag-

net for w1thdrawmn the detent from engage-
ment with the ‘swuach and switches at thb %ub—-
scribers’ stations, e.-;mh switch being adapted

~when its station is the called station to close
circuit through the latter magnet, the calling-

switch belnﬂ" adapted when thus diseng at,ed
from its detent to resume its normal 1dle Po-

‘sition to remove the generator from lme sub-

stantially as deserlbed o
4. In&telephone exchan ge sy&tem the com-

Jhe.

station, a de-
tent adapted to engage and maintain the call-

bllmmon w1th a 1)1111‘&1&5? of telephone-lines.
extending from subscribers’ stations to an ex-
change, each subscriber’s station being pro- -

35

vided with a signal-bell, of switching appa- -

ratus at the: emhan oe fo 1*' uniting qubsember

lines for eonversatmn, a calling-generator, a
-calling-switch adapted upon bem
10 1nclude the generator in mrcmt with the
bell at the ealled subscriber’s station, a de-.
tent adapted to engage and maintain the call-
Ing-switch in the pO&lthll to which it has been

| aetuated ,whereby the generatorismaintained
in cirenit with the mlled subscriber’s bell, an

electromagnet adapted to actuate said smteh

actuated

40
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an oper ator s key. or switch adapted to elose- :

circuit through said magnet to operate the

::'Lﬂll]ﬂ -*smt@h a . second electroman‘net for

'Wlthdrmwnn Llle detent from engag ement
mth the SWItGh and switches at the subscrlb-_ 3

ers’ stations, each switch being adapted when

1ts station is the called Shttli)l’l to close circuit

through the latter magnet, the calling-switch
being ad&pted when thus dlsenﬂ'&wed from its
detent to resume 1ts normal 1dle position to

remove the gen el‘ator from lme Snbstantmlly |

as descr ibed. |
In witness whereof I hereunto blleCI"‘lbe my

name this 8th day of July, A. D. 1897,

._WIILLIA.M W. DEAN.

Wltnesses
W. E. IIARKN’ESS
I*RED R. MOTT |
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