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" No. 885,270.

~ UNITED STATES PATENT OFFICE.

FRANK E. MAYBERRY, OF WEST MEDFORD, AND NEWMAN H. HOLLAND, OF BROOKLINE,
MASSACHUSETTS, ASSIGNORS TO BOSTON TELEPHONE SELECTOR COMPANY, OF BOSTON,
MASSACHUSETTS, A CORPORATION OF MAINE. '

TELEPHONE SYSTEM.

| - Specification of Letters Patent.
Application filed April 12, 1902, Serial No. 102,561.

Patented April 21, 1908.

To all whom it may concern: -
Be it known that we, Frank
Medford, county of Middlesex, and State of

Massachusetts, and Brookline, county of
Norfolk, and State of Massachusetts, respec-

tively, have ‘invented an Improvement in
~ Telephone Systems, of which the following
deseription, 1n. connection with the accom-

panying drawings,is a specification, like let-

. ters on the drawings representing like parts.
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20

| site direction.:

25

The present invention relates to a tele-
phone signaling system for party iines and is
embodied in a system in which each instru-
ment 1s provided with a selecting device ar-
ranged to be operated and restored by cur-
rent from a source located at the central

office, each station being provided with a
- selecting '

~or controlling instrument adapted
to be set by a. certain definite number of im-

 pulses of current in one direction and re-

stored by an impulse of current in the oppo-

The-system to which, the invention relates

1s shown and described in Patent No. 691,281,

eranted to Frank E. Mayberry Jan. 14, 1902,

and the present invention relates mainly to
improvements in the local instrument and

~also in the devices located .at the central

30

office for utilizing the selecting devices.

In accordance with. the invention, the

~ instruments loeated at the several stations

are each arranged to be operated by a single

- electro-magnet having two coils, the same

magnet also being -ut_il?Zed to operate the sig-

nal, the selecting .mechanism being con-

- trolled by current from a source of current at

- through the same magnet coils. :
~ tro-magnet at each Instrument 1s provided

45

the central office, while the signal may be"

given by a bell striker operated in the usual
way by an alternating current fowing
The elec-

for this purpose with two armatures, in addi-
tion to the usual signaling or bell striker
armature; and the said armatures are respec-

tively adapted to control an operating pawl

and a retaining pawl, the mechanism being

provided with a restoring spring which is.

~ adapted to restore the parts to normal posi-

50

tion when the retaining pawl has been re-

leased. .

The bell striker or equivalent signaling
device is mechanically controlled by means

of the selecting mechanism, so that, although

VI E. MAY—.
BERRY and NEwMAaN H. HorLrLanp, of West

‘utihzed for this purpose which .ma
veniently be a ground, sinee it is totally dis-

1 present mvention, eac

source, it is incapable of effectual operation
uniess the selecting mechanism has pre-

~viously been placed in the proper position to

| influenced by current from u central office. 55

permit the operation of the signaling device. -

The same. selectine mechanism is hkewise

arranged “to control the closure of the tele-

phone circuit at each station, so that when

the line 1s 1n use it is impossible for any stb-

scriber except the one at the station where
the telephone 1s 1n use to connect his local
telephone circuit with the line. =

.The invention further relates to a novel

arrangement for signaling central office and

for automatically locking out the other

telephones along the line on which the signal
has been originated, a third conductor being
con-

connected from the line when the telephones
are 1n use. -
A further feature of the invention consists

in means for restoring the several controlling

mstruments to normal in response to a de-
vice under the control of the operator, such
as the ordinary switch hook, which is oper-
ated by hanging up the receiver, and it is

desirable and practicable, though not essen-

tial, to arrange the system so that the instru-
ments will not be restored until both re-
ceivers have been hung up; so that if a sub-
scriber should 1nadvertently” hang up his
recerver before he had ﬁnisK

sation, he would still maintain control of the
liné unless the party with whose station he
was connected should also hang up his re-
celver,

Figure 1 is a front elevation of oné of the

~mstruments located at a station; Fig. 2 is a

sicle elevation of the same; Fig. 3 is a hori-
zontal section on line 2® of Fig. 1; Fig. 4 a
partial plan view; Fig. 5 a diagram of cir-
cults at the central office illustrating a sig-
naling mechanism of novel construction and
arrangement; and Iig. 6 a diagram showing
line and central office connections by means
of which the restoring of the instruments on
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ed his conver-
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two connected lines is dependent upon the

hanging up of the receivers. -
In the telephone SKstem embodying the

| ' station along the line
1s provided with an instrument arranged to

_be controlled from central office, the several
Instruments along a line being operated by

105
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- after a signal has been rung in.

85

impulses of current sent from a source at |

‘the line by an impulse of current in the oppo-

tures at said stations so as to prevent. the
operation of the signal at any of said stations. | the
| lines Fig. 3. - |

movement thereof whether the .projecting

the disk, it being, therefore, immaterial in

by step movement in response to impulses of

2. 885,270

central office, a certain number of impulses
in one direction serving to place one instru-
ment on a line in condition to receive a signal
and m condition to close its telephone circuit,
the other instruments along the said line
bemng operated by these impulses of current
in such:a way as to prevent a signal from
being received or the telephone circuit from
being closed. The several instruments are
arranged so as to be restored to normal along

site direction. | ‘

In accordance with the present invention
the mstrument located at the sub-station is
provided with an electro-magnet having two
colls @ bridged across the line, as shown in
Kigs. 5 and 6, and the magnet commonly
utilized to operate a bell striker may be em-
ployed for the purpose. As herein shown,
the magnet coils @ are provided with a polar-
1zed armature b pivoted at 0% and provided
with a bell striker d, the said armature being .
polarized by the influence of a permanent
magnet ¢. Thus an alternating current
traveling over the line (the magnet coils @
being permanently bridged across the line)
will tend to set the artnature b and the bell,
striker d 1n vibration to give a signal.

In order to prevent the operation of the
signal, however, at all stations along a given
line except the one selected, the bell striker
is provided with a mechanical stop e which
1s herein shown as a disk mounted on a shaft
e* supported by bearings 3 so as to be capable
of rotation. The said disk ¢ is so related to
the armature 6 which is connected with the
bell striker d as to engage the said armature,
so that the movement of the said armature
1s prevented under normal conditions. To
permit the movement of the armature, how-
ever, each disk is provided with a notch or
opening ¢, Fig. 4, the disks at the several |
stations having the mnotches differently
placed, so that if the said disks are rotated in
unison at all the stations until the notch in:
the disk at one station is in line with the
armature b at sald station, so as to permit
the vibration of the said armature, the
notches in the disks at all the other stations
will be out of line with the respective arma--

As herein shown, the locking disk is located
between the limits of movement of the vibrat-
g armature b, so that it will prevent the

pertion of the armature is above or below

which position the said armature may stop

The several disks along a given line are

arranged to be operated in unison, by a step

‘as stated. Thus a certain de
of 1mpulses rotating the disks e at all the
stations will bring the notch et in the disk at

current.in a given direction flowing over the |

lime from central office through the electro-

magnets at the several stations, the said
electro-magnets being bridged across the line,

. ik

nite number

70

the right station in position to permit the
vibration of the armature b, so that when

current of the proper character is subse-
quently sent over the line the signal will be

from vibrating in response to the action of
the current. = . - )
To restore the severa] disks e to normal,

-each disk 1s provided with a restoring device

such as a motor spring ¢°, and is acted upon

be released or disengaged from the teeth of
the ratchet wheel ¢® connected with the disk ¢

in response to an impulse of current flowing
over the lne through the electro-magnet

. 75
given only at the selected station, since the -
‘armatures at the other stations are prevented

80

by a retaining pawl which pawl is adapted to

85

colls @ 1n the opposite direction from that .
utilized in propelling the.disks in their for-

ward diréction against the. stress of the
spgir_lgs. The propelling pawl f drid the re-

90

taining pawl ¢ are controlled respectively by .

armatures 7* and ¢ and in order to obtain

the proper action in response to impulses of -

current differing in direction or polarity, at

90

least one of the said armatures is polarized,

it being unnecessary, however, to polarize

both, as will be explained.

As herein shown, the armature g*> which.

operates the releasing pawl g is polatized,”it

as 'shown, in proximity to the permanent

‘magnet ¢ which is used to polarize the arma-

_ _ 100
‘being practicable to locate the said armature, -

ture b, so that only one permanent magnet,

and that the one usually emploved in connec-
tion with a magneto bell, need be used. -

105

_The polarity of the armature ¢?is such that
when an impulse of ecurrent flowing in the

right direction to propel the disks e forward,
passes over the line, the said armature, which -
18 pivoted between. the two coils @, will be
rocked on its pivot to the position shown in -

110

Fig. 3, thus moving the pawl ¢ into engage-
ment with the teeth.of the ratchet wheel ¢, .

The same impulse of current will attract the

115

armature f* causing the pawl f to engage -

with a tooth of the ratechet wheel ¢® moving

the same one step, as indicated in dotted -

+

- The armature ¢* is provided with a spring

~or ylelding connecting device ¢* to permit the
retamming pawl ¢ toride over the ratchet teeth.

as indicated when the said armature is in the

position shown in Fig. 3. = It is obvious that

thisaction will take place each time snimpulse

of current in the right directionissent over the

120

Iime, so that all the disks will be forwarded gn "
equal distance so as.to permit the operation -

In response to the signaling current. - = '

~of the signaling device at one instrument only -

130
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The armature ¢° is balanced on its pivot,
and its movement is prevented when unin-

fluenced by current on account of its prox-

imity to one of the poles of the magnet ¢, so

‘that the retaining pawl ¢ remains in engage-

- ment with a tooth of the ratchet wheel ¢¥ until

it has been released after the subscriber has
finished using the instrument. '

~ The releasing of the device is accomplished

under the influence of an impulse of current

10

sent over the line in the opposite direction,
which will reverse the polarity of the electro-

. magnet colls ¢ so as to move the armature ¢

15

20

29

30

- sprig or equivalent device e’
-position of each disk is controlled by a suit-

30

to the Eosﬂtwn shown in full lines Fig. 4.
While this same impulse of current w il at-

tract the armature 7 it will not prevent the

disk from being released, since the said. aTimna-

ture £ is prowded with a restoring spring 7,

so that as soon as the current ceases, the bfwl

armature will be retracted or mowcl to the
full line position, Figs. 3 and 4, the pawl f

being pivotally connected with the said ar-

mature and arranged to be engaged by a stop
f* which throws it out of the path of the

ratchet teeth. - The armature ¢°will, as stated
before, remain 1n either position, and conse-

| quently will hold the retaining paul g out of

chet
O 1ts
the

engagement with the teeth of the ra
wheel ¢, permitting the disk e to return
normal position through the agency of

able sto

In oré)er to prevent the release of the wv
eral disks in response to the action of the sig-
naling current which passes through the mag-

net COllb a and which mmht mﬂuem*o tlw

~armature ¢*, the armature f 1s provided with

40

a locking device f adapted to engage the end
of the armature ¢* when the ammture 1 1s re-
tracted, and thereby hold the same in the po-

 sition shown in Fig..

The armature f bemw non-—po]aruod and

“also provided with the restormfr spring ¥,

b |

GO

“will not respon(l to the signaling current, but

will remain 1n 1ts retracted posmon and- wﬂl
revent the movement of the armature ¢*
The said armature 72,

respond to the ~i111pulsc of current used for re-

stormg, and will consequently unlock the ar-

mature ¢* and permit the same to move to
the position shown in Fig. 4

"To prevent the use of the felephone at any

_ exclu ed station on the line, each controlling

device ‘is ‘arranged to:codperate with the
switch hook A or-equivalent device which
closes the 4elephone circuit, so that the said
switch hock will not move even if the re-
cetver is taken down. For this purpose a
stop 7 .1s arranged to codperate with the
switch hook %, the said stop being'shown as a
disk ‘similar to the disk ¢, and mounted on
the shaft ¢* in proximity to the switch hook

h. Each disk

Ings 7 and 33, tl?le opening 7’ normally stand-

The normal

]10Wever as sta.ted will |

18 prowded with two open-

1

3

ing 1 line with a projection A* from the
switch hook so as to receive the said projec-
tion if the receiver is removed and permit the
sald switch hook to be raised. If, however,
the disk has been moved from its nnrnml Do-
sition it is obvious that the opening 4 will be
moved out of alinement with the projection
h? so that the face of the disk will engage the
said projection A? and pr event the switeh
hook A from rising. The openings 7* are dif-
ferently located so as to correspond with the
different locations of the notches or openings
¢!, so that when the notch ¢! i1s in such posi-

'tmn that a signal can be received, the open-

g 7* at the same instrument will be over the
1)1039(:1:1011 A%, so that the telephone circuit
can be closed.
sires to call up centml office he can tale
down his receiver and connect in his tele-
phone, since the w.ltcl hook A will rise be-
cause the opening 7% is m the proper place,

and il he has received a call {from centr al ]10'
can use his telephone because the opening 42

If, therefore, a subscriber de-

7¢-

79

80

85

has been placed in the proper position prior

to the recerving of the calling signal.
Wlule the mstmmont lmwm before de-

&,cubml 1S 111t011(l@(l for use with a local bat-

tery svstem, the magnetos at the'sub-stations
may be {llSpt‘Ilb(‘ll W 1111, atd the calling sienal
displayed at central in response to the act of

‘the subseriber in closing the telephone cireuit,

as by taking down the receiver. . In addi-
tion to tlie Hlﬂllﬂllllﬂ at (.mltl..-.ll moreover, the
taking down of the receiver causes an im-
pulse “of current to travel over the line, on
which the station is located, in the proper
direction to move the several instruments
one step forward so that each mstrument 1s
locked out, 1t being napossible, therefore, for
the subscriber at any other station to connect
his instrument with the line. The calling in-
strument, however, is not aflected by this
impulse of current, since the pr ojectiun h* 13
arranged to engage the opening 9* before the
llll[)ll].b(} of current travels over the Ime, so0

that the disk at the calling station 1s me-

chanically prevented from wtatmt‘f

Rt‘f(‘l[‘lll“’ to Fie. 5 which HllO“b Oone ar-
mnﬂ'ement wh(-.,rd)y the desired results are
attamed the source of current used for oper-
ating thf‘- several selecting Instruments: is
shown as & battery C located at the central
office, one terminal of said battery being con-
nectcd with the ground,-as indicated At (1,
while the other terminal is adapted to be con-
nected with one of the line conductors, the
other line conductor being. arranged to bhe
erounded. It may be noted in this connec-
tum that the eround constitutes a third con-
ductor, uhmh migeht of course be metallic if
(I(‘Hll(“d The nmuml connection, however,
answers every puipose,and is not Ul}]t‘(,tlt)n—
able since it 1s totally disconneeted from the
regular line conductors at all the sub-stations
when the telephones are in use.,

90
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- The receiver hook 7% is arranged to make a

~ passing contact at A®* when it is moved in

<t

either direction by taking down or hanging

up the receiver, with a ground connection G?,
so that when the said receiver hookis moved,

the line conductor A will be temporarily
grounded, establishing g circuit from the bat-

885,270

clear understanding of the invention involved
1n the present application. The operation is

as follows. The operator will press the table
key o, 0%, a number of times corresponding to
the number of impulses required to=select the

(G° the sleeve terminal N, which corresponds

70
calling station, the contact 0* grounding at =~

to the conductor A of the line on_which the

tery C through conductors 1 and 2 to jack .
called station is located, while the contact o

terminal m? and line wire B, and thence

10 75

through all the selecting instruments (repre- | will connect the tip terminal N* and the con-
sented as the coils g) which are bridged | ductor B of the same line with the battery.
across the line in multiple, to the conductor | This will cause an impulse of current to flow
A and thence to ground at G?, the current | over the said line corresponding in direction
traveling through the several instruments in { to the impulse of current already described
15 the direction indicated by the arrow which is | in connection with the calling line, and indi- g¢ -
the right direction to operate the pawl f. | cated by the arrow, and the operation of the
Thus, when the receiver is taken down at any | key the right number of times will thus Te- -
station the disks e at all the other stations on | sult in the selection of the desired station.
the same line are given one forward move- | The subsequent manipulation of the table
20" ment so as to lock out all the telephone in- | key p, p* will then connect the magneto with gs
~ strumnuents along said line. The same bat- | the line on which the called station is located |
tery C 1s utilized to operate a. signal at the | so as to give the necessary signal. It is to
central oflice such as a lamp H, the lighting | be understood that this method of calling is
of which is controlled by a switch member | illustrated herein merely to afford a proper -
25 I1* connected with an armature H® pivotally | understanding of the present invention, a gg
supported between the poles of two electro- | more practical method of accomplishing this
magnets H* and H® so as to be moved in one | purpose being shown and described in an-
direction or the other if either of the said coils | other application filed herewith. . -
1s energized. The armature H* is shown in | The clearing out signal g 1s controlled by a
30 normal position in Fig. 5. _ | magnet ¢* which is energiz:d when the re- g5
The grounding of the line A, which has | ceiver is hung up by current in a circuit com-
been described, also temporarily closes a cir- | pleted by grounding the line A momentarily.
cuit from the battery C through conductors | The circuit is as follows: Battéry €, conduc-
1,2, 3 and 4, to the coil H*, conductor 5, to | tors 1, 2, 3, 4, and 8 (inciuding magnet coil
35 line A and back to ground at G This | H® to jack terminal m?, which when the plug 100
causes the armature H® to be attracted by | is inserted is in contact with the terminal
the coill H*, thus closing a circuit from the | m® conductor 9 to magnet ¢*, conductor 10
battery through conducter 1, 2, 3, switch | to sleeve terminal, which connects with line
member H* and conductor 7, (the latter con- | A, which, as has been stated, 18 momentarily
40 taining the lamp H) to ground at G® This grounded by the hook when the receiver is 195

hung up. This does not, however, extin-
guish the signal lamp H, since there is an-
other more direct circuit through conductor
5 and line A to ground, which includes the
magnet cotls-H*, the said coils H?, therefore,
being energized to a greater extent than the
coils H® which, as shown above, are in series
with the clearing out magnet ¢%. C
Upon receiving the clearing out signal the
operator restores the- insfruments on both
lines to normal by sending a current from
the baitery C over the lines through all the
coils ¢ in the direction opposite to that indi-
cated by the arrow. This is accomplished
by means of a table key », r* which grounds -
the line wire B at G* and connects the line
conductor A with the battery through: the
conductors 13,2 a4nd 1. T
~In order that the system may be instailled
at the central office without materially chang-
ing the existing circuits, the table key r, r.is
placed in the circuit of the operator’s sef, as
shown, and is adapted to be connected into
any ot the cord circuits through the agency
of the ordinary listening-in key with which 130

notifies central of the call and the answering .
plug n, n* 1s then inserted in the jack -m, m?
thus disconnecting the direct path from bat-
tery C to Iine B at contact m? so that any
15 further movement of the receiver will have
no effect on the several instruments. After
two lines have been connected by the subse-
quent insertion of the calling plug N, N? into

the jack of the line called for, the proper sta- |
tion on the said line is selected by the neces-
sary number of impulses sent over the line

by the operator at central office.

The means for sending out the necessary
number of impulses to select the station on
75> the line called are herein indicated in dia-
~ gram as consisting of two table keys o, 0* and
p, p*, the former controlling the impulses of
battery current and the latter controlling
the signaling impulse from the magneto M.

The principle mmvolved is substantially the
saime as that shown and described in the
- prior patent to F. . Mayberry herein-before
cited, and does not form any part of the
present invention, being merely included in
65 the lustration for the purpose of insuring a |
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each cord circuit is provided, the said listen- | by the momentary grounding the line A as

ing-in key being indicated by the. reference
letters 's, s>. It becomes necessary, there-
tfore, only to add the table key », 7% in connec-
tion with the operator’s set, as indicated, so
that one only of such restoring keys is sufli-
cient for a complete operator’s position, since

1t can be connected with any cord circuit

10

through the existing listening-in key belong-
ing to said cord circuit.

~Upon receiving the clearing out signal,
thereforé, the operator will press the listen-
1ng-in key as is customary, and upon finding

~ that the subscribers havé finished their con-

15

versation she will operate the restoring key
r, %, thus sending an impulse of current over

- both lines in the right direction to restore the

20

instruments.

"'The restoring circuit may be traced as
follows: Battery C; conductors 1,2 and 13,
switch terminal 7, conductor 14, switch ter-
minal s, line conductor A, thence through

- the several instruments in the direction oppo-

30

35

40

45

site to that indicated by the arrow to the
20

line conductor B, tip terminals m?* and n?
conductors 10 and 15, switch terminal 2,

. switch terminal »* to ground G*. The re-
- storing key 7, * also controls the signal lamp.

H by completing a circuit through the elec-
tro-magneét IT° as follows: Battery C, cor-
ductors 1, 2, 3, 4, coil II*, €onductor 8, ter-

nunals m?, m?, tip terminal n*, conductors 10,

and 15, switch terminal s, switch terminal s
to ground G*. 'There is another path for the
current. from the battery through the mag-
net coll II* and the conductor 5 to the line A,
and thence through the several instrunients
to the line B and back to ground as above

traced, 1t being obvious, however, that since

this path includes the instruments along the

line 1t will be of much higher resistance than

that of the direct path through the electro-
magnet 11°, so that the latter will attract the
armature II* and break the lamp circuit
through the conductor 7. Since the signal
famp H will not be put out until the restoring
key r, r* has been operated, the said lamp

- serves as a reminder to the operator and

20

85

tends to avoid the possibility of neglect in
restoring the several instruments to normal
after conversation has been finished.

- A further feature of the invention is em-
bodied 1n means for automatically restoring
the mstruments to normal without the inter-
vention of the operator at central oflice. A
diagram illustrating this feature is shown in
Kig. 6, and for purposes of illustration a

system somewhat analogous to a double.

supervisory system has been chosen, with
the understanding, however, that the inven-
tion 1s not himited to such a system, since it

1S obvious that substantially the same re-

65

storing means may be applied to the lines
separately. .

central as previously described.

the switch hook passes the contact before a
plug has been inserted in the jack at central
causes the instruments on the same line to be
locked out and a signal to be operated at
_ _ \ This cir-
cuit 1s as follows: Battery (, conductors 1,

o

70

2 to switch terminals 2% and 2°, conductor 2°,

calhing signal magnet 29 conductor 2¢, tip
terminal m? line-B and through the several
instruments along the said line to the line A,
and to ground G* the circuit being momen-
tarily céf'ose(l as the switch %4 passes the
grounded contact.
struments along the calling line, and operates
the calling signal, the said calling signal or
drop being so arranged as to break the cir-
cuit at 2% and 2%, as indicated, so that any
further movement of the receiver hook prior
to the restoring of the drop or the insertion
of the plug at the central oflice will have no

further effect on the instruments along the

76

This locks out the in- -

80

85

line.  After the plugs are in, the hanging up

of the receiver at either station will operate
a clearing out drop, there being, however, a

‘clearing out drop for each of two connected
lines, while the circuit for current through

the Instruments in the opposite direction for
restoring them 1s not completed until both
clearimg out drops have been operated. The
hanging up of a receiver, fcr example, on the
Iine Mlustrated will close a civcuit as follows:
Battery C, conduetor 1, conductor 164, clear-
ing out drop magnet 16°, sleeve terminal, n,
line A, to ground G*, thus operating the clear-
ing out drop belonging to that line, -

The clearing out drop operates as a cir-

cult closer to connect a conductor 17 leadinﬁ'

from the tip wire, with a conductor 18, whic
1s adapted to be connected with the ground
through conductor 19, through the .agency

‘of the clearing out drop controlled by the

electro-magnet - 16%, which belongs to the
other line, and which is operated through
conductor. 164, etc., when the receiver on
that hne 1s hung up.- o

It 18 obvious, therefore, that the tip con-

“ductor will not be grounded until both clear-

ing out drops have been operated, indicatin

that both receivers have been hung up an

the conversation finished: Assuming that
both clearing out drops have been operated,
the circuit thus closed is from battery C, con-
ductor 1, conductors 16® and 16* to both of
the sleeve terminals, thence to both lines A
through the several instruments to the lines
B, thus restoring all the instruments to nor-
mal, thence to the tip terminals and the tip
conductor which -1s connected with the
eground through the conductors 17, 18 and 19.
- While the construction and arrangement
herein shown and described constitute a

thoroughly practical embodiment of the in-

vention, 1t 1s not intended to hmit the in-
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- As illustrated in Fig. 6, the circuit closed | vention to.the specific con'sti'uction and ar- 130
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rangement shown, since it i1s obvious that
madterial modifications may be made without
departing from the invention. |

1. In a signaling system, an electro-mag-
net provided with a polarized armature and a

“signaling device operated by the vibration of |
sald armature; means for preventing the

vibration of said armature; a second arma-

‘ture in the field of said electro-magnet adapt-
‘ed by its movement to operate the means for-
preventing the vibration of the polarized ar-
mature; a third armature to control the re- |

- storing of the preventing means to normal;

15

20

and means for energizing said electro-magnet
by direct currents and by alternating cur-

‘rents, substantially as described. .

2. In a signaling system, the combination

~ with an electro-magnet éjrovided with a po-

larized armature adapted to operate a signal-
ing device; of a non-polarized armature
adapted to respond only to the action of a di-

“rect current through said electro-magnet; a

25

locking device for controlling the polarized

armature adapted to be operated by the

‘movement of said non-polarized armature; a.

- second polarized armature; a restoring de-
~ vice controlled by said second polarized ar-

30

mature; means for preventing the said sec-

o ond polarized armature from responding to

an alternating current; and’means for ener-
gizing said electro-magnet by current in
either direction or by.an alternating current,

- substantially as and for the purpose de-

39

40

scribed. -
3. In a party line telephone system, an

electro-magnet bridged across the line at each

station thereon; means located at central

office for energizing said electro-magnet by
‘1mpulses-of direct current in either direction;

a controlling device adapted to be operated
by the magnetic influence of said electro-
magnet in response to impulses of cur-

“rent in one direction; a restoring device

45

for the same operating in response to an

imipulse of current in the other direction; a

- vibrating armature controlled .by said con-

o0

trolling device and adapted when not pre-
vented by said controlling device to be
vibrated by an alternating current passing |
through said electro-magnet; and means lo-
cated at central office for sending an alternat-
ing current over:the-line, as set forth. -

4. In a party line telephone system, a tele-

05

60 . 2, : ! .
- the line and provided with an armature for
operating said locking devices and ‘an arma-
ture for, operating said signaling device;

phone circuit including-a number of stations;
- a signaling device at each station; « locking

‘dévice to prevent-the closure of the said cir-
cuit at a station;. a lucking device to prevent e inf
| magnet for operating said mechanical device;

the operation of the signaling deviee at a sta-
tion; a single electro-magnet bridged across

means for sending impulses of direct current

6.0

through said electro-magnet from the central | said _mech&ni_ca_l device; and means for ener- 130;

- 885,270

-

|-office to cause the operation of said locking
devices; and means for sending an alternat-

1ng current through said electro-magnet from
central office to operate the signaling device,

-as set forth.

5. In a p_arﬁy-lin@ ﬁelephone Sjstém, the

combination with an electro-magnet bridged

70

across the line at each station; of asource of =

direct current located at central office; means
for connecting the said source 6f direct cur-

rent with the line conductors whereby the
several electro-magnets are energized; means
tor reversing the direction of the current from -

sald source; a source of alternating current;

‘means for connecting the line conductors
with said source of alternatin current; ar-
| matures in the field of said electro-magnet
‘and arranged respectively to respond to cur-

rents sent over the line of different direction;
and a separate armature responsive to alter-
nating currents for signaling, as described.

79

80
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6. In a signaling device for party line tele-

phones, an electro-magnet bridged across the
line at each station; a non-polarized arma-

ture under the influence of said electro-mag-

90

net; a controlling device adapted to be oper- |

ated by said non-polarized armature; a
polarized armature also under the influence
of - said electro-magnet; ‘a restoring device
controlled by said polarized armature; means

determined position; a second polarized’ ar-

mature connected with a signaling device;
| and means for connecting the line conductors
with a source of alternating current to influ-
‘ence the said second polarized armature, as

set forth. -

| : - 95
connected with the non-polarized armature

for locking said polarized armature in a pre-.

100

7. The combination with thie coils a, of the

polarized armature b provided with the bell

striker d, the locking disk ¢, the non-polar-

1zed armature f* adapted to operate said

locking disk, the polarized armature ¢* for

restoring said locking disk; means connected -

with the armature f* for locking said polar-
1Zed armature ¢*; a source of direct currents:
a source .of alternating currents; means for

connecting the line conductors with either

105

110

terminal of the source of direct current; and

means for connecting the line conductors
with a source of alternating currents, as set

forth. - - |

| 8. Iii a party l.in*eltel'ephoné systeni, a me- -
chanical device located av each station for
controlling both the telephone and the sig-

naling device at said station; an electro-mag-
net bridged across the line at each station; an
armature under the influence of said electro-

a separate armature for operating the signal-
ing device, both of said armatures being in

the magnetic field of said electro-magnet;

115

120 -

o
N
o

means for energizing said électro-magnet by .

direct currents in either direction to operate
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‘gizing the same electro-magnet by an alter-

nating current to operate the signaling de-
vice. - | |
9. In a party line telephone system, a plu-

rality of stations on one line; an electro-mag-
7 &

“net at each station; a polarized signaling ar-

mature in the field of said electro-magnet; a

~ locking stop to ‘engage mechanically either

10

" the switch hook at each station; a telephone

20

29

side of sald armature and prevent the same
from vibrating, except when said stop is 1n a

predetermined position, such predeternnned

positions differing respectively at the several
stations; and means located at the central

- office for moving said stops in wnison, as set
15 ' '

forth. | o
~10. In a party line telephone system, the
combination with a plurality of stations, of

circuit leading to the several stations; a sepa-

rate circuit controlled by each of said switch

hooks, said circuit including all the stations

on the same line; and a device located at each
station and operated in response to the cur-

rent flowing through the separate circuit

above named for preventing the movement of

the switeh hook at said station, as set forth.

30 ne « me
-~ tion for closing the telephone circuit; a source

- 11. In a party line telephone system, a

central station; a plurality of stations on a

single line; a telephone at each station; a
telephone circuit; means located at each sta-

of current located at the central office; a sep-

arate circuit therefor adapted to be momen-

- tarily closed by the means for closing the.
35

telephone circuit aforesaid; and devices op-

erated by current flowing over said separate

circuit for preventing the other telephones on
the same line from being connected with-cen-

. tral office.

40
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12, In a party line telephone system, a sig-
naling circuit at each station; & signaling de-
viee operated by a vibrating armature in re-
sponse to current flowing through said cir-
cuit; means for mechanically engaging either
side of said armature to prevent the signaling

device from operating in response to such
_current; and

_ evices ocated_at the central
office for operating the engaging means.
13. In a party line telephone system, a

telephone line circuit having a plurality of

- stations; a.switch hook at each station; a

separate circuit including all the stations and
adapted to be momentarily closed by the

" movement of said switch hook to send an

55
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impulse of current to each station; and a de-
vice located at each station under the influ-
ence of current flowing through said separate

_circuit for preventing the closure of the tele-
‘phone circuit -at the station where said de-

vice 18 located. . - -
14. In a party lina telephone system, the

‘combination with the two conductors of the |
line eircuit; of a third conductor; a series ot

. controllers operated by electro-magnets;

65

| rent flowing in one direction; means for re-

storing said controllers by current flowing n
the opposite direction; means for energizing
soid electro-magnets by current flowing over
a circuit including said third conductor; a
cord circuit at the central office; and means
depending upon the insertion of the cord CIT-
cutt plug at central for controlling the direc-
tion of current. o |

15. In a party line telephone system, the
combination with the two conductors of the
line circuit; of a third conductor extending
from central oflice to the several stations; a
series of electro-magnets bridged across the
two conductors of the line circult; controllers
operated by said electro-magnets; a source of

current one terminal of which is connected to

said third conductor; and means for connect-
ing the said third conductor with one of the
line conductors and the other line conductor
to the other terminal of said source of cur-
rent to encrgize said electro-magnets, as set

forth.

16. In a party line telephone system, the
combination with'the two conductors of the
line cireuit; of controlling magnets bridged.

‘across the line-at each station; a source of

current at the central office; a third condue-
tor connected with one terminal of said
source ; and means for.connecting one of the

two conductors of the Tine circuit with said

third conductor and the other conductor of
the line circuit with the other terminal of the

sald source to energize thé several clectro-

magnets, substantially -as deseribed.’
17." In a party line telephone system, ‘the
combination with the two conductors of the

line circuit: of an electro-magnet’ bridged

across between the two conductors at each
station; . controlling ' devices operated by
current flowing throtigh: said electro - mag-
nets; a source of current located -at central

office and having one of its terminals nor-
mally connected with one ot the line con-
ductors and its other terninal grounded;

and means for grounding the other line con-

- duetor to close a circuit through the several

electro-magnets, as set forth.
18. In a party line telephone system, the

combination with the two line conductors;.

of an electro-magnet for controlling purposes’
bridged across the line at each station; a
source of current located at the central office;
a third conductor such as a ground leading to

the several stations from one terminal of the

said source of current, the other terminal
being normally connected with one of the
line conductors; means located at each sta-
tion for momentarily connecting the other
line conductor with the other terminal of
said source of current to close a circuit
through the several electro-magnets; and a

signaling device at central office, having a

controlling electro-magnet located in the cir-

70
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means for operating said controllers by cur- | cuit thus momentarily-'clo?sed, as set forth. 130
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19. In a party line telephone system the

combination with the two line conductors;
of an electro-magnet for controlling purposee
‘bridged across the line at each stetlen 9,

source of current located at the central ofﬁee
a third conductor such as a eround leading £o
the several stations from one terminal of the
satd source of current, the other terminal
being normally connected with one of the
line eonduetore means located at each sta-
tion for momenterﬂv connecting the other
line condugtor with the other terminal of
said source of current to close g elremt
through the several electro-magnets; a sig-
ne,lmﬂ* device at central office’ ha,vmg 8 COn-
trelhnﬂ' electro-magnet located in the circuit
thus momentarﬂy elosed and means operated
bv said signaling device for breaking the said
circuit, as set forth.

20, In a party line telephone system, the
combination with the eentrolhno' dewee at

- each mstrument and means for restoring

25

30

85

40

sald controlling device to normal 1n response
to an impulse of current in a given direction;
of a clearing-out signal for each line; a cir-

eyt eontrollmg said clearing-out swnal

means under control of the subscriber for
closing the sald circuit momentarily to actu-

ate the clearing-out signal; and a circuit con-

trolled by both cleermg out signals of two

'eonnected lines, the closure ef said clrcuit
causing current to flow through the several |
controlling magnets in a direction to restore

the eontrellmw devices, as set forth.

21. In g pe.,rty hne telephone system, a
controlling device at each station; a source
of current at central office for opemtmg the

~controlling device; a set of connecting cords
" at central office each provided with a circuit |

closer or table key; multiple circuits includ-
ing the source of current and the controlling

devices, each -of said circuits being controlled |

" wd A e b - s e e s—|l

clearing out
means leeeted &t centl al office for said con-

885,270

by one of the circuit closers aforesaid; and a

single circuit closer common to all of said -

muTtlple circults.
22. In a party line telephone system, a

'centroller at.each station; a calling qwnal at
central office; means for actuating {he eeverftl-
controllers and said calling sagnal by an 1m-

pulse of-current in one dn'ectlon and means
for restoring to normal said controllers and
sald calling 51ﬂnal by an impulse of current in
the ﬁppemte direction.

23. In a party line telephene system, a
controller at each station; a calling swnal at

entral office: common means for aetuatmw
the several controllers and said calling emnal
a clearing out signal at central office; means
located at each station for operating the
signal; and common restoring

trollers and said calling swnal

45

D0
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24, In a party line telephone system, a

controlling device bridged across the line at

each stqtlon means for epera,tme sald con- ¢

trolling device by current flowing in one di-

reetmn and for restoring said contr olling de-
| vice.by current ﬂowmg in the opposite direc-

tion; a-source of current at the central office;
means located at the central office for COH-—
necting either line conductor with either ter-
minal of the source of current; a third con-

duector connected w1th one termmal of said

source of current; and means located at-each
station for eonneetmﬂ' one side of the line
with said third eonduetor | |

In testimony whereof, we have swned our
names to this speuﬁeetmn n the presence ef

twe subscribing witnesses.
 FRANK E. MAYBERRE

NEWMAN H. HOLLAND
Wltnesses
Nancy P. Forp,
- HeNgrY J. LIVERMORF
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