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Apeheetwn filed September 3, 1897 Serial No. 650;441

(No model.)

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

.eltl?en of the Unlted States, I'e31d1n0' at St
Louis, in the State of Mlssoun have mvented-

a eeltmn new and useful Improvement in

‘Telephone Syetems, (Case No. 25,) of which
~ the following is a full, clear, concise, and ex-
act CIBeCllptlf)ﬂ 1efelence bemﬂ' had to the

accompanying drawings, formmﬂ‘ a pa,rt of
this specification.

My invention relates to party telephone-

lines, each connecting a plurality of sub-
-eeribers’ stations with the central office, and
has for its object the improvement of the sys-
tems of selective signaling employed in con-
‘nection therewith and the provision of an
1mproved form of secrecy-switch at the sub-

stations and suitable eirceunits for eontrollmfr
the same.

My invention in its pl eferred embodiment

is of especial utility in such a party-tele-

phone-line system as is shown in my appli-

cation, Serial No. 622,264, filed February 6,
It may be used to admnta,ﬂ'e 1n con-

1897.
nection with other systems.
Systems have been devised wherein electro-

magnetically-controlled detents at the sub-
scribers’ stations of a party-line were em-

ployed Lo lock the telephone-switches at the
unselected or idle stations in position to ex-
clude the telephones (both receivers and

transmitters) thereatfrom the line to prevent
Interruption when any station is using the
Normally these defents are re-
moved from engagement with the switches,

main cireuit.

so that any station may use the line when it
18 otherwise idle. When a subscriber of the
party-line is called, however, means are pro-
vided at the central office for causing the en-
gagement of the detent at the unselected sta-
tions with the switeches thereat and freeing

the detent at the selected station from  its

switch. "T'o this end all of the switches are
firstlocked and then the detentat the selected
station is removed when the signal at the se-
lected station 1s being operated. If the called

~subsecriber responds before the signaling has
-ceased, he may cut-his telephone instruments
but if the signal should cease be-

into cireuit;
fore his response the detent will again lock

~the switeh, so that it will be necessary for

| the operator to resignal to release the hook.

It frequently happens, however, that the
spring engagement of the telephone-switch
with thedetent after the telephone is removed

‘18 too strong to permit of this second disen-
| eeement of the detent.

One object of my invention herein is to p1 0-

vide means controlled at the central office for

locking the switches at the unselected oridle

stations and maintaining the switch at the
selected or busy station free during the con-

nection of the switching apparatus at the cen-
tral office with the party telephone-line, so
that the called subscriber maycut his instru-

ments into lineany time after being signaled.

In party telephone-linesemploying mechan-
ical obstructions in the path of the bell-clap-
per tongues in combination with relays for
removing the obstructions to'permit the actu-
atlon of the selected bell false signals are
eonveyed to the unselected stations. This is

especially true in some systems where direct

currents of unlike sign are employed to oper-

‘ate the relays and pulsating currents of un-
like signs for the operation of the bells, the-

direct current of a particular sign serving to
actuate the armature operated by puls&tmw
current of the same sign to impart a single

stroke to the Dbell at an unselected s‘ratmn

This d1fﬁculty is also present in systems em-

ploying a centralized battery for supplying

transmitter-circuits at the subseribers’ sta-
tions and bell-magnets adapted to 1espend to
ringing-currents Of unlike sign.. |
My 1mpr_oved form of secreey_se"ltch may
be described in general terms as consisting
in its preferred embodiment of a spring-
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switch for controlling the association of the

substation instruments with the party-line,

a detent operated by an electromagnet con-
trolled at the central office, which, according
to its position, is adapted to prevent or per-

mit the operation of the switeh, and an auto-
‘matic telephone-hook having separable en-

Q0
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cagement with the spring-switch, sothat when -

the apparatus is locked from the line by the

aforesaid detent the switch-hook at any idle
station may be vibrated by the subseriber

without changing the cireuit condition of the
apparatus or injuring the same. Other con-

| structions are contemplated, however.
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I will explain my invention by reference to | tained in the position shown by the spring ¢

the accompanying drawings, which illustrate
the preferred embodiment thereof.

In the drawings, Figure 1is adiagrammatic
1llustration of a telephone system equipped
1n accordance with my invention. Fig. 2 is
a top perspective view of an improved form
of switching mechanism which I prefer to
employ in the system shown in Fig. 1. Fig.
3 18 a front elevation of the signal-receiving
apparatus and the secrecy-switch such as I
prefer to employ at the subsecribers’ stations
of the party-line. Fig. 4 is a detail sectional

view of a portion of the switching mechanism

illustrated in Ifig. 3 along line 4 4.

Like letters and figures refer to like parts
throughout the different views.

The party telephone-line extends in two
limbs ¢ a from the substations to the ex-
change,whereit terminates intheline-springs

a® @, normally in circuit with the line-indi-

cator a¢*. I will particularly describe the ap-
paratus at the substations.

Referring to Figs. 1, 3, and 4, each tele-
phone-station is provided with a telephone-
receiver 0, transmitter b’, automatic hook b2,
and a spring-switch 6° having separable en-
gagement with a post 6%, carried by the hook.
T'he circuit through the transmitter at each
station 1s opened at 6° when the receiver is
upon its hook or when the switch b3 is locked.
When the receiver is off its hook and when

- the telephone-line is united with the cord-

35

4.0

~circuit, the switch 6° being unlocked, current

from the centralized battery finds a path over
the limbs a o' through a bridge-conductor
including the receiver and transmitter, as is
well understood by those skilled in the art.

- An electromagnet 0° responsive to direct

current and having the middle of its winding
grounded, is included in a bridge between
the limbs of the line at each station. Elec-

~tromagnets 0% responsive to direct currents,

45
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- sponsive to pulsating currents.

6o

are grounded through one-half of the coils of
magnets 0°. The magnets 0% at stations 1, 2,
3, and 4 are connected with limb o', while
magnets 0° at stations 5, 6, 7, and 8 are. con-
nected with limb a. Xach magnet 0° serves
to control the position of each mechanical
obstruction 6% normally interposed in the
path of the clapper-operating armature 08 of
electromagnet 0. The magnets b° are re-

The mag-
nets b’ at stations 1, 2, 3, and 4 are connected

with limb ¢ and grounded through each re- |

maining half of the windings of magnets 05,
while the magnets 0° at stations 5, 6, 7, and

-3 are connected with limb ' and grounded

through each remaining half of the magnets
b° at said stations. The armatures of the elec-
tromagnets 0° 0? are polarized, so as o be op-
erated only when a current of proper sign is
passed through said magnets, as will be more
fully hereinafter set forth. The armature of
magnet 0° is not polarized. Each armature
b® is provided with a downward extension e,

having a nose ¢, which is normally main- |

A longitudinally-reciprocating arm ¢3 nor-
mally in the position shown in Fig. 1 at sta-
tions 1, 4, and 6, is adapted to be operated by
the bell-crank lever ¢, carrying the armature
of magnet 0° and pivoted at ¢®. A horizontal
pin ¢ is normally in position to be moved
into engagement with the shelf or bracket ¢!*
at the 1dle stations, whereby as the bell-crank
lever 1s being brought by its magnet from its
normal idle position shown in Ifig. 1 to the
position shown in Fig. 3 the free end of lever
¢’ is guided into engagement with the nose ¢/,
when the extension ¢is in the position shown.
A detent ¢! projects downward and engages
the spring-switch 6° and prevents the eleva-
tion thereof when the parts are in the posi-
tion shown in Fig. 3, in which posiftion the
apparatus at the unselected stations have
been placed when connection has been estab-
lished with a single station of the party-line.
With the parts in the position shown in Fig.
3 1t is obvious that the automatic hook at any
unselected station may be operated by the
subscriber without injuring the apparatus or

altering the circuit condition thereof, since

the spring-switch 6° is maintained in its de-
pressed position by the interlocking parts,
while the post 0* is in separable engagement
with the upper surface of the switch.

I have described how the switches at the
unselected stations are locked. I will now
describe how the switch at the selected sta-
tion is made free during the connection of
the cord-connecting apparatus with the party-
line, so that the switch is free to include the
telephones (preferably both the receiver and
transmitter) with the line not only while the
signal is beng set but at any time after. To
this end I prefer the mechanism shown most
clearly in Fig. 3. I link an arm ¢’ at ¢* to
the bell-crank lever ¢* and provide a spring
¢’, which tends to elevate the link. 1 pro-
vide a loop e’ about the arm ¢', which is

‘mounted upon the stem ¢’, carried by the arm

c’. Assuming that a grounded source of di-
rect current has first been closed through
magnets 0° 0°, (one-half of each magnet 0° and
a magnet b° at each station being grounded
in a limb of the telephone-line,) the arm ¢?is
advanced horizontally, since the detent ¢!
slides upon the switech. When the post ¢
first enters into engagement with shelf ¢,

“the loop €° is slightly elevated relative to the

arm e¢'. As the post is advanced the loop is
brought into engagement with the arm ¢, so
that a gradually-increasing tension is placed
upon the spring ¢°, until finally the spring is
stretched and arm e’ depressed to the posi-
tion shown.
I'ig. 3, that when the arm ¢’ is engaged with
the nose ¢’ the post ¢” is placed to the right
of the shelf ¢. Upon including ringing-cur-

rent in circuit with magnet 0% nose ¢’ is dis-
engaged from detent c¢'Y, whereupon the
spring e° contracts and elevates loop €% and
consequently the arm ¢® and detent ¢!, which

It will be observed, referring to
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contiguous end of arm.¢®. The spring-switch
b® is now free from the detent ¢! not only
during the operation of magnet b°, but dur-
ing the connection of the 11119 with the OP-
elatms cord - circuit, so that the selected
Subsenbel may respond at any time. The
nose ¢ and portion ¢! make together one
form of stop adapted when propeﬂy actu-
ated to prevent or permit of the operation of
the switch 0°. 1 do not wish to be limited,

‘Thowever, to the precise detaining mechanism

- shown.
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the 1eeeivel from 1ts hook.

It will be readily understood by reference
to Fig. 1 that when none of the apparatus of
the party telephone-line is in use any sub-
scriber of said line may signal the central of-
fice by removing his receiver from its hook or
support. The post ¢’ being to the left of the

shelf c® when the party- 1111e 18 1dle, the switech |

b° is permitted to connect the ter minals b¥ of
a bridge-conductor 6! upon the removal of
To indicate to
the subscribers at the remaining stations that
the party-line is in use, I pr 0V1de a target e,
supported upon arm ¢, which is secured £0
the bell-crank lever. This target when the
apparatus 1s idleis concealed below the open-
ing e’in the screen ¢t When the bell-crank
levers are actuated by the magnets 0°, the
arms ¢ are elevated théreby to plesent the
target before the openings. The target is
provided with two colors—as, for ex&mple,
white and red. The red 00101 18 shown in
solid black, while the white color covers the
remaining upper portion of the target. At

the1dle statmns but one color—the wlnte——-—lsj
At the

displayed when the line is in use.
busy station both colors are preferably dis-

played, so that a called subscriber will know

that heisthe particular subscriber with whom
connection is desired. At the idle stations
the loop limits the elevation of the arm ¢’ in
opposmon to the spring ¢° so that the tar-
gets ¢’ are caused to pr ebent their white sur-
fa,ees at the idle stmtwns - At the busy sta-
tion, however, the arm e’ is lifted eompletely
to dlsplay both colors.

In Kig. 1 I have shown the apparatus at
Statmns 1,4, and 6 complete. At stations

2,3, 95, 7, and 8 I have shown the various

electr om*wnets properly connected in circuit.
The rest of the apparatus is similar to that
shown at the remaining stations. The illus-
tration of the substation apparatus in Fig. 1
18 diagrammatic only for the sake of clem-
ness. ‘The precise mechanical constluctlon
that I prefer to employ is illustrated in Fig. 3
Having particularly described the snbsta—-

tion appamtus I will now deseribe the appa-

ratus at the exchange which I prefer to em-
ploy and its eoopemtlou with the apparatus
at the substations. |
The bell-magnets at stations 1, 3, 5, and 7
are responsive 130 positive pulsatmﬂ' currents,

while the bell-magnets at the remaining sta-
tions are responsive to negative pulsmtmﬂ*.

various positions.

oo

currents. The relays at stations 1, 2, 5, and
6 are responsive to positive dlleet_ curreuts

while the relays at the remaining stations are.

responsive to negative direct currents.

I have not deemed it necessary to illustrate
the operator’s telephone apparatus, since the
association thereof with the cord-connecting
apparatus is well under stood ny those slmlled
in the art.

Kach cord-connecting appmatu% which T
prefer to employ comprises a connecting-plug
7, an answering-plug ¢, and repeating-coils
fvand 1, connected between the sleeve andl tip
of plun* f and disposed in inductive relation
with repeating-coils £ and [, connected be-
tween the tip and sleeve of plu . I pref-
erably employ keys of the construction shown
in Kig. 2, each key corresponding to a sub-
station of the party-line. 'There are three
distinctive positions for each key: first, the
normal; when the cord-connecting apparatus
1sidle; second, the ringing position, in which
the direct and pulsating currents are thrown
upon the line to operate the bell at the se-
lected station, and, third, the talking posi-

tion, in which the centralized talking-battery

is thrown onto line. An index or pointer
rotating with the cylinder is provided to in-

dicate the distinctive positions of the key.

The keys are rotated in the direction indi-
cated by the arrows. Each key preferably
employs a cylinder of insulating material,

upon which are mounted plates m »n and o p,

the plates m n being electrically connected,
as are plates o p. Two broader strips of
metal g and 7 are mounted upon the cylinder.

Brushes s, s', %, s°, % and s° are adapted
to make coutﬂet with the various metallic
plates upon the ¢ylinder as i1t 1s rotated to its
I provide a source of di-
rect or straight current ¢, which is provided
with a central grounded connection which
serves to operate the relays of the seleected
stations when the keys are in one position,
as a centralized battery when the keys are in
another position, and to operate magnets b°
at all stations when connected to 11116 at all
to display all signals and initially lock all
switches. Asource of positive pulsating cur-

rent 2 and negative pulsating current v are

employed for swnahnﬂ‘ :

Referring to hlns 1 and 2, the key 12, cor-
1eSp0nde to substation 1, "has its brush S
connected to the negative sule of the battery
t, the positive side of smd battery being con-
nected with brushes s’ %. Brush s° i is con-

nected with the tip-strand of the connecting-

plug, while brush s* is connected with the
sleeve-strand. IBrush s*isconnected with the
source of positive pulsating current 1. The

3, couespondin
seribers 2,

, Tespectively, with the sub-
, 4, 5,6, 7, and 3, are connected

with the b.:LLtGlV ?5 and with one or.the other
- The Clr--

of the sources of pulsating current.
cuits may be readily traced.
The operation of the system is as J' ollows
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‘brushes of the keys 2*, 3%, 4*, 5, 6%, 7*,-and
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circuits shown

A subseriber desiring commaunication, for ex-

ample, with subscriber No. 1 of the party-
line signals the operator, who ascertains the
connection desired. The operator thereupon

inserts the connecting-plug in the spring-jack

of the party-line and rotates the selective
key 1* to the ringing position. As thekeyis

being rotated to this position the strip g is

first brought into contact with brushes s’ s°.
A grounded source of positive direct current
(a portion of battery ?) is thus included in
circuit with the relay 6° (confining our atten-
tion at present to the action of the apparatus
at the selected station,) whose armature is

‘actuated to remove the mechanical obstruec-

tion from the path of the armature of the
bell-magnet. When the key finally assumes
the ringing position, the plate r is brought

into contact with the brushes s® s*, whereby |

the source v of positive pulsating current is
included in ecircuit with the bell - magnet
whose armature is free to operate. The tar-
gel, as heretofore explained, displays both of

-1ts colors at the opening in the screen at the
-called station.

The switeh §° at the same
time 18 free to close the bridge, including the
transmitter and receiver upon the removal
of the latter. The particular transmitter-
are well known to those

skilled in the art. After having signaled the

- subscriber the operator shifts the key to the

35

40

5O

55
-the bell-magnet at that station; butsince the
-bell-magnet is responsive only to negative

60

 6s

tion.

position shown in Fig. 2, whereby the source
of pulsating current is removed from line
and the centralized battery included in cir-
cuit with the transmitter at the called sta-
In this position the brushes s and s?
are electrically connected by the plates m
and n, while the brushes s and s° are elec-

-trically connected by the plates o and p.

The instant either grounded portion of bat-
tery 7 is included in cireuit with either limb
of the telephone-line to operate relay 6° to

free the armature of the selected bell mag-

nets 6° at all of the stations are operated with
the results as aforesaid. Middle ground con-
nectlons are taken from the magnets b> for
the purpose of directing grounded battery
through the same from either limb, so that

the telephone-switches may be locked and

signals displayed immediately upon estab-

lishing connection with the party-line.
- Inringing when the positive direct current

is thrown upon limb «’ the relay at station
2 1s also operated to remove the mechanical
obstruction from the path of the armature of

pulsating currents its armature will not be ac-
tuated. The bells at stations 3 and 4 will not
be operated, since the relays are responsive to
currents of negative sign only. The relays

-at stations 5, 6, 7, and 8 are connected with

the limb of the line over which no battery-

~current is being directed. - The bells at these

stations will Lhel efore not ring.

4 610,704

tery ¢ in circuit with both limbs of the tele-

phone-line I shift the polarity of the battery
so that the positive direct current which was

‘previously included in eircuit with limb o' is

included in circuit with limb a,while the nega-
tive side of the battery 1s thrown upon limb
a'. If this were not done, the bells at station
2 would receive a single stroke. 'The means

T have preferably employed for changing the

polarity of the battery ¢ consists in such a
switch or key as is shown most clearly in Fig.
2, which corresponds with station 1. Con-
mdermw the key corresponding to station 1,
when the index points to the word “Rmo"’

the plate ¢ electrically connects the springs |

s’ s* whereby the positive side of the battery
is econnected with the tip-strand of the cord-
circuit. When the index points to the word
‘“Talk,” as shown, the tip-strand is discon-
nected from the positive pole of the battery
and is connected with the negative pole of
the battery, the positive pole bemﬂ‘ connected
with the sleeve-strand. 'The changes in ecir-
cuit connections effected by the keys corre-
sponding to station 1 and theremaining keys
may readily be traced by an inspection of
Fig. 1, and I do not therefore deem a detailed
description to be essential. . When the cen-
tralized battery is thus reversed by the key
corresponding to station 1, the relays 0° and
magnets 0* at stations 3 and 6 tend to attract
their armatures. To preventfalse signals at
these stations, I so construct or adjust the
armatures of the relays 0° that they will be
attracted subsequently to the armatures of
the bell-magnets. The armatures of the bell-
magnets at the stations 3 and 6 upon being
attracted are pressed against the obstructions
b, which upon the subsequent operation of
the armatures of the relays 0° are brought
into engagement with catches or notches 0™
in the bell-magnet armatures. The neces-
sary adjustment of the armatures of relays
0% may be had by adjusting the retractile
springs connected therewith. The further
elevation of the obstructions is thereby pre-
vented and false signals obviated. 'T'o pre-
vent the negative portion, or that portion of
the battery which would operate the relays,
from-being thrown upon the line before the
remainder of the centralized battery is in-
cluded in circuit with the bell-magnets, I pro-

videaswiteh which isadapted 51mu1taneously

to connect both limbs of the telephone-line
with both portions of the battery. "This
switch, as 1s shown in Fig. 2, has an eccen-
tric or cam surface upon the cylinder hav-
ing an abrupt ending, whereby the brushes
s, s s and s° are brought simultaneously
into contact with plates m, n, o, and p, re-

spectively.
I have particularly described the operation.

when substation 1 is the called station and
the manner in which the defects heretofore
exlsting in systems of this class are overcome.
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In connecting the complete grounded bat- | The operation may bereadily traced out when
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any of the remaining stations is the called ! spunﬂ*-smteh whereby the ODGIELtIOIl of the

station, and the manner in which the defects
are overcome will be readily nnderstood.
I have used the term “ pulsating currents?”
in the broad sense of any ringing-current.
In the claims I use the term *“signal-bell ” in
the sense of any signal-receiver, and I speak
of a ‘*ground connection” in the sense of a
connection with a third retuarn-conductor.
It 1s obvious that changes may be readily
made from the preferred embodiment of my

- Invention herein shown and described, and. I

20

do not therefore desire to be limited to the
precise features of construction shown; but,

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent, 1s—

1. The combination with a spring-switch
for controlling the association of a telephone
with a telephnne line, of an actuating device,
as 0°, having separ able engagement with the

sald sprin msmtch and Whlch, when operated
in one dir eetlon serves to actuate the spring-

- switeh to open the telephone-circuit, :a,nd
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means Independent of the actuating device
for directly engaging and mamtmnmﬂ' the

spring-swifch in 13he p051t1011 in which 1t has

been -plaoed by the actuating device, and
an electro magnet for operating said means,
whereby the circuit through the telephone
may be maintained open and the actuating
device, byreason of its separable en ﬂ*ao"ement
with said spring-switch, may be cha,nﬂ'ed as
to position independently of said electromaﬂ'-
net and spring-switch, Substantia,lly'a% de-
SCr 1bed
‘'he combination with a switch for con-
br ollmo* the circuit through the telephone, of
an &ebu&ting device for engaging sald switch
to move the same to open the circuit through
the telephone, when actuated in one direc-
tion,said device being movable independently
of said switch, when actuated in an alterna-
tive direction, means independent of said de-
vice for directly engaging and maintaining
the switch in the position in which it has
been placed by said actuating device, and an
electromagnet for operating said means, the
sald actuating device being movable inde-
pendently also of said electromagnet and
means, whereby the circuit through the tele-
phone may be maintained open and the said
actuating device may be altered in its posi-
tion independently of said electromagnet,
means and switch, substantially as desceribed.
0. Inasecrecy-switch,the combination with
a spring-switch for controlling the associa-
tion of the telephone with the telephone-
line, of a movable telephone-support having
separable engagement with the spring-

- switeh,which supportserves,when depressed,

to actuate said switch to open the circuit
through the telephone, a stop for directly en-
gaging the spring-switch to hold the same
stationary independently of the telephone-
support,and electromagnetic means for bring-

ing the stop into direct engagement with the |

rectly to

spring-switch is prevented when said support

- | 1srelieved of 1ts weight and permitted 130 rise,

substantially as descubed

e

70

4, Inasecrecy-switch,the combination with

a switch, of a suitable circuit including the
transmitting-telephone controlled thereby, a
movable support for the receiving-telephone
having a separable engagement with said
switch and serving to actuate the same when
depressed to open the cirecuit through the
transmitter, said switch, when freed from the
influence of the telephone upon the support,

serving to close the circuit through the trans-

‘mitter, means independent of the telephone-

suppmt for directly engaging and maintain-
ing the switch in the position in which 1t has
been placed by said telephone-support, and
electromagnetic means acting independently
of said support for operating said means,

“whereby the operation of the switch in a di-

rection to close the transmitter-circuit may
be prevented when said support is relieved of
its weight and permitted to rise, substan-
tially as desecribed.

5. Inasecrecy-switeh,the combmatmu mth
a spring-switeh, of suitable circuits inclnding

‘the transmitter and receiver controlled there-

by, a supporting-hook for the receiver having
separable engagement with the spring-switch

‘and serving when depressed to actnate said

switch to open circuit through the receiver
and transmitter, said switech when freed from
the actuating influence of the telephone-sup-
port serving “to close circuit through the re-
celver and t1ansmltter a detent adaptned di-
engage the SPring—swi_tch and to
maintain the same in a depressed position In-
dependently of the supporting-hook, and an
electromagnet adapted to engage the detent
with the spring-switch, the telephone-hook
by reason of ifs separable engagement with
the spring-switch being free to vibrate inde-

pendently of said switch when the latter is

engaged by said detent, subsmutmlly as de-
serlbed |

- 6. Inasecrecy-switch,the combination ‘Wlth
a spring-switch 0° for controlling the continu-
ity of the telephonic circuit or circuits at the
subscriber’s station, of a hook 6¢ for support-
ing the receiver and having separable en-
cagement with the spring-switch, said hook,
through theinfluence of the recelver support-
ed thereon, serving.to actuate the spring-
switch to open the telephonic cireuit or cir-
cuits at the subsecriber’s station, a detent c!!
directly engaging the spring -switch inde-
pendently of smd hook, astop ¢, and an elec-
tromagnet for interposing said detent be-
tween sz»ud stop and spring-switch, whereby
the spring-switch may be maintained in a po-
sition to which it has been actuated by said
hook, in which position of the switch the con-
tinuity of the telephonic circuit or circuits is
broken, the said hook, by reason of its sepa-
rable engagement with the spring-switeh,
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spring-switch when the same islocked in po-

- sition by the aforesaid stop and detent, sub-

Io

20

stantially as described.

7. In a telephone apparatus, the combina-
tion with aspring-switch 63 for controlling the
continuity of the telephoniceircuitor circuits
at the subscriber’s station, of a telephone-
hook 6° having separable engagement there-
with, and through the influence of the re-
celver when supported thereon adapted to
open said circuit or circuits, a swinging arm
¢®, an electromagnet O° for actuating said arm,
a shelf ¢ a pin ¢’ mounted upon the arm c¢?
adapted to engage the shelf when the said
pin is in an 1,nt@1"m ediate portion of its travel
and thereby guide the arm ¢° in its travel, a
detent ¢ alsocarried by the arm ¢3, a signal-
bell having a clapper-supporting armature,
an electromagnet for operating the same, a
nose or extended portion ¢’ of said armature
normally in position to engage the arm ¢°
when the same is actuated by the electro-
magnet 0°, a second electromagnet b° control-
]mg a mechanical obstruction as b7 normally
disposed in the path of the armature 0%, the
latter electromagnet when actuated being

~adapted to remove the obstruction irom the
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path of the armature, thereby permitting the
disengagement of the nose ¢ from the arm ¢?
upon the actuation of the armature 6° where-
by the switch 6% ispermitted to close the tele-
phonic circuit or circuits at the subseriber’s
station, substantially as deseribed.

8. The combination with a switch for con-
trolling the continuity of a telephonic circuit
or circuits at the sulbscriber’s station, of a
signal-bell, a bell-magnet, an armature there-
for supporting the bell-clapper, means for
supporting the receiver, the receiver being
adapted through the agency of said means to
actuate said switch to open the telephonic
circuit or circuits at thesubscribers’ stations,
a detent, and an electromagnet adapted to
interpose the same between said bell-arma-
ture or an extension thereof and said switch
to prevent the operation of the switch upon
theremoval of the telephone from its support,
substantially as described.

9. Thecombination with a telephone-switch,
of means forsupporting the receiver, said re-
ceiver being adapted through the agency of
said means to operate the switch to open the
telephonic circuit or cireuits at the subscrib-
er’s station, a stop, as ¢', an electromagnet, a
detent, as c'l, adapted to be interposed be-
tween sald stop and switch by said electro-
magnet, a second electromagnet adapted to
withdraw the stop from engagement with said
detent, and means for withdrawing said de-
tent from the path of said stop when thus dis-
engaged, substantially as described.

10. The combination with a telephone-
switceh, of means for supporting the receiver,
saild receiver being adapted through the
agency of sald means to operate the switch
to open the telephonie circuit or circuits at
the subscriber’s station, a stop, as ¢/, an elec-

| troman*net, a detunt as ¢'!, adapted to be in-

terposed between said stop and switeh by
sald electromagnet, a bell, an electromagnet
for operating said bell, an armature for the
latter electromagnet carrying the stop ¢
which is disengaged from the detent upon the
actuation of the bell-magnet, and a spring
for removing the detent from the path ot stop
¢’ when thus disengaged, substantially as de-
scribed. |

11. The combination with a telephone-

switeh 0% of a swinging arm ¢, a lever ¢t

linked to said arm, an electromagnet for op-
erating said lever, a swinging arm e’ also ac-
tuated by said mag onet, a spring e’ adapted to
draw the arm ¢’ away from arm ¢®, a stem e’
1*'emovably engaging at its upper end the arm

e, a post ¢’ carried by arm 03, a detent c“
carried by the arm c? a stop ¢', a shelf ¢
adapted to engage post ¢’ and ther eby gulde
the detent into enwmwement with nose ¢ and
at the same time actuate the arm ¢ in OPPO-
sition to spring ¢® through the agency of stem
¢’, a bell-actuating magnet, and an armature
therefor which carries the stop ¢’, the spring
¢® heing adapted upon the withdrawal of said
stop from engagement with detent ¢'! to ele-
vate said detent from the path of stop ¢, said
stop and shelf being relatively so disposed
that a space 1s left between the same in which
the post ¢ is adapted to be placed when the
arm c®is actuated by the lever ¢!, substan-
tially as desecribed.

12. In a signal-receiving apparatus or bell
for party telephone -lines, the combination
with a bell-magnet hcwmg, an armature for
operating the bell clapper, said magnet be-
ing adapted to repeatedly actuate Sald arma-
ture when included in circuit with ringing-
current, a second electromagnet operated by
direct current a mechamcal obstruction, as

b7, controlled ‘uhereby and normally adapted

130 prevent the operation of the bell-magnet
and_adapted to be removed by its magnet
from the path of the bell-magnet armature,
the latter armature being promded with a
catch, as 0%, disposed in the path of the ob-
struction, said catechand mechanical obstruc-
tion being adapted to engage each other when
direct current to which both the aforesaid
agnets are responsive is included in circuit
therewwh whereby the bell-magnet is pre-
vented from i imparting a single stroke to the
bell when it is energized by direct current,
substantially as described. .
13. In a signal-receiving apparatus or bell
for party telephone-lines, the combination
with a bell-magnet having a clapper-operat-
ing armature which is adapted to be repeat-
edly actuated by the magnet when included
in circult with signaling-current, a second
electromagnet responsive to direct current, a
mechanical obstruction 6 moving with the
armature of sald magnet and normally inter-
posed 1n the path of the bell-magnet arma-
ture, the arm

| being so adjusted relatively, or so construct-

atures of said electromagnets.
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ed, that the bell- magnet armature will re-
spond more gquickly to direct current passing

through its magnet than will the armature
controlling themechanical obstruction,where-
by, when sald magnets are included in cir-
cuit with direct eurrent to which 'ohe}rr are re-
sponsive,the bell-magnet armatureisbrought
into firm engawement with the mechanical
obstruction, whereby said obstruction is pre-
served in the path of the bell-magnet arma-
ture and the operation of the bell pl"evented

substantially as deseribed.

14. In a telephonesystem, the combination
with a party telephone-line extending from
two substations toan exchange, of telephone-
transmitters at the subscribers’ stations, a
centralized source of direct current for sup-
plying current thereto, signal-bellsin circunif
with the telephone-line responsive to signal-
ing-current of unlike sign, a source of ring-
ing-current for operating each bell, switch-
ing mechanism for directing ringing-current
through the selected bell, and switching ap-
paratus for directing current from said cen-
tralized source over the telephone -Iine
through the transmitter at the selected sta-
tion in one direction or the other, according
to the polarity of the bell at the unselected
station, whereby the operation thereof may
be prevented, substantially as described.

15. In atelephonesystem, the combination
with a party telephone- line extending in two
limbs from the central office to a plumhty of
subscribers’ stations, transmitter-circuits at
the subscribers’ stations connected or adapt-
ed to be connected in circuit with the tele-
phone-line, signal-bells at each station con-
nected or adapted to be connected in circuit
with the telephone-line, mechanical obstruc-
tions, one at each station, interposed in the
paths of the armatures of the magnets of the
bells, relays connected with the limbs of the
telephone-line and in ground branches ex-
tending therefrom for controlling said me-
chanical obstructions, onerelay being located
at each station, the relays at- the different
stations being responsive to currents of un-
like sign, a centralized battery having a
nround eonneemon at an intermediate por-
1;1011 thereof, switching mechanism at the cen-
tral office adapted to melude a portion of the
battery between said ground connection and
one pole of the battery in circuit with a limb
of the telephone-line to actuate a relay at the
selected station to remove the mechanical
obstruction from the path of the armature of
the bell-magnet, a source of ringing-current

adapted to be directed over the line and |

through the selected bell to operate the same,
and a switch for connecting the aforesaid
portion of the battery with the other limb of
the line and at the same time connecting the
remaining portion of the battery with the first

limb of the line, substantially as described.

16. In an operator’s key, the combination
with a rotating cylinder, contact-brushes s s’

‘brush,

 ed to be connected with the strands of the

cord-circuit,acentralized batteryhaving each

‘pole connected with a brush, a source of call-

ing-carrent conneccted with the remaining
insulated contact - plates suitably
mounted upon a rotating element, said con-
tact-plates being
one position to include the source of ringing-
current in the cord-circuit, the key inanother

- position serving to disconnect the ringing-cur-

rent from the cord-circuit, and to include the
centralized battery in circuit with the strands

of the cord-circult, and in a third position to.
remove the centralized battery from circuit

with the cord-strands, substantially as de-

scribed. : |
17. In an operator’s key, the combination

with a rotating cylinder having an eccentric

or cam surface, brushes s s*s° and s° adapted
to ride upon the cylinder, plates provided

upon the concentric surface of the c¢ylinder
adapted to electrically connect brushes s with
s* and s® with s% said brushes being brought

the cam-surface upon the eylinder is passed,
and a source of current connected or adapted
to be connected with said brushes, substan-
tially as deseribed.

with a party-line extending from a plurality
of subscribers’ stations to the central office,
of a switch at each subsecriber’s station for
controlling the continuity thereat of a tele-
phonic circuit or circuits, means at each sta-
tion for locking said switches in position to
prevent the actuation thereof to complete at
any station or stations the continuity of the
telephonie circuit or cireuits, electromagnetic
apparatus at each station for unlocking the
switeh thereat, switching apparatus at the ex-
change for uniting subscribers for conversa-
tion, and means for operating sald electro-
magnetic apparatus at the selected station
for releasing the switeh thereat from its lock-
ing engagement,which means is controlled by
said switching apparatus, said switching ap-
paratus and the last-aforesald means con-
trolled therebyserving to maintain the switch
at the selected statwn free, substantmllv as
described.

19. The combination with a telephone-cir-
cuit, of a switeh for opening and closing said
telephone circuit, means for aetuatmw the
sanie, an eleetrom&gnet acting independenﬂy

of said means, and additional means for main-

taining said telephone-circuit open operating
mdependemly of sald actuating means and
controlled by said eleetromwnet substan-
tially as described.

20. In atelephone system, the combination
with a party-hne extending from a plurality
of subscribers’ stations to the central office,

of a switeh at each subscriber’s station for

controlling the continuity thereat of the tele-
phonic circuit, means at each station for lock-
ing said switches in position to prevent the

$* 8784 8% two of which are connected or adapt l actuation thereof to complete at any sta,lulon
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or stations the continuity of the 'teléphonic

circuit, an electromagnet at each station for
operating said means to unlock the switch

thereatto permit of the completion of the tele-

phonic circuit, cord-connecting apparatus at
the exchange for uniting subsecribers for con-
versation, a battery, suitable circuit connec-
tions therefor for ineluding the battery in

circult with the magnet at the selected sta- |

tion, said cord-connecting apparatus being
adapted to include said batteryincircult with
the telephone-line to maintain the switch at

| the selected station unlocked, signals at the

subscribers’ stations of the party-line, a sig-

naling-generator, and suitable apparatus at

the exchange for including the signal at the

selected station in circuit with the generator,
substantially as deseribed. |
- In witness whereof I hereunto subscribe my
name this 26th day of August, A. D. 1397.
WILLIAM W. DEAN.

Witnesses:
GEORGE L. CRAGG,
JOHN W. SINCLAIR.
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