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To all whom it may concerm:

Be it known that we, SAMUEL J. BURRELL
and WILLIAM H. MARKLAND, citizens of the
‘United States, residing at Brooklyn, in the

¢ county of Kings and State of New York,.

have invented certain new and useful Tm-
‘provements in Flectrical Signaling Devices,
of which the following is a specification, ref-
erence being had to the drawings accompany-
ing and formm a part of the same.

This 111\76131‘,1011 belongs to that class of elec-
trical devices pnmarlly designed and used
for establishing by the mampul&tmn or op-
eration of smtable mechanism at one station
electrical communication between such sta-
tion and any other along the line of a given
cirecuit upon which both are located. Such
apparatus is frequently used in telephone
systems where a number of subscribers are
connected with the same line to call up one
subscriber without ringing the bells of the
‘others on that line. It may also be used in

signaling systems in connection with railroad
buruness, as for the dispatching of trains or
the giving of other orders, and in general to

call up any one of a number of stations on a
oiven line without disturbing or operfxtmﬁ
the instruments at any of the others.

Devices of various kinds for accomplish-
ing this resultare known and have been used
in various ways; but our object has been to
- produce a inore simple, effective, and eco-
nomical apparatus,and thiswe have sueceed
ed 1n doing.

- The follow'mf‘- is a general d'eSCl"lptiOJl_Of
the invention or the apparatus in which it is
comprised, the features of novelty of which
will be more specifically indicated by the
claims. Ata centralorgivenstation ona sig-
naling circuit or line 1s a main battery and a
transmitting-key or a number of automatic
~transmitters, each adapted to produce a given
number of makes and breaks of unequal
length. 'I'he usualreceiving-instruments, re-
lays, bells, and the like though used need no
specific deseription or illustration. At each
of agivennumber of stations along such line
1S a plate or bar provided with notches of
different character to correspond with the
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| to the first.
Irigs. 4 and 5 areviews of details of the mech-

mitters at the main station. This plate is ca-
pable of being moved past a

sredetermined rate, and at
vibrating armature which is moved in re-
Sponse £0 whichever transmitter may be op-

erating, like the lever of a sounder making
dots mld dashes,

The essential conditions of operation are

tlmt the first impulse of current of a serieg
comprising & call sent over the line will start
in motion all the notched plates, and that
such 1mpulses follow one another at certain

definiteintervalsof time corresponding to the

rate of movement of said plates. The plates
are differently notched or formed in anequiv-

alent manner, so that unless the exact signal.

be transmitted for which a given plate is de-

igned the vibrating m*m&ture instead of en-
counte ring the plate or some projection there-
onwill pass through a notch therein and close
a loeal circuit th&t 1nstantly throws the plate
back toits original position. Only that plate,

therefore, will complete its movement which
corresponds to the signal or call sent, and

this complete movemont ig utilized to smmd

an alarm, send a return-signal, or to effect
any other desired result, as hereinafter ex-

plained.

In the drawings hereto .:mnexed IFigure 1

18 a side elevation of the local 1nnalmﬂ' ap-
paratus embodying our invention. Fig. 2 is
a similarview from a direction at right allfrles

IFig. 31s aplan view of the same.

anism. Fig 6 is a diagram of circuits with
the appamtus connected therewith.

given point at a
%(wh pomt 1S a
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Inasmuch as the construction of the appa-

ratus at the stations differsonly in respeet to
the particular form of the parts designed to

send and receive signals, aecerdmn to the
| special signal to be Senb or received, we have

Shown zmd shall describe but one of the same
in 1llustration of our invention.

The specific arrangement and manner ot
associating the. Opemtwe parts of the appa-
ratus are 1.:11*0 gely immaterial, and that shown

1s selected 111::111:113? for convenience of illustra-

tion.

A is an electro-magnet in the main cireuit,
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contact-surfaces of one of the automatw traus- | over Whlc‘l signals are to be sent, or pvefer 100




10

15

20

fixed arm or standard E”/,
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ably, as shown in Ifig.
controlled by a relay I3 in the main cireuit
and normally closed. One leg or pole of this
magnet is or may be without a coil, and to it
is hmn'ed an armature A’, provided with a
non - magnetic extension A”, extending up
through a slot in the baseB’. The armature
18 1'et1*aeted from the wound pole by means of
an adjustable spring B/, --

In suitable supports C on the base B’ is
mounted a horizontal shaft C’, uponwhich is
fixed, so as to turn in the path of the arma-
ture-extension A", a segmental disk or curved
plate or bar C’. A pinion D fixed to this
shaft is in gear with a curved rack or segmen-

tal gear D’ carried at the end of a 1*10*1-:1 lever
D', pwoted at itsopposite end to a standard
E on the base B’. Said lever is acted upon
by a spring-—as; for example, a coiled adjust-
able spring K’ connected therewith and to a

or raise sald lever, and throuﬂll the instru-
mentality of the rack and pinion to turn the
shaft C’ and the plate C”” in the du"ectton
which restores it to normal position after a
partial or complete movement thereof accom-
panying the action of the signaling mechan-
ism. 1
I is a second electro-magnet, the coil of
which is in a local circuit. This magnet is
preferably constructed like the other, and an
armature-lever I/ is pivoted to the extremity
of the nnwound pole or leg and extends over
the end of that containing the coil. 1t 1s de-
sirable that this armature should have a com-
paratively wide range of movement without
very marked vari Etthl’l of power, for which

purpose many forms may be adopted. Inthe

present instance the pole of the stationary
core is conoidal and extends up into a recess
or perforation in thearmature-bar. By means
of a link or other flexible connection K’ this
armatureé is connected with the lever or bar
D’’, so that if the circuit of magnet F be closed
it will operate to draw down the lever D’ and
to turn the shaft C’ and the plate C’/, carried

“thereby, through an angle determined by the
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extentof m ovementor play of the armature F”.

Loose on the shaft C’ is a gear-wheel I en-
gaging with a pinion I’ on a short shaft car-
rying an escapement-wheel I'’, with which
engages an ordinary pendulum-escapement
J. Conneetlon hetween the wheel I and the
shaft C’ is maintained by an arm J’, secured
to the shaft C’ and carrying a hinged pawl c,
that engages either with the w heel I or with
a second “wheel J” secured to the former.
Thus while the movementof the armature I

toward the magnet K 1s imparted to the plate

6o

C’’, and such movementis retarded while the
magnet K is energized, the instant said mag-
net is demagnetized the armature rises freely
under the action of the spring and the plate
C’’ 1s carried rapidly back to its normal po-
sition. The movements of the plate, however,
under the impelling power of the magnet If
on the one hand and the spring E’ on the

which tends to lift |

445,538 '

0, in a 10031 circuit | other, arc controlled by the action of the ar-

mature-extension A’/ and the devices assoei-

ated therewith.
G is a lever pivoted to&%mtlonmy support

armature-extension A’ by meansof alink G’.
The upper and longer arm of this lever car-
ries a thin blade G’/, that is designed to be

thrown forward by the movement of the le-

ver through the notchesor cut-away portions
of the plate C’’. The edge of the plate C’ is
serrated, as shown, or provided with projec-
tions and notches of any kind that answer
the same purpose. Some of the notches are

“deeper than others, so that should the arma-

ture A’ be drawn forward at a time when a
deep notch is presented to it a pin ¢ on said
armature-extension will pass through said
notch, permitting the extension A’’ to strike
an 1115111@1;111{* sliding pm IT, that separates

7°

. back of the plate C’’, and is connected to the
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two 0011ta,ct—-pomtq b U in the local circuit I1”

of magnet I and demagnetizes said magnet.

On the contrary, if an impulse of current at-

tracts the armature A’ at the moment of pre-

sentation of a shallow noteh the pin ¢ strikes

the edge of the plate without passing through
the notch, while a part of the extension A’
enters the notch and arrests the movement of
the plate until the next-impulse is sent.

The signals may be sent by hand by means

Q0

of an ordinary Morse key; but we prefer, in

order to secure greater mechanical accuracy,
to employ some form of automatic transmit-

ter, such as an ordinary distriet-telegraph

instrument, and to have at the main station
one of such 1instruments for each sub-station
orsubscriber. The transmitting-disks of these
instruments are differently notched or spaced
to send a certain number of long and short,
impulses in different order of succession, and
the swinging plates at the several way-sta-
tions are contormed accordingly.

One of the automatic transmitters is rep-
resented at IC in Fig. 6; butas itis an instru-
ment familiar to those skilled in the art it
needs no spectfic description.

l.et 1t be assumed that the station atwhich.

is located the apparatus shown in Fig. 1 is to
be called and that the appropriate c all con-
sists of three dots, dash, two dots, three dashes,

dot, dash, two dots a dot bemn* a short and a

dash a 1011;3; impulse of current. The auto-
matic transmitter or call-box in which the
signal-disk has been cut to send the above
call is started in operation.

The local instrument is in the condition
shown 1n K1g. 1, with the circuit of magnet A
closed. . "T'he first short impulse through the
relay I interrupts the ecircuit of magnet A
and the armature A’ is retracted. The exten-

sion A’ is thereby withdrawn in one direc-

1.00
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tion from engagement with the plate C’/, and

the blade G” . by the movement of the lever

(x, is withdra Wn in the other direction. 'The
purpose of the blade G’ isto arrest the move-
ment of the plate C’” and not permit it to
start until the armature A’ is fully retracted,
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- a sliding lug I

45

5O

6o

{ransmitter is a long one.
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and also to enter the next noteh upon the
first movement of the armature forward to
insure the proper action. By this withdrawal
of the engaging parts the plate C’’ is permit-
ted to move; but the breaking of the main

current at the end of the dot causes the ar-

mature to come forward into engagement
with the next noteh in the plate before the
movement of the plate has proceeded too far.
In the same way the next two short impulses
of current over the line bring the extension
A’ in engagement with the noteh 4. The
next unpulse of currentsent by the antomatic
IHence the notch
5, which is a deep one, is carried back of the
extension A, and when the impulse termi-
nates the said extension engages with the
shallow notch 6. In this way the segmental

plate or disk is permitted to complete its

movement, the notches therein being so dis-
posed that the extension f&’ " 18 arrested each
to the ]ﬂst nnpulsej ﬂt Wthh time a deep
noteh, as 7,1s presented. "T'hrough this noteh
the pin ¢ passes, and the extension A’’, press-
ing upon thesliding pin H, breaks the circuit

of unﬂnet I whel‘eupon the plate C’’ is im-

medmtely thrown back to its starting position.
The armature B’ and plate C’/ howevw have
completed their normal movementsj and this
is taken advantage of in the following way:
L is an auntomatic transmitter, the disk I.” of
which when turned repeats to the main office
the signal orcall of the way-station at which
it is located. It is turned by the unwinding
of a spring L./, secured to a spindle M, pro-
vided with a handle, and its movement is re-
tarded and controlled by an. eseapement M"
having an extended arm M.

A bcw N is secured to the armature I, and
is moved vertically thereby. On this bar is
’, held down against a stop N’/
by a spiral spring P. This spring also im-
parts to the lug a tendency to swing around
away from the arm M’’; but a notch is cut in
this arm and when the instrument is set for
use the lug N’ is turned and caused to engage
with this notch. This is the normal condi-
tion of these parts; but as soon as the arma-

turehas completed its fullrange of movement |

the lug N’, being pushed down below the arm
M’/, disengages the latter and permits the lo-

cal transmitter L to operate and repeat to the

main station the call which has just brought
it into operation. Thus the operator at the

main station will know that he has c.:l,lled up

the proper way-station.

Attached to the spindle Mis a contact -arm

P’, and when the transmitter has completed
its signal this arm comes into contact with a
stop P/, and thereby completesa local circuit
O and rings a bell O” until the operator
again winds up the instrument and resets the

luﬂ* N7 i11 enﬂ*aﬂement with the notched bar

ﬁ, H’
ILwing now described the operation of the

]

“automatie transmitter.

these instruments is the followmﬂ*

sent, 1t remains to show what takes place

when the signal of any other station is sent
over theline. Iforthis purpose it is only nec-
essary to select any given call beginning with
tour dots. It is clem that the ﬁrst three dots

will permit the plate C’ to move forward

three steps; but the fourth dot will eause the
pin @ to pass through the deep notch 5 to

break the cireuit of mannet F and return the
Thus unless

plate C’” to its normal p081t10n,
the right signal is passing over the line the
plate ¢’ will be thrown back two or more times
ELI]d does not complete its movement.

t will be noted that the returnof the plate
C’’ oceurs during the time that the magnet A

18 energized and when the pin a has passefl_

entuely through one of the notches in the
plate. The furt ther operation of the instru-
ment requires the pin a to be shifted back to
the other side of the plate. I‘or this purpose

the Shafi C’ carries an arm ¢/, that encounters

a stop ¢’” on the return of the plate and limits
1ts movement. In this position a deep notch

S in the plate lies directly back of the pin a,

and a short impulse is then sent over the lme
which, permitting the armature A’ to fall
back, brmﬂs the pin ¢ over to the proper side
of the plate The circuit of magnet F being
thus established, the plate G’/ is moved, but

the termination of the 1mpulse in the main
line draws over the extension A’/ and causes

it to engage with the first tooth or projection
ahead of the next noteh in the plate.

The.
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impulse for this may be sent by a hand-key

or by a single tooth, as T, on the disk of the
The hablhty of the
instruments to unpmper operation is very
greatly reduced by the fact that the plates
O’ take a fresh start aftes each impulse, or,

pulse, which causes the armature-extension

A’" to engage with the projections or teeth

between the notches. _
A feature to be observedin connection with

Thecom-
binationsof long and short 1111plllses andthe

corresponding conformatwn of the plates C'’

must be such that the final impulse of any

signal will cause all the plates to be thrown

105

in other words, are synchronized by each im-

110

IIg

baeh,, so that the supplemental impulse will

bring them all into their normal starting po-
sition. In other words, if any one 51011&1 or
call is made up of thlrteen long and short

I20

impulses, so that on the eomplemon of the -

thirteenth impulse the plate corresponding

to that signal will be thrown back, all the

other pldteb must be so arvanged thm this
thirteenth 1mpulse will also throw them back.

- Whether they have been returned once, twice,
A great many

or more times it matters not.

combinations are possible Lmderthls r'eq_mr(,-
ment, ~

“What we claim is—

1. In a signaling apparatus, the combma-
tion of an electro magnet and armature vi-
brated by current 11npulses over a main line,

“instrument when its own or proper signal is 1 a serrated or notched plate, an electro-mag-

130




net in a normally-closed local eircuit for mov-

ing said plate against a retractile force across

[O

20

the path of the vibrating armature, and a
retarding device in connection with the said
plate for restraining and slowing the move-
ment thereof, a portion of the notches in said
plate being of greater depth than the others,

“whereby the armature will engage with and

arrest the plate when entering a shallow
notch, but will pass through the plate when
encountering a deeper one, as set forth.

2. In a signaling apparatus, the combina-

tion of an eclectro-magnet and armature vi-

brated by current impulses over a main line,
a serrated or notched plate and a retarding
device connected therewith, an electro-mag-
net in a normally-closed local eircuit for mov-
ing said plate against a retractile foree across
the path of the vibrating armature, or an ex-
tension thereof, and a circuit-breaker 1n said

loeal circuit, the serrations or notches in the
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plate being of unequal depth, whereby the

vibrating armature will engage with and ar-
rest the plate when entering ashallow noteh,
but will pass through said plate and engage
the local circult-br ea]{er when eneountermg Q
deep notch.

3. In a signaling apparatus, the combina-
tion of an electro-magnet and armature vi-
brated by current impulses over a main line,
a serrated or notched plate and a retarding
device connected therewith, an electro-mag-
net in a normally-closed local cireuit, an ar-
mature therefor connected with and adapted
to move the notched plate against a retractile
force across the path of the vibrating arma-
ture, a circuit-closing or signaling device
adapted to be set in opemtmu by the arma-
ture when it has reached a given point in its
approach to i1ts magnet, and a circuit-breaker
in the circuit of said magnet, these parts be-
ing arranged as herein described, and the
movable plate being provided with notches
of unequal depth, whereby the vibrating ar-
mature will engage with and arrest the plate
by its engag ement with the shallow notches,
but will pass through said plate when it en-
counters a deeper noteh and operate the local
circuit-breaker, as herein set forth. |

4. In a signaling system, the combination,
with a local sig nahnmmqtmment adapted to
be operated or started by the movement of an

~armature toa predetermined point, an electro-

55
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magnet in normally-closed local circuit, an
m'matule constituting the means for startmﬂ‘
the local signhaling mechamsmﬁ and an cmto-

matically-retracted plate connected with and

moved by the armature and serrated or formed
with notches of unequal depth disposed in a
definite order, of means for starting or oper-

“ating the local signaling mechanism, consist-

445,538

ing, essentially, of an automatic transmitter
at the main station adapted to transmit a suc-
cession of long and short impulses correspond-
ing to the order of notches in the plate at the
local station, a magnet at the local station,
and an armature normally locking said plate
and adapted when vibrated by the impulses
produced by the appropriate transmitter to

engage with the short notches only in the
| plate, as set forth. “

5. In a signaling apparatus, the combina-
tion, with the shaft C’, carrying the curved
and serrated or notched plate or bar, of an es-
capement and intermediate pawl-and-ratchet
connection between the escapement-wheel
and shaft C’, whereby the movement of the
latter in one direction only isretarded,arack

oaging with a pinion on the shaft, an elec-
t10 mannet in a normally- closed 10@:11 circuit

for moving said rack in one direction, and a

spring for 1‘et1*acting it.

6. The combination, with the armature-le-

ver and extension thereon vibrated by cur-
rent impulses over the main line, and a lever
pivoted to a fixed support,carrying a blade
at one end and connected by & link to the
armature-lever at the other, of the curved arc-
shaped plate provided with shallow notches
with which the armature-lever and the blade
engage, and deep notches through which the
lever may pass without engaging the plate,
the said plate being capable of movement
across the path of the armature-lever when
disenwaged therefrom, as set forth.

. In CO]l]blllH.th]’l with 2 main line or cir-
0111'0 of amain office orstationand two or more
local or way stations, automatic transmitters
at the main office, one for each local station,
and each adapted to transmit a definite num-
ber of long and short impulses in a certain
order, an electro-magnetand armature at each
local station included in a normally-closed
circuit, a signaling or transmitting instru-
ment adapted to be started in operation by a
movement of the armature of predetermined
extent, a swinging plate with notches of une-
qual depth connected with the said armature,
a magnet and an armature vibrated by im-
pulses of currentin the main line and en-

gaging with the swinging plate, and means,

substautmlly as deserlbed for mterruptmo
the ntovement of a plate and returning it to

its starting position when the signals or im-

pulses transmitted fail to correspond with

the combination represented by the order of

shallow and deep notches in said plate.
SAMUEL J. BURRELL.
WILLIAM H. MARKLAND.

Witnhesses: |
ROBT. F. GAYLORD,
PARKER W. PAGE.
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