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.TO all whom it ma Y. CONCEr:
‘Beitknownthat I, FREDERICK G SARGENT

ford, in the county of Middlesex and Com mon-
“ealth of Massachusetts, have invented cer-
tain new and useful Improvements in Electric
Signaling Apparatus, of w h]Gh the follow mg_
is a specification.
. .Myinvention relates to elect1 iC. SIgnalmg &p
10 paratus, and 1S more especially adapted. for
- use in telephonie cireuits, to enable the cen-
- tral office to signal any one of a number of
sub-stations on a eircuit without at the same
time calling any other sub-station on the same

CJII |

rz cireuit; and it consists in the devices-and com-

bm&tlon& hereinafter deseribed and eclaimed.
In the accompanying drawings, on two
sheets Figure 1 is a diagrammatic represen-

| t‘lthIl of a telephonic circuit showing the es-
20 sentially-novel features of my invention at a
central station and at three sub-stations, ex-
cept that no means of calling the central ofﬁce

- froni a sub-station are qhown the central-sta-

~ tion switch-board and caller bemﬁ'adapted for

2 5 use with ten statlons, the cateh:leverand some

~of the connecting-wires being shown in dotted
lines; Fig. 2, a front elevation of clock-work,
such as may be used to rotate the disk of any

“instrument in the circuit,and its case; Fig.3,

30 a central vertical section of the same . with an
~  electro-magnet at the top of the case; Fig. 4,
an -enlarged elevation of sub-station 1, the
hand telephone or receiver .being. removed
from its hook and the. disk being .thereby

25 locked, said sub-station 1 being connected by

wire {0 the central- office caller of which Fig.
5 18 a front elevation.
switech-board and connections used with a
closed cirenit; Fig. 7, an enlarged central sec-

40 tion of a pOI‘IJlO[l of the same, showing the

switch-lever in side elevation; F]n‘ 7%, an en-
~ larged view of the handle pwoted on said
switch-lever. Fig. 3 shows the parts repre-
sented in Fig. 4 in front elevation, together

45 with the local battely and means. of callmg the

central office. . -
- A in Fig. 118 a- sw1tch bmrd of 1nsulatmn'

. material, preferably. circular, to the center of |

- which.is. pwoted the switch S The switch-.

50 board is provided with metallic contact-spots

(O O S 07 _C“ Cf Q7" CEC°CY, equal in number

a citizen of the United States, residing at W'est -

Fig. 6 is a plan of the

| to the numbel of sub statlons Wthh the smtch

‘board and caller K are eapable of acecommo-
dating,and provided,also,with a ground-strip,
g; grounded at~G’.
&e., are connected by wires { , &e.. to the
bmdmg screws D! D? &e., of the. caller, as
described below. The pivot of the switch is.
connected to the binding-screw D’ There is

a.metallic strip, b, made in. the form of the 6(5
arc of a circle, connected to the battery B, as
‘shown, the battery being groundedat G. The

battery-strip b is concentric with the switch-
board A, and is of 'such a length and so dis-

'The contact- spots C" C', 55-,

posed that the switch S, ' when in contact with 65 .-

any of the contact SpOtS C C, &c., is also in

contact with said battery- strlpb and when m o :

contact with the ground-strip gs i8 01113 of con
tact with said battery-strip.

The caller K at the central office conmsts of 70 .

a metallic case, k, upon which is supported an
electro-magnet, M the coils of which are con-
nected at one end to said case k, and at the
other end to.the line out, the ar mature O of

said m&gnet being secured to a lever, P, piv- 75 o

~oted at p°.
vided at each end “with a catch, p’ -p°, each

(See Fig. 5.) Thelever P 15 pro-

catch having an inclined outer fd.ce and the

front cateh, o/, or cateh 1mmed1ate]y below the

armature, hwmg a straight inner or rear face. 80 o

- 'Within the case k is' a meta,lllc clock-work,
W, of any suitable well-known constructwn
(see Figs. 2 and 3,) driven by a mainspring,
w, or by a welght 1f prefelred and adapted

to revolvethespindle w once in lla,lf a minute. 8 5_:_ :

Upon the spindle w' is secured centrally the -

metallic disk N, which is provided Wlth as

many V- Shaped projections or teeth, n' n* »’
nt, &c., as there are binding-screws D° D’ &e.,

on said caller, and with another tooth, #’ Whlch 90 o

is in shape llke the rear half of one of the other

teeth—that is, having a straight front side—
the inclination of the “sides of the teeth corre-
| sponding with.the 11:10111:1&131011 of the inclined
surfaces of the catches p’ p% toallow the catches 95
to slide over them when the armature O is -

not held ag&msb the electro-magnet M.  The
teeth »° #', &c., are ar ranged at equal distances
around the disk N. When the circuit is.not

in use, the front catch, p’, engages the tooth 7°, :;cd__ 5

as shown in Fig.
a length that when the elecblo nmgnet M at-

1, a,nd the lever P is of such =
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tracts the armature O, disengaging the front |

catch, p’, and then releases the armature, the
lever P will vibrate on its pivot »® as it is
struck by the teeth in succession—that is, the
front cateh being struck by the front side of
one tooth will be raised, throwing down the
rear catch, and then the rear catch will be
struck by the front side of the next tooth but

one, throwing down the front catch, and so

on, until the tooth »n® again strikes the front
cateh, and the disk N is prevented from fur-
ther rotation. o | -
The binding-serews D° ), &c., are support-
ed upon an are-shaped strip, T, of insulating
matcrial, and are each in electrical connection

with a separate very flexible metallic spring,

-PYEPIFIPTI T IPIPIY each spring stand-

20

-ing radially to the disk N and directly over a

whole tooth when the disk is not in use, ex-
cept that the spring 1° connected by wire to

the pivot of the switch, is a little shorter than
the others, and when the line is not in use is

- bent slightly by a metallic pin, H, inserted in

25

the metallicdisk N, in the radius which passes

through the tooth nearest said spring I°, at
which time, evidently, the ground-plate G’ is
In electrical connection with the line through
lhe ground -strip g, switch S, wire 0, spring

- 1% pin H, disk N, clock-work W, case %, and
30

electro-magnet M. The springs I, &e., are so

flexible that they oppose no substantial resist-

ance to the revolution of the disk N. |
At each sub-station there is a case, electro-

-magnet, armature, -catch -lever, clock - work,

35

and disk provided with teeth, and a pin, pre-

cisely like the parts of the same name at the

- central office, except that the position of said

4o -
“station.

45

_50

line 18 not in use.
~central office to the electro-magnet M, thence to

Ppin H on the disk N with reference to the

tooth »° is different from that of the central
office, and different from that of any other sub-

At each sub-station there is a single bind-
ing-screw, D, insulated from the case, and a
single spring, I, shaped and supported like
the springs I’ I’, &c., which spring I, for con-
venience, should always be placed at the same
part of the instrument, say at the left, and
ninety degrees from the top of the case, as

~shown in Figs. 1 and 4. The free end of the

spring I is always in contact with the metallic
post J 1n the face of the instrument when the

The line runs from the

- the post J, which is connected by wire to the

-pivot y of the forked switch Y, the latter be-

- 1ng of well-known construction. o
- T'his switch Y is held in spite of the spring

60

y against the contact-point z by the weight
of the hand-telephone X or receiver hanging
thereon when not in use.” The contact:-point

-z at each station isconnected throughthe mag-

neto-bell Z or other signal to the screw-cup

- D. The receiver X is electrically connected

" by wire .to the contact-pointx and to the bind-

ing-screw D), as shown, so that removing said

~receiver from the fork Y puts it in cirenit, it

‘being thrown up by the spring y,and hanging

1t in the fork puts it out of eircuit in the usual
manner. |

From the binding-screw D, at each sub-sta-
tlon, except the one farthest from the central
office, the line runs to the eoil of the electro-
magnet of the sub-station next farthest from
the central. office, and from said coil to the
post J,and so on,as above described, the bind-
ing-screw D at thelaststation being connected
to the ground at G2

Behind the disk N, concentric with it, and
secured to the same shaft, there is at each sub-

station another disk, N’, slightly larger than.
sald disk N. The disk N’ is provided with a

pin, N? which projects from its face at right
angles to the same, but is not long enough to
strike the spring. The pin N* on the larger
disk is at sucha distance from the pin H on the
smallerdisk that whentheformerpin, N? strikes
the stop N° the latter pin, H, will be pressing
against the spring I and holding it out of con-
tact with the post J. The stop N*®is a lever

instrument at N¥ its free end being thrown

upward by the spring N°% and said lever be-

ing connected by a link, N° to the forked
switeh or telephone-hook Y, so that when the

‘receiver 1s in the fork the stop N*® does not in-
-tertere with the rotation of the disks, but

when the receiver is removed from the fork,

and thereby put into circuit, the stop will be

raised by the springs (either one of which may
be made strong enough for that purpose) and
will stop the rotation of the disks when the
stop-pin strikes the stops, the act of remov-

70

75

L0 -

~pivoted to a stationary part of the case of the go

95

[OO

ing the telephone from the fork also breaking |

the current momentarily and allowing the
disks to start again. Suppose, now, that it
18 desired to call snb-station 1 from the cen-
tral otfice.- The receivers being all hung up,
the switch S is turned over contact C’ on the
key-board, touching the battery-strip b, and a
current from thebatteryissent toline through
battery:strip b, switeh-lever S, wire I°, spring
I’, central-office clock-work W, and magnet
M, and through all the magnets and springs
at the sub-stations to gronnd G? at the last
station. The current will raise the armatures
and front ends of the catch-levers P and start
the clock-work at each station, and the clock-
movements will cause the disks N at each sta-

tion to rotatein substantially equal times with

each other and with the central-office disk,
until stopped by the half-tooth coming in
contact with the front ecatch of the catch-
lever, or by removing the hand-telephone

-from 1ts fork, both as above described. The
rotation of the disk at the central office

will carry the pin H beyond the spring I°
and break the circuit, but the circuit will

be closed immediately by said pin H strik-

ing against the spring I', (which is connected,

as above described, by wire I’ to the contact-
point U, ) the pin at station 1 at the same time -
.touching the spring I, and immediately push-

105

I10O

[15'

120

130
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. qerlbed,) and the bell at the statlen called will
ring until the cireuit is broken.

IS

20

25
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ing said spring away from the post J and |
sending the current through the signal-box,

(thereby ringing the bells Z,) and thencetoline
through the other stations as before, the pin
H bemg in contact with its spring at only one
station at a time. If the hand- telephone be
not now removed from its fork, the pin H at
No. 1 sub-station will stop en*amst its spring,
each disk N _bemg held from rotation by the
rear catch pressing against a tooth of the disk,

(the armature at eeeh station being attmeted.

by the closing of the circuit, as above de-

It will be
seen that although in every revolution of the

~disk at any station the spring I will be once
“bent away from its contact-post J, there will
be no current sent through the Slgﬂdl of such
‘sub-station unless the swueh lever at the cen- |

tral station is on such a contact-point that the

pin H ¢loses the eirecuit through the spring
of the caller connected tosaid point at the same -

time that the pin H at said sub station bends

- its spring I away from the contact-post J ab

that station. Thus in signaling sub-station 1
there is no current through the. caller at the
time the pin H in station 2 presses the spring

"1 away from the post J, because the pin of the

30
- switch lies.

caller has then passed that spring which 1s

connected to the contact-point on which the
In the same way, 1n calling sub-
station 2, the switch would be on contact-point

(% and when the pin In . either sub- station 1
or 3 presses the spring away from the contact-

39

40

45

50

53

post the pin of the caller 1s pressing against
the spring I’ or the spring I’, neither of which
last-named springs .would, in the case sup-
posed, be connected to the bettery by the

switch .

When any sub Statlen is called the lessee
“thereof should take down the receiver while
~his ‘bell rings.
sub-station and the disks at all the other sub-
stations will be started bythe breaking of the
cirenit when the fork rises off  from the lower
contact, Z. The disk of his sub-station will be

It he does so, the disk at his

utepped by the lever N® rising in front of the
stop - pin N?, as above described, while the

disks at the other sub-stations will be stopped

by the closing of the circuit and the attrac-

tion of the armature when the fork. rises

against the upper contact, X, and will be held
nom rotation until the cir cuitis broken, when
they will return to the unison-point. The
switch S at the central office may then be
placed on another contact-point, and another

sub-station on the same circuit be. thereby

60

called and placed 1n eemmumeatlen W]th the

one first called. _
The above deseription apphes to the use of

the devices therein pamed with an open ecir-

cuit. The same devices may, however, be
used with a closed circuit, (see Figs. 6 and 7 )
and no change be made in the caller at the

“sub stations; but it will be necessary to con-
nect the pwet of the switch S with the battery,

T° with this are or circle.
connections are the same as before described.
The switch S being thus arranged and wired,

ted and. provided with -ears. . s,
which is pivoted the handle s% to which is
secured beneath the switch a metallic strip,

instead of with the strip or arc b, and to keep
the switch at all times in contact with thestrip, .
which may therefore for convenience merely’_
‘be a complete circle, 6% instead of anare. It

will be necessary to eenneet thestarting-sp ring

the electro-magnets will hold up their arma-
tures and the disks will be ‘prevented from

turning by the rear catch pressing against a

tooth of the disk until such time as the cir-
cuit is broken by lifting the switch-lever S
out of contact with the circle.
. accomplished by having the contaet -points C - -
sproject to such a distance from the switch-

‘board that the switch-lever cannot touch the
circle, but will be lifted above it when its.
pomt rests upon any one.of the contact-
‘points; but I prefer to use a.switch-lever, S,
of the kind shown in Fig. 7, which is like the |
.one shown in Fig. 1, exeept that it.1s offset
‘upward at s between 'the pivot and the circle,
the parts of the lever on each side of the
offset being parallel to the face of the switch- °

- This may be

board A. . About half-way between the offset

and the pemt of the switch the switch is slot-

s’, the outer end of which, by moving the

upper end of the handle away from the center
may . be brought. near

of the switeh - board,

enough to the switeh-board to be in contaet

with 'L

with the cirele . On the other hend ‘15 18

apparent that when the handle s* is tlpped -
toward the center of the switch - bea,rd the -

The other- spring- .

"between

contact-point, the inner end of'said ~
strip s being thereby raised out of contact ..

inner-end of the strip §* will'be in contact
with the circle and the outer end thereof will

be raised too high.to touch a eenfaet-poiﬁ-tjf_.;j_;;'---'

In -either
case the strip is always in eentqet with:the rro
- Whichever of the switches last - -

over which it may be extended.

switch.

named are used the switchis normally in con-

tact with the ecircle and ‘the circuit is closed.

In order to call any sub-station—say sub-
station 3 — the switch ‘in Figs. 6 and 7 is -

swung over the proper contaet - point and

contact with the contact-point, which evidently

breaks the circuit and releases the armature.

This allows the disks to revolve and. the'_
catch-lever to rock back and forth uponits

pivot until the pin in the caller, reaching the

_thrown out of contact with the circle and into =~
12¢

third spring, I°, from the eteltmg spring,

closes the cnemt at which time the pin Hat

sub-station three will touch its spring, and,

current to pass through the signal, as before;

but when the circuit is' closed by the pm_

armatures will be. attracted and the rear

"H of the caller touching ‘the spring: I* the

and the mgnal at.sub- stet1en 3 may be runn" |

I 3'07: |
-catches will hold the disks, as above stated, >

8

95

pushlnmp it away from. the post, will cause the‘- S




- as long as the 0pelhat0r at the central office |
. desues unless the receiver be taken fr om ifs
. fork, ‘ﬁthh switches out the signal,

- 1ea.dy described. When the oper a.ml at the

10

- cateh engages with the h‘ﬂff@(}bh, as above

as al-

central office, after caliing sub-station 3, de-

sires to bung the. 1nstr mneuts at the sub-
stations to the unison - point, he moves the

switch oif from the point C¥ but not into con-
tact with the circle b, “heleupon the cirecuit
‘being broken, the dlSLS rotate, rocking the

catch-levers untll at each btatmu the front

desc;_ibed, and the strip s’ by moving the

“handle §*; may be brought m contact with the
circle, closmn the cuemt lifting the arma-
- tuare, and thlowmn the rear caJtch down in
front of the Second tooth lmek of the ha,lf

. ‘tooth.

20

The arrangement-shown in

";;Fw 8 may be used to call the central office

25

- disk N at each sub-station is provided with
~another pin, ', set nearer the center of the |
- disk than the pin H, so as not to comein con- |-
~tact with the spring I and projecting farther

N _3.0_ from the disk than the pin H, to admit of the

on an open. cireunit when and only when the'|

disk N 1s 1n its normal position of-rest. The

- spring-switch T being set far Gll{)ﬂﬂ‘h from the

,touchlnw

disk: to allow the pin H to pass- 113 without
The outer end of the spring-switeh |

T is conuected to the line, and said spring T

‘normally rests against the pin H', and is there-
by held ount of contfwt with the post J’ in the

- line.

40

45

Below the spring-switeh T is alocal batter YV,
B’y normally short-circuited by the switeh T,
whlch 1s pivoted at ¢ in the line, and pressed

~up by the spring ¢ against a contfwt t°, in the

line.” When the disk is in its normal POsi-
tion—that is, not in use—it will be seen that

if the local ba,ttely B’ be thrown into line, by
“depressing the switch T a current therefrom

will operate the customary signal in the cen-

“tral office, and also set all the disks in the
-elrcult in rotation, as above described.
- rotation of the disks will cause the

The

pass the switch T, which will then fall upon

the post J” and short-cireuit the local battery

B’ out of the line. This will take place at
each sub-station, so that no other sub-station

“can break in and interrupt the station call-

55
| mwht be substituted for the local b'u;tery
af thls oenerator be provided with the custom-

ing. Of course a hand magneto - generator

and

ary automatic switch the switeh . T may be

60

- tion, as above described,

65

omitted.
The devices shownin FFig. 8 mw' beused on

- a closed circuit by omltmnﬁ the local batter Y,

in which case depressing the switch T will
break the circuit and set the disks in rota-
and will also oper-
ate fmy suitable well- knon n signal in the cen-
-tral oiﬁoe placed in the line 2, which connects

The handle & ln%y be held in eli;hel of lts:
pomtmns bythespring-cateh ' pressing against:

- one side or the other of the pin &, pr Q]@thnﬂ: .
from the handle,

tions may be transmitted,

pin H' to

326,158

the circle b and the spring I°.  In this case,

also, breaking the circuit at the central office
or at a sub-station will allow every disk, in-
“cluding the one at the central office, to make
a.single revolution,
broken will not be closed again until the pin-

because the c¢ircuit : so

H of the caller comes in contact 'with the

spring I°

The si ignal system above described Wll] work

with a smaller expenditure of electrical force

75

than any other known to me, and may be op-

-erated by an electrical generator of any kind.
The derangement of the apparatusin any sta-
tion aj feebs that station only, and if the clock

is not, wound up ab any station that station

| only is useless for the time being; butthis de-
‘rangement will not pmvent communication
| ':between the eentral of
either &ide of the sub- station Whele the de
‘rangement occurs.

Another advantage of this system 1S the se-
crecy with which conﬁdenbml communica-

station, except- the one pro pelly in connection

with the central office, being &hmb cuculted '

out of the line.
I claim as my invention—

1. The combination of the dlSk prowded |

with teeth having inclined faces and with a

“half-tooth or a .t'ci(?)th having a straight front-
face and an inclined rear face, a lever pivoted
near its middle and provided at each end with

Hee and sub-stations on

every other sub- '

.

90

95:'_'

o cateh, the rear one of said catehes having -

inclined front and rear faces, and the other
i one of said catches having an inclined front
face and a straight rear face, the inclination

of said teeth and catches being such as to allow
said teeth to slide by said eatches and torock
sald lever on its pivot when said disk is ro-

tated, clock-work to rotate said disk, an elec-

tro- nnﬁnet and 1ts armature Secured to said
lever above the front catch thereof, whereby
sald disk will be stopped at the end of a com-
plete rotation by said front catch engaging

said, half-tooth and will be stopped whenevel |

said armature is attracted by said magnet by
said rear catch being held against the front

face of one of said teeth as and for the pur-
'pose specified.

| The combination of the central-office
Switch board, provided with metallic contact-
spots, one of which is grounded, and with a

metallic contact strip, a battery in electrical
connection with the ground and with said

ICO

05

ITO

115

120

strip, a switch-lever adapted to be brought

into simultaneous contact with said strip

~and with any oneof said contact-spots, except

the one which is grounded, the central-office
caller consisting of & memlllc disk provided
with teeth hfwmﬂ Inclined faces, and with a

tooth having a Stlalﬂht front face and an in-
¢lined rear mce,zmd with ametallic pin, clock-

work to rotate said disk, a series of metallm
contact-springs equal i in number to said con-

tact-spots and arranged and adapted success-

1vely to be struck and pushed qsuile by said

125
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~ pin when sa,ld disk is rotated, each of seld l of sald disk to open said shunt another disk

~ electrical connection with said disk, a pivoted

IO

IS

- specified.
20.

25

disk isrotated, and the armature of said elec-

_pronded with a pin, a
said disk, a shunt for a signal and a receiv-
ing telephone, a spring-switch normally clos- |

springs being 1n electrical connection with
one of said contact-spots, an electro-magnet in l
lever provided at each end with a eatch the |
rear one of said catches having inclined front
and rear faces, the front catch having an in-
clined front face and a straight rear face, the
inclination of said teeth and catches allowmg |
said teeth to slide by said catches when said

tro-magnet secured to said lever above said
front catch, whereby, when said switch-lever
18 in contact with said strip and any one of
said contact- spots, said disk will be caused to
rotate until said pin comes in contact with that
one of said springs which is electrically con-
nected with such spot, as a,nd for the pmpese

3. The eombmatlon. w1th a ma,m -line ecir-
cuit, of an arbor a disk secured. thereto and
a clock-work to wtate

ing said shunt and adapted to be struck and

pushed aside by said pln once in each rotation |

secured to said arbor and p10v1ded with a
stop-pin, a stop-lever, a pivoted ‘telephone- o
supporting switch connected tosaid stop-lever 3o
and adapted, when raised, to throw the free -
end of said lever in front of said stop-pin,
and thereby to arrest the rotation of said disk
when said shunt is open, as and for the pur-
pose specified. 35

4. The combmabmn with a main lme 0f 2
disk provided with a pm ‘and eloek-work to
rotate said disk when the line is used, a local
battery in a shunt-cireuit, a switch normelly o
closing said shunt, but &dapted to be moved 40
by hand to open said shunt, another switch
adapted to close a shunt ar ound said battery
and first-named swiseh; but normally held open
by said pin pressing agalnst it when said disk -
is at rest and the line is not in use, whereby 45 o
said local battery is always out of circuit when
the line is in use, as and for the purpese spec-

-' 'lﬁed

FREDERIOK G. SARGENT.
Witnesses: | | . |

ATBERT M. MOORE,
H. R. WHITE.
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