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To all whom it may concermn.:

of Newton, county of Middlesex, State of

M@&%aehnsetts have invented an Improve-

ment in Repeaterq of which the following
description, in connection with the accom-
panying drawings, is a specification, like let-
ters and figures on Lhe drawi Ings 1"epr'ese11‘[11[1faF
like parts.

My invention relates to a telegraph re-

peater by which signals or messages produced
by current ehanﬂes in one cirenit cause simi- |

lar current chanﬂ'es to be made in other cir-
cuits diseonneetﬁd from the first-mentioned
one, thus repeating the signal or message into
the other cirenits. The ﬂpparatns 1S 8O con-
structed that a message produced in one cir-

cult may be repeated mto any required num-
ber of other cireuits and all the said cireuits
are mutually dependent one upon the other,
any one being capable of acting as the trans-
mitting cwcmt or the one in whleh the mes-
sage 1s mwmally produced, while the others

fOl‘ the time bemg al'e 1‘6061\?111'0 or 1*epeat1n o

circuits, in which the message produced in
the original circuitis 1*ecelved Or t1 ansmitted

to receiving-instruments located in said cir-
cuits.

It 1s necessary for the proper opera-
tion of an apparatus of this kind that when
a message 18 begun in one of said circuits it
cannot be 11*1161*rupted by a message that
might be begun in any of the other circuits.

'Tlus result is effected in accordance with the

present invention by the following means:
Each of the main circuitsin which a message
can be originally produced or repeated from

one of the other circuits contains a main-re-
~ lay magnet which responds to messages origi-.

nally produced in that circuit, and the arma-
ture of which controls a local eu*cmt contain-

‘ing electro - magnets, one corresponding to
atures of which

each main cu*emt the arm
control their corre esponding main ecircuits,
opening the said main ecircuits when the ar-
matures are retracted and closing them when
the said armatures are- attraeted IFor con-
venience the twoelectro-magnets correspond-

mﬂ to each main circuit wﬂl be called the

“main relay ” and the “local relay,” the for-

mer having its coils in the corresponding.
main cn*emt .;md the m*matm*e of the latter !

o constituting
Be it known that I, FREDERICK W. COLE, | governs the said m

one another,

local-relay cireuit.

a key or circuit-contfroller that
main circuit. The arma-
tures of the said main and local relays are

arranged in definite mechanical relation to

one aﬁother and are provided with eircuit-

controlling contacts, which have a different
relation to one another according as the main

or local relay armature moves ﬁrst |

The invention isshown embodied in an ap-
paratus in which both circuits are normally
closed and the relay-armatures normally at-
tracted, and for convenience the operation
will be described throughout as dependmﬂ*

upon this arrangement; but such arrange-.
ment 1s not essentml and the apparatus may

be arranged,if desired, to operate in connec-
tion with 1101*111a11y Open main or local cir-
cuits, or both. The local relays are all in-
cluded in a single local circuit in series with
so that breaking said local
circult demagnetizes all said relays except

the one corresponding to the main cireuit

originally operated, which is prevented from
being demagnetized by means of a local
bmnch meludlnﬂ' onlythis one magnet, which

time that it breaks the local cireuit for all
the other local-relay magnets. _
may be attained by dividing the battery of

the local-relay circuit into as many sections

as there are local relays, each local branch
just referred to containing the corresponding
section of the battery, so that the said branch

may be closed and retain the eorrespoudmw
magnet energized, while the local circuit out-
SIde the said branch is open for demagnetiz-
ing the other local relays. Thus when one
main circuit is broken at the beginning of
the message originally transmitted therem its

This result
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‘branch is closed by the main relay at the same

8c

Qo

Ialn- 1*elay armature is retracced and in its .

retractive movement it first closes the local

branch of its own relay and then breaks the

Thus 1ts own local-relay
armature is not affected, but all the other lo-

cal-relay armatures are retracted and in such
movement break their corresponding main
urmuts, and thus repeat the break from the
circuit in which it was orlgmdlly produced.
Although these successive operations follow
as qulckly as an armature can respond to a
current change, 113 will be seen that in the re-

I00
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peating- _cirenits the local- relay armature is | mounted on the s

retracted first—that is, before the main- relay
armature, which 1'esp011ds to the breal in the
main circuit produced by the local-relay ar-
mature. This change of relative position of
the armatures prevents the repeating-circuits
from closing the local branches for their local

relays,.so tlmt the latter remain under con-

trol of the main relay, which was [irst oper-
ated. When the main cireunit of the latter is
again closed, it closes the local-relay circuits,
first restoring the corresponding local-relay
armatures to their normal position, and they
in turn closing their main circuits, and thus
repeating the closure into theirmain eirecuits.
Unless means were provided to prevent such
action the main-relay armatures in the re-

peating-circeults would respond to the closures
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shown in Ifig. 1; KFig.

ad

produced by the corresponding local-relay ar-
mature, as just described, and with certain

kinds of messages the main-relay armatures |

in the repeating-circuits may be permitted to
respond to the messages repeated in them;
but with messages of certain character such

operation would be objectionable, as it might
cause interference between two signals, and

appliances are provided In accordance with
this invention by which the main-relay arma-
tures, when first retracted in response to a

messager epeatedinto theirecircuits from soine

other circuit connected with the repeater,

close a shunt around the corresponding main-
relay coils until the message that is repeated
into the said circults 1S ﬁnished, when satd

shuntisopened and all parts returned to their
normal condition. DMeans are also provided
for elosing the local circuit at a given relay
after 1t has been opened for a pledetel mined
time SllﬂhﬂY greater than the maximum time
of opening formm opartof a regular message,
so that in case one line bewme& brolken it
will not also disable all the other lines.
Figure lisaplan view of the main and local
relay-magnets correspondingto one main cir-
cuit with the parts in normal condition; Ifig

2,a side elevation of a portion of the a,ppa-'

ratus by which the local circuit is restored to
normal condition if one of the main lines re-
maing open for more than a predetermined
interval of time; Iig. 3, a fwut elevation of
the instrument shown in Fig. 2; I'1g. 4, a de-
tail thereof; Kig. 5, a front view of th(, relays
b, a detail illustrating
a modified construction of the devices oper-
ated by the main and local relay armatures;
and Fig. 7, a diagram showing the eircuit-con-
nections and 1llustrating the operation when
one relay is responding to a signalin its main
c¢ircuit and the corresponding signal is being
repeated at the other circuit, two only of the
main eircuits being shownin diagra:m, which
are marked “ CircuitNo. 1° and « Circnit No.
2,7 and are represented 1n the condition as
sumed when a message 18 being originally

transmitted in cireuit No. 1 and repeated in

circuit No. 2.
‘The main relay « and local 1'e]&y b are

the

445,797

same fmme WOlL, so that
their respective armatures ¢® 0°arein definite
relation to one another, being pivoted at a?
and 0%
usual retractors and provided with the usual
stops to limit their movement toward and
from thepolesof the magnet. Thearmature-
lever ¢® of the main 1*(-::1&3 has rigidly fixed
upon it a block or carrierc, of insulating ma-
terial, extended so that its end stands near a
similar block or carrier d, of insulating ma-
terial, connected with the local relay-arma-
ture 0°. The said carrier c of the main-relay
armatuare is provided with contact-springs e

e’, normally pressed into contact with one

another by theirelasticity and constituting a
circuit-closer. in a local circwit 2 3 4 2 34,
which includes the coils of all the local relays

0, the said circuit-closers ¢ e®* and local-relay

magnets 0, corresponding to several main cir-
cuits, heing all in series with one another in
said local circuit 2 3 4 2 3 4, as shown in
Ifig. 7. The spring ¢ of said. circuit-closer
projects just beyond a spring f, mounted on
the carrvier d of the cor 'espondmn local-relay
armature 0? in such position thatif the main-
relay armature is retracted while the local-
relay armature remains attracted the spring
e comes in contact with the spring 7, mak-
ing electrical connection therewith, and is
then pried away from the spring e¢* in the
further retractive movement of said arma-

ture. thus opening the local circuit 23 4 2 34,
as shown at circuit No. 1, Fig. 7, :«:md de-
magnetizing the relays therem permitting

their armatures to Dbe retmcted, with the
exception of the one corresponding to the
main circeunit, which has been opened as
just stated, which local-relay magnet is pre-

vented from being demagnetized as follows:

The battery in the local circuit 2 3 4 1s di-
vided, a portion B being included near each
relay-magnet 0, and a connection is made by
wire H 0 wﬂ h the spring f, carried by the arma-
ture 0° of the local-
circuit-closer ¢ on the 1est01mn -instrument,
(shown in Figs. 2 and 3,) the purpose of which
will be hereinafter explained. 'T'he said ecir-
cuit-closer ¢ normally remains closed, so that
the wire 5 6 constitutes a branch from the
local circuit between which and the magnet
O the corresponding section B of the local
battery is included. Thuas the member e of
the local-cireuit closer carried by the main-
relay armature, and the contact f on the local-

relay armature constitute a circuit-closer for

the branch 5 6, and when these members are
brought into engagement by the retraction of

the main-relay armature while the local-relay

armature remains attracted, as shown at cir-
cuit No. 1, If1g. 7, the said branch is closed,
making a uremt tor the corresponding mag-
net O ELll(] adjacent section B of the local-cir-
cuit battery, which retains said magnet b en-

ergized and prevents its armature from mov-

ing. When, however, the local circuit is

| broken at e ¢?, as just deseribed, in the normal

respectively, and acted upon by the

relay magnet, including a -
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operation, by the response of one main relay |

to a break in its circuit, all other main ecireuits
will be closed, and consequently when the lo-
cal-relay armatures are retracted in response
to the said break in the local ecireuit they

~carry theirsprings 1 out of range of the mem-

ber ¢ of the local-circuit closer carried by the

- corresponding main-relay armatures.

10O

Each local-relay armature 12 is provided
with a contact b%, co-operating with a station-

ary contact 0%, constituting a circuit-closer in
the corresponding main circuit, so that when
thelocal-relay armatures areretracted, as pre-

- viously described, upon the opening of one of

20

the ecircuit-closers e ¢* their corresponding

‘main lines are opened, thus repeating in the

said lines the break that operated the main

relay in the cirveuit in which the message was
{irst begun. The main-relay armaturesin the
Tepeating - circuits will consequently be ve-
tracted; but asthe springs f, carried by their

local armatures, have been removed from the
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path of the member ¢ of the local- cireuit

closer (see circuit No. 2, Fig. 7) the latter will
not engage the said member 7, and conse-
quently will not be opened, so that the local
circult will remain under control of the eir-
‘cuit-closer e*at the main-relay armature which

was first operated. Thus, while the first main
circuit is broken at an external point, all

~other circuits are broken at the points U* b7,

and are consequently taken out of control of
any external circuit-closer; but the main cir-
cutt which was first operated remains con-
nected at b* 0% and is consequently under con-

trol of the external circuit-closer shown in
Fig. 7 as a break-wheel or. transmitting de-

vice 1. | |

When the main circuit first operated is
closed at T, its main relay attracts its arma-
ture, closes the local circuit at e €2, and thus
causes the other local-circuit armatures to be
attracted, which will in turn close their main

closure of the first circuit into the others. In
this operation the spring f will come against

the spring e; but it is sufficiently yielding to
permit the local-relay armature to close its

‘main cireuitat b* 0% and the side of the spring

J-1s provided with insulation 72 which pre-
vents 1t from closing the local branch 5 6 in

this return or attractive movement of the

local-relay armature, while the main-relay ar-
mature 1s retracted. | | |
Unless prevented by some means the main-
relay armatures would respond to the closures
of thelr circuits at 0* 0% and if a message
were begun in another circuit after the first
break in the circuit first operating the line
in whichthe second message was begun would
have two breaking-points—namely, at its ex-
ternal transmitter and at b* >—and would

probably be open at one or the other of these

points nearly all the time, so that its main-
relay armature would not be acted upon at
all, and it would be possible for the said see-

-ond circuit to get control and transmit its

circuits at 0* 0% thus repeating the circuit-

own signal only by having its circuit closed
at the external transmitter and again broken
during the interval between the closure and

break in the circuit first operating—a condi-

tion which could rarely occur, and be prac-
tically 1impossible if the closed intervals pro-
duced by the different transmitters were of
substantially the same time duration. |

When the apparatus is to be used to repeat
messages that are made up of circuit changes

of different duration—as, for example, the
dot and dash characters of the Morse alpha-
bet—it might happen that a signal of long

duration—representing a dash, for example—

3
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might oceur in the ecircuit first operating,

while a closure of shorter duration was made

and completed by an external transmitter in
some other eircuit, in which case if the main-
relay armatures were permitted to respond

- to the open or closed condition of their main

circuits, the one that broke first after a si-
multaneous closure in two circuits would ob-

tain control of the repeater from that time

on, so that under the condition just men-

9O

tioned the second cirenit would break into

the message of the first. Means are provided
for preventing such occurrence when the ap-
paratus 18 used with circuits for transmittin o
messages having closures or impulses of dif-

ferent time duration, which appliances will

be described later on, as their operation de-
pends upon instrumentalities that will be
next described, it being sufficient for the pres-
ent to state that the effect of these appliances
Is to prevent the main-relay armaturesin the
repeating-circuits from responding to the
closures produced in these circuits by their
local-relay armatures, so that when they fall

‘back in response to the first break at b* 1%, as

shown in circuit No. 2, Fig. 7, they remain
retracted until the message is completed, the
local-relay armature only moving in response
to the circuit-closer e e? of the main relay
that 1s responding toits external transmitter.

1'he devices thus far described are sufficient
to etfect the repetition from one cirenit into
all others of any number of circuits, each hav-
ing main and local relays connected and oP-
erated as just described, (whether the main
relays respond to ecircuit-closures in the re-

peating circuit or not,) and it is obvious that
cany number of local relays can be included

in one local circuit, and that they may in fact
be placed at various points not necessarily at
the same station, it being necessary only that
they should be reached by the one loeal or in-
termediate circuit, through which the mes-
sages are repeated from any one main cirecuit

into all the others. It will be seen, however,

thatif one of the main circuitsshould become
permanently broken or disabled in any way

so that its main-relay armature remained re-
tracted, if there were only the appliances thus

far described the latter would retain the loaal
circuit open at e ¢ thus causing all the other
local relays to be demagnetized and theiy

i main cireuits to be opened at b* 1%, so that all

|Jele
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the cireuits would be opened and disabled so | time to come into engagement again after the

long as any one remained broken. In order
to prevent this from happening, each of the
local branches 5 6 passes through an inde-
pendent circuit-closer ¢, one member of each
of which circuit-closers is carried by a cross-
bar ¢? (see Figs. 2 and 3,) connected with a

- rock-shaft ¢3, controlled by an eccentric por-

10

20

tion ¢* on a shaft ¢°, acted upon by a motor-
train i 1* 13 1t RP A4S and provided with a de-
tent-arm ¢% having a projection ¢’ co-operat-

ing with two projections ¢° ¢’ on a co-operat-
ing detent-arm 7, which is pivoted loosely on

.a shaft & and acted upon by a spring 7%, tend-

ing to hold the said arm ¢ against a stop-pin

+* on the frame-work, in which position the

pins ¢* and ¢® engage, preventing rotation of
the detent-arm ¢® and eccentric ¢*, or,in other
words, preventing movement of the motor
that operates the circuit-closers g.
long as the detent ¢°+ remains engaged no
effect will be produced on the circuit-closers
g; but if said detent be released the eccen-
tric g* will turn once around and open all the
circuit-closers ¢, thus opening the branches o
6 of all the local relays, including the one
corresponding to the disabled main ecireuit,

“mermitting the said local-relay armature to

30
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be retracted, in which movement the spring
7 will slip off from the end of the spring e,
permitting the latter to snap by its own elas-
ticity into engagement with the correspond-

ing spring €% thus closing the local circuit

and restoring all other local-relay armatures
to their normal position. Thelocal-relay ar-
mature of its circuit will also be attracted
and the spring 7 will strike against the end
of the spring e¢; butitissut
to permit the local-relay armature to move far
enough to close its main circuit at * 0°, so that

as soon as said circuit is repaired externally

it will immediately be in working condition.
It will be seen, therefore, that it 1s necessary
only to control the detent-arm ¢ in such man-
ner that it shall release the detent after a cir-
cuit has remained broken for a period of time

oreater than that required for any break

forming part of a message, and it should not
open in a shorter time, as in that case it might
interfere with a message that was being
transmitted. In order to effect this result
with the least loss of time, the said detent-arm

¢ is controlled by another motor-train than

the one which operates the eccentric ¢, the
said detent-operating train m m* m® m* m’

m?®, having an escape-wheel m' and governor

mS, controlling its speed of movement, and a
detent 7%, controlled, as will be hereinafter
described, by the armature n of an electro-
magnet 12 which may be included in the lo-
sl eireuit 2 34 2 3 40of thelocal relays O, and
thus responds to every break in said local

circuit produced by the circuit-breaker e ¢

of one of the main-relay armatures. 'T'he
detent ' is disengaged when thearmature n
is retracted, and is so constructed, as will be
hereinafter described, as to require a short

Thus as

iciently yielding

armature is attracted, said time required for
re-engagement being longer than the longest
period that the magnet remains energized
during the transmission of a signal, so that

the motor last described, which may be called

the “detent-motor,” is permitted to run as
long as the local circut remains open, but is
stopped a short time after the local circuitis
closed, and remains arrested as long as the
said circuit remains closed. The detent-arm
1 is loose on the shaft & of one of the wheels
m? of said train, and has what may be called
a “time-connection” therewith; or, in other
words, is engaged and moved by sald motor
only after the armature n has remained re-
tracted for a predetermined time, the said
interval having to elapse after each time that

‘the armature is retracted before the detent-

arm canbeengaged andmoved. Thistimeden-
gagementis produced by the following means.
The shaft k& has a toothed wheel p looseupon
it and acted upon by a light spring p? (see
Fig. 4,) tending to turn it in the same direc-
tion that the train-wheel m?® is turning, tend-
ing to keep its stop-pin p* in its forward posi-

70
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tion against the notched flange fixed to wheel '

mS. The said wheel p co-operates with a dog
r, connected with the armature-lever n’ of
the armature n by a link n%,so as to be thrown
into engagement with the said wheel p each
time that the armature isretracted. 'T'hedog
r is also connected at 7° with the detent-arm
¢, and the wheel p, acted upon by its light
spring 7%, tends to move the said detent-arm 2
in the direction to disengage the detent; but
the said light spring p*is notsufficiently stiff
to overcome the stronger spring 7°, acting on
the detent-arm, so that, instead of the wheel

» turning forward with the train-wheel m°, it

it is arrested by the dog r. The said wheel

» has, however, at the proper time a positive

engagement with the detent-train, one of
the wheels of which, as m?, is provided with
a notched flange, the ends of which' con-
stitute two projections or shoulders p° p°
that co-operate with the stop-pin p* of the
wheel p. - The spacing of these shoulders is
such that the wheel » has a limited move-
ment independent of the train-wheel m? at
the'end of which it is positively engaged by
the said train-wheel, and the action of the
spring p* tends to hold the wheel p when free
in the most forward position with relation to
the movement of the wheel m® and to throw
it into such forward position the moment it
is released by the dog 7. 'T'hus 1if the dog 7
is disengaged from the wheel p at any time
while the shoulders p* 9 are disengaged the
wheel p will immediately be thrown into 1its
most forward position; butitf the said wheel p
be arrested long enough by said dog » it will
finally be positively engaged by the shoulder
p% of the train-wheel m? tending to carry it
in the same direction as the train-wheel, and
the train is actuated by power sufficient to

| oyercome the spring ¢°, that acts on the de-
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tent-arm, so that when such positive engage- |

ment occurs the adjacent detent-arm will be
carried with the train-wheel m® and will re-

lease the detent. It is necessary, thereforo,

only to make the distance between the two
engaging points between the wheels p and m?
such that the time occupied by the wheel m?

“In moving through said space shall be of

IO
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greater duration than the largest break form-
ing part of a message, and if so the wheel p

and detent-arm will never be positively en-

gaged and operated during the transmission
of a message; but if one of the main circuits
remains open longer than any interval re-
quired in the transmission of a message the
said detent-arm will shortly after be engaged

and operated to release the circuit-breaker
actuating-motor, which will effect the open-

ing of the closed branch of the local cireuit

and the consequent closure of the local cir-

cutt, as before described.

1'he two trains of wheel-work or motors thus
far described—namely, the first to operate the
circuit-closers and the second to operate the

~(letent for the first—might be entirely inde-

pendent of one another, except as one con-
trols the detent for the other; but for conven-
ience they are shown in this instance as act-
nated by one and the same mainspring as

follows: The wheel m of the detent-train is

connected with the mainspring-barrel ¢, which
18. loose on the winding-shaft #, one end of
sald spring being connected with the said
winding-shaft and tending to turn it in the
direction of the arrow marked on the wheel
I, Fig. 2, while the other end is connected
with the barrel and wheel m, tending to turn
it in the direction of the arrow thereon, Fig. 2.
The said winding - shafv £ is provided with
a ratchet 7%, fixed upon it and engaging with
a pawl #* on the driving-wheel 7 of the other
train, which wheel is loose on the said wind-
ing-shaft#>. Thus, while one end of the spring
tends to turn the barrel and wheel m in the
direction of the arrow thereon, the other end
of the spring, which is conneected with the
winding-shaft #°, tends to turn the said shaff
in the opposite direction, and through the
ratchet. 7* and pawl #* also tend to turn the

driving-wheel 7, of the other train in the op-

posite direction, and although both trains are
thus impelled by the same spring their move-

- ments may be wholly independent of one an-

55
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‘other, the train of wheel m running all the
time that a message is being sent, while the
other train is pérmitted to move only after

the local circuit has been opened beyond the
predetermined limit of time, as before de-
scribed. | : |

As the detent-arm ¢° is released while the

- detent-motor is still running and the detent-
arm @ advancing from its normal position
against the pin 2% the said arm 7 is provided
with the second stop ¢, which arrests the de-
tent ¢® while the said arm 7 is in advanced
position, thus preventing thesaid arm ¢ from
turning more than once.

As the pressure of |

the spring ¢* when applied to the dog » may
cause such a hold between the said dog and
the teeth of the wheel p as to prevent disen-
gagement by the force of the retractor of the
armature »° the said dog is provided with a

cam-surface 7% which at the end of a sufficient

movement engages with a stationary pin #*
on the frame-work, which will force the dog r

out of engagement with the wheel p, permit-

ting the retractor-arm % to be returned by the

spring 7° to its normal position,and the wheel

P to be returned by spring »? to its forward
position with relation to the wheel m3. 1In
such return movement of the arm % the de-
tent projection g merely passes from the pro-

tion ¢® on said arm 7.
When the apparatus is employed for trans-
mitting messages having current impulses of

different time duration, as dot-and-dash mes-

sages, the following appliances are used in
order to prevent interference between mes-
sages which might oceur if two external trans-
mitters were operating at the same time,

‘Each main and local relay armature is pro-

vided with other pairs of contact-springs simi-
larin construction and mechanical mode of op-
eration to those already described, but having
different electrical connections, said springs

-
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Jection ¢ into engagement with the projec-
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being placed either above or below those pre-

viously described on the contact-carriers ¢ d,
in this instance above, as shown in Fig. 5.
For clearness the carriers ¢ d are shown twice
in the diagram Ifig. 7, enabling the two sets
of springs to be shown separate from one an-
other. The spring « on the main-relay arma-
tare co-operates with springs or contacts x? o
on the local-relay armature, the said contact
@’ being connected by a branch wire 30 with
the corresponding main line near one termi-

nal of the main relay, while the spring « is

connected by wire 31 32 with the main circuit
near the other terminal of the main-relay ar-

mature, so that if the said wires 30 31 32 are

all connected electrically they form a shunt
around the main relay, which prevents the

maln battery from energizing the said mag-
The wires 31 32 include a eirceuit-closer

net.
i %, controlled by the motors by means which
will be described, in such manner that they
are closed each time that the main-relay ar-
mature 1s retracted in response to a message

transmitted overitseircuit, and remain closed

after the sald main-relay armatures are again
attracted for a period of timeslightly ereater

. than the longest closed impulse of any mes-

sage. 'Thus when the main relay responds to
& message in 1t8 own circuit, its armature be-
ing retracted while the corresponding local-
relay armature remains attracted, as before
described, the spring « on the main-relay ar-
mature will engage with the contact &% car-
ried by the local-relay armature, which con-
tact «* merely acts mechanically as a stop to

‘prevent spring  from making contact with

the spring «°, so that the wires 30 31 32 will
not he connected, and consequently the cor-
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responding main relay will not be shunted. | by a spring 4", which at these times moves

(See circuit No. 1, Ifig. 7.) In those circuits,
however, which are repeating from the onein
which the message is originally transmitted
the local-relay armatuves are retracted before
the main-relay armatures, as before deseribed,
and consequently the latter in 1ts movement
will cause the spring « to engage with the
contact 2, carried by the local-relay armature,

(see eircuit No. 2, IFig. 7,) which will connect

the wires 30 and 32, and will thus close the
shunt forthe corresponding main relay, which
therefore will not be energized when its main
circuit is closed at i* §° by the corresponding
local-relay armature, no matter what may be
the condition of the main circuit externally
to the repeater. Thestop-springa’isyielding
laterally, so as to permit the local armature
to respond in repeating the message. By this
construction 1t will be seen that the instant
one main relay responds to a message in 1ts
own circult the corresponding impulse will be
repeated into the other circuits by the means

before described, and in such action the other

mailn relays will become shunted and will be
unable to respond to any message whateverin

their main lines, eitherthe onebeing repeated

Into the said main lines orone that might be
begun by an external transmitter in one of
said main lines, and they cannot possibly
take the apparatus out of control of the cir-
cult which 1s the first to respond to its ex-
ternal transmitter. |

1T'he purpose of the circuit-closer o 1° is Lo

open the shunt for the main-relay armature,

and thus restore it to working condition after
the message has been completed in the line
that 18 first operating. -
The cireuit-closer i 2* is operated by the
(Best shown in Iig. 2.)
1The members i of the several circuit-closers
corresponding to the several main circuits are
supported on a stationary cross-bar, which
may.-be the same that supports the stationary
members of the circuit-closers ¢, before de-
scribed, while the members 9° are supported
on a carrier 777, supported on a rock-shaft
and provided with an arm 77, connected with
a pawly® which is connected by a lirik or arm

¢y with the armature-lever 2% of the motor-
‘controlling magnet 27

The pawl 4° co-oper-
ates with a toothed wheel " earried by the
arbor of one of the wheels, as 2.7, of the de-
tent-controlling train, and the connection be-
tween thesald pawland the armature through
the link 9 is such that when the armature is
attracted the pawlis engaged with the toothed
wheel, which tends to move the pawl in the
direction of the arrow thereon, and through
the connection of the said pawl with the le-
ver 4° and -contact-carrier 7° tends to move
the contact u° away from the contact 1.
‘VWhen, however, the armature 1s retracted,
the pawl 9*is disengaged from the toothed

wheel 9/° and 1s free to move in the direction

reverse of the arrow on 1t, and the contact-
carrier ¢°orits supporting-lever is acted upon

the contaets 7over onto the contacts y. "L'he
contacts v 1? engage with a sliding move-
ment, and in thus connecting them or clos-
ing the eirenit between them the contacts 4°
slide a short distance over the contacts v,
requiring a corresponding length of move-
ment of the carrier #° in the reverse direction
before the said contacts are separated. 'T'his
reverse movementisproduced by the action of
the toothed wheel 2/* upon the pawl ¢° as be-
fore described, and takes place only while the
armature n° remains attracted, and the speed
of movement of the wheel ¢ is such that it re-
quires a longer time for such movement to
cause the separation of the contacts i %° than
the time occupied by any closed impulse in a
message, so that after the message is once be-
oun upon any of the circuits the contacts v 1/~
will all be closed and will remain closed until
the message is completed and the circuit in
which it was begun is restored to its normal
closed condition, causing the magnet n° to re-
main energized. -

The contact-carrier for the contacts ¥~ is

provided with the detent-stop %™, to engage
with the scape-wheel of the detent-controlling
motor, and arrests the same a short time atter
the magnet 2* is restored to its normal ener-
cized condition, it being understood that the

movement of the detent 4" toward the scape-

wheel, that takes place during the compara-
tively short closure of the circuit of the mag-
net 72, forming the part of & message, is not
sufficient to bring it into engagement with
the scape-wheel, so that the detent-train con-
tinues running uninterruptedly during the
transmission of a message. .
It may be aconvenience at any time to know
which main circuit is operating, or in case one
of the circuits is disabled to show at a glance
which oneitis. Thisis accomplished by anin-

dicator disk or target, (shown in edge view at
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w, Fig. 1,) being mounted on a shaft w?, acted |

upon by a spring 2% (see Iig. 5,) tending to
turn the said disk in the direction of the ar-
row, Fig. 1. The shaft « is provided with a
detent projection vt engaging with co-oper-
ating detent projections «° on springs car-
ried by the armnature of the corresponding
main relay. A pair of springs might be pro-
vided near the top of the contact-carrier ¢ for
the detent projections«’; but as the mechan-
ical operation of one of them would be the
same as that of the spring «, and as such me-
chanical operation would notinterfere in any
way withthe electrical functions of said spring
2 the said projections are, as shown in this
instance, carried one on the said spring «
and the other on a spring %, placed at the
other side of the contact-carrierc.
said springs x «' remain in normal position
on the carrier ¢, the projections v’ are sufii-
ciently close together to prevent the projec-

W hen the.
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tion «* from passing between them,so that

the main-relay armature may play back and

forth without permitting the projection u*to
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escape and .the target-shaft to turn on its ]
axis, this Dbeing the case with those relays

which are in the repeating-cireuits as they
respond to the first action of their circuit-
closers 0* 0” without having their spring = en-
caged by the projection z2 ”

mitter, however, the springs x ! are pried
apart, as before stated, so that when in the
movement of the main armature the projec-

tioncarried by thespring z* moves far en ongh
‘to release the projection u*the one carried by

1;13@ Spring « is prevented by the stop-spring
2 from moving far enough to engage said
projection w*, whieh is consequently released,

permitting the shaft d and target « to tarn

quarter around, so ‘as to indicate by its
changed position which line has been oper-
ated. After it has been observed which
circuit has been operated the target may be

turned back tonormal position,andthe Spring

x* then yields, so as to permit the projection
w* to - pass the projection 27 carried by the
sald spring «*, withoutattracting the armature
away from the poles of the magnet.

The invention herein deseribed is not lim-

‘ited to the specific construetion and arrange-

ment of the various instru mentalities, as they

the invention.

In repeaters of this general character, as
heretofore most commonly construected, the
main-relay armatures in repeating-circuits

can be varied widely without departing from

~have becn locked or mechanically held inop-

35

erative while the message is being repeated,
Lo prevent interference if a second message
should be begun in their own cireuits, and in
some cases they have been shunted or eut out

- of eirenit by mechanism called into operation
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“All such contrivances require
large expenditure of time in the action of a

whgu__ & message 1s begun on one of the cir-
cults and is being repeated into the others.
a relatively

repeater, wuile by the present invention, in

which cireuit-changers, as ¢ ¢’y e f, and x a?,

are operated by the movement of one arma-
ture, but are controlled as to their effect on

the cireunits connected with them by the rela-

tive position of another armature at the mo-

ment when the actuating-armature moves,

the circuit changes can Le made as rapid as
a relay can be made to respond, and conse-

- quently any messages that ecan e transmit-
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ted into one circuit from another by a relay
can be repeated from any one main circuit
into all other main circuits by the appara-
tus herein shown and deseribed. There are
also other important advantages in the c¢on-
struction and mode of operation embodied

1n the present apparatus, in which the move-

ment of the main-relay armature is not ob-
structed or prevented, but is caused to pro-

duce different effects, aceording to the Po-

sttion of an engaging portion that is shifted
by the local - relay armature. These advan-
tages relate especially to.the operation of re-

O At the main re-
Jay. which is responding to an external trans-

when one of the circuits becomes disabled, as
has been hereinbefore deseribed, the retrac-
tion of thelocal-relay armature permitting

the corresponding local-cireuit closer e €2 to
be closed without requiring any movement or
change of condition of the main-relay arma-
ture, although leaving the said main-relay
armatare 1n perfeet freedom to coine under
control of its main circuit the moment the

latter 18 repaired. The main novelty of the
mode of operation of this part of the appa-
ratus 18 that the main relays are all permit-

ted to be retracted upon the breaking of their
circults; but such retraction produces a dif-
ferent effect upon the local ¢ireuit controlled
by them according as the shifting éngaging
device f'is in one or the other position under
the influence of the local relay when the main-
relay armature is moved. In order to show
that this result does not depend upon the spe-
cific construction of the contrivances alread Y

described,a modificationisrepresented in Fig. -

0, 1n which substantially the same opurations

‘are performed in substantially the same man-

ner, but by somewhat different mechanism.

In this construction contact-springs are used
corresponding exactly in their electrical fune-
‘tions to the springs ¢, €, f, o, and 2%, already
described, and said springs are marked, re-

spectively, e° e¥ £° ° *. The said springs,

‘however, instead of being carried by the ar-
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matures, are mounted cn suitable stationary

supports, and the armature - lever a*®of . the

main relay is provided with a contact-actu-
‘ator ¢*, pivoted in the end of said lever a¥

and extended between the ends of the springs
e” x°, and being provided with shoulders >
a= for co-operating with the said springs, as

will be described. The said spring-actu-

ator rests against the arm ¢, connected with

the armature of the local relay in such po-

sition that when the said local-relay arma-
ture 18 attracted the contact-actuator a? is
in position for its shoulder a* to engage
with the spring ¢°, while its shoulder ¢ will
pass by the end of the spring & without en-
gaging if. Consequently if the main-relay

armature 18 retracted while the local-relay
armature 1s atiracted, as takes place when

the message is being transmitted originally
1 the main circuit, exactly the same effect
is produced as represented in cireuit No. 1,
Ifig. 7—that is, the retractive movement. of
the main-relay armatureseparates thesprings
¢ e®’ and opens the local circuit, and at the

‘sametime connects the springs ¢° £°,and thus

closes the local branch 56 for its own local re-
lay. The springs should be so adjusted that
thespringe” will make contact with the spring

7~ before it is separated from the spring e

If, however, the local-relay armature is re-
tracted while the main-relay armature re-
mains attracted, (the condition of cirenit No.
2, Fig. 7,) the projection d*® of the local-relay
armature will have shifted the contact-actu-
ator ¢*', so that when the main-relay arma-

storing the apparatus 19 working condition | ture isimmediately afterward retracted in re-
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sponse to the break at 0t %, produced by the | tures without obstruecting the movement of

retraction of thelocal-relay armature, thesaid
actuator ¢t will be in such position that its
shoulder = will clear the spring ¢°, which
will consequently remain in contact with the
spring e, and the shouldera® will engage the
spring ¢ and press it into contact with the
spring a°, thereby closing the shunt 30 31 32
for the main-relay magnet, which will there-

fore remain in retracted position, as before

deseribed, until its shunt is broken at v 1°at
the completion of the message. Thepressure
between the shoulder ¢* and the spring « 18
such that the contact-actuator «*! will not
move when the local-relay armature is again
attracted in the further transmission of the
message, and the said shoulder ¢* may be
slightly underecut, if required, as shown, in
order to effect this result. |

The device ¢! of Fig. 6 or the projection f
of I'1g. 5 may thus be regarded as a shifiing
contact-actuator, the actuation of the contacts

-being produced by the movement of the main-
relay armature, but being made effective only
by the said shifting contact-actuator, which

1s shifted or controlled as to its effect upon

the contacts by the local relay, so that it re-

quires the conjoint action of the main-relay
armature and the local-relay armature to pro-
duce the desired action upon the contacts ¢
¢® of the local-circuit closer.

I elaim— |

1. Asrepeatingapparatuscomprising twoor
more matn relays, each in a main circuit dis-
connected from the others, combined with
local relays, one corresponding to each main
relay, all said local relays being included in
the same local circuit, circuit-controllers in
sald local circuit operated by each main-re-
lay armature, and a shifting contact-actuator
controlled by each local-relay armature co-

operating with the contactsof the circait-con-

troller operated by the corresponding main-
relay armature without obstructing the move-
ment of main-relay armature, whereby the
said movementproduces different effects upon
the said circuit-controller, according to the
position of the local-relay armature and con-
tact - actuator controlled thereby, substan-
tially as and for the purpose described.

2. The combination of two or more main

relays, each in a main ecircuit disconnected’
from the others, with corresponding local re-

lays, all included 1in a single cireunit, a section
of battery corrasponding to each local relay
and a branch including the corresponding

section of battery and the corresponding lo-

cal-relay magnet, normally -closed circuit-
breakers in thecircuit of the local relays,one

corresponding toeach main relay, and circuit-

closers for the branches corresponding to the
sald local relays and their corresponding bat-
tery-sections, said circuit-controllers being
operated by said main-relay armatures, and
shifting contact-actuators controiled by said
local-relay armatures co-operating with the

contacts operated by the main-relay arma-

'l
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said main-relay armatures, substantially as

and for the purpose described. |
3. The combination of two or more maii

relays, each in a main cireuit disconnected

from the others, with corresponding local re-

lays, all ineluded in a single circuit, a section
of hattery corresponding to each local relay
and a branch including the corresponding
section of battery and the corresponding local-
relay magnet, ecircuit-controllers for the
branches corresponding to the said local re-
lays, and an actuating-motor therefor, sub-
stantially as deseribed. _
4, The combination of two or more maln
relays, each in a main circuit disconnected

from the others, with corresponding local re-

lays, all included in a single cireuit, a section
of battery corresponding to each local relay

and a branch including the corresponding

section of battery and the corresponding lo-

cal-relay magnet, circuit-controllers for the

branches corresponding to the said local re-

LN
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lays, and an actuating-motor therefor, and a

detent for said motor controlled by the said
main - relay armature, substantially as de-
scribed. |

5. The combination of two or more main
relays, each in a main circuit disconnected

from the others, with corresponding local re-

lays, all included in a single circuit, a section
of battery corresponding to each local relay
and a branch including the corresponding

section of battery and the corresponding lo-

cal-relay magnet, circuit-controllers for the
branches corresponding to the said local re-
lays, and an actuating-motor therefor, a de-
tent for sald motor, and an electro-magnet
controlling the operation of said detent in a

circuit controlled by the said main-relay ar-

mature, substantially as described.

6. The combination of two or more main
relays, each in a main circuit disconnected
from the others, with corresponding loeal re-
lays, all included in a single circuit, a section
of battery corresponding to each local relay
and a branch including the corresponding
section of battery and the corresponding lo-
cal-relay magnet, circuit-controllers for the
branches corresponding to the said local re-
lays and an actuating-motor therefor, a de-
tent for said motor, and detent-motor having
a timed engagement with the movable detent
member, substantially as deseribed.

7. A repeating apparatus comprising two
or more main relays, each in a main circuit
disconnected from the others, combined with
local relays, one corresponding to each main
relay, all said local relays being included
in the same local circuit, circuit-controllers
in said local cireuit operated by each main-
relay armature and an engaging portion ¢on-
trolled by cach local-relay armature, co-op-
erating with the circuit-controller operated
by the corresponding main-relay armature, a
visual indicator corresponding to each main
cireunit, a detent therefor connected and mov-
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able with the main-relay armature, and a de-
tent-actuator connected and movable with the
local-relay armature, whereby the movement
of the main-relay armature releases the indi-
cator when the local-relay armature is in one
position, but not when said local-relay arma-
tureis in the other position when said move-
mentof the main-relay armature takes place,
substantially as deseribed.

S. The combination of the main relay mag-
net and armature with a corresponding local-
relay magnet and armature controlling the

- cireuit of the said main relay, a circuit-closer

ing a pair of contact-springs normally held in

- onecondition by the elasticity of said springs,
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and an engaging projection for one of -said
contact springs carried by the local-relay ar-
mature and movable thereby into and out of
position to engage the contact-spring car-
ried by the main-relay armature, substan-
tially as and for the purpose set forth.

J. The combination of two or more main
relays, each in a main circuit disconnected
from the others, with corresponding local re-
lays, all included in a single circuit, a section
of battery corresponding to each local relay

and a branch including the corresponding

section of battery and the corresponding lo-

cal-relay magnet, and circuit-closers for the-

branches corresponding to the said local re-
laysand their corresponding battery-sections,
sald circuit-controllers being operated by said
main-relay armatures, and shifting contact-
actuators operated by the local-relay arma-
tures without obstructing the movement of
the main-relay armatures, substantially as
and for the purpose described.

10. The combination of two or more main

relays, each in a main cireuit disconnected |

from the others, with corresponding local re-

lays, all included in a single eircuit, a section
of battery corresponding to each local relay

and a branchincluding the corresponding sec-
tion of battery and the corresponding local-

relay magnet, cireuit-controllers in the main

circuits operated by the armatures of the lo-

cal relays and circuit-closersforthe branches
corresponding to the said local relays and

their corresponding battery-sections, said cir-
cuit-controllers being operated by said main-
relay armatures, and shifting contact-actua-
tors operated by the local-relay armatures co-
operating therewith, substantially as and for
the purpose described. o

11. In a repeating apparatus, a main relay
and armature and two circuit-controllers

‘adapted to be operated by it, a second relay

and armature and a shifting contact-actuator
controlled thereby that co-operates with said

circuit - controllers without obstructing the |

I

two subseribing witnesses.

movement of the main-relay armature, where-
by when the armature of the second electro-
magnet 18 in one position when the main re-
lay 1s moved one of said controllers is oper-
ated and when in the other position the other

of said circunit-controllers is operated, sub-

stantially as described. |

12. A repeating apparatus comprising two
or more main relays, each in a main cireuit
disconnected from the others, and loecal relays,

one corresponding to each main relay in a
local cireuit, eircuit-controllers in _said local
| | eircuit operated one by each ma,iﬁ”i"*'él:zuy ar-
carried by the main-relay armature, compris-

mature, and shifting contact-actuators oper-
ated by the said local-relay armatures, con-
trolling the operation of said circuit-closers

without obstrueting the movement of the

main -relay armatures, substantially as de-
scribed. - o

15. A repeating apparatus comprising a
number of main relays, eachin a main circuit

75

8¢

independent of the others, and a number of

corresponding local relays, conmbined with
branches of said main cireunits, each consti-
tuting when closed a shunt for the corre-

sponding main relay, and a eircuit-closer in

sald branch operated by said main and local
relay armatures, substantially as described.
14. A repeating apparatus comprising a
number of main relays, each in a main cireuit
independent of the others, and a number of
corresponding local relays, combined with
branches of said main circuits, each consti-
tuting whén closed a shunt for the corre-
sponding main relay, a circuit-closer in said

branch operated by said main and local relay

armatures, and a second circuit-closer in said
branch operated by a time - motor, substan-
tially as and for the purpose deseribed.

15. A repeating apparatus comprising a
number of main relays, each in a main cirenit
independent of the others, and a number of
corresponding local relays, combined with
branches of said main circuits, each consti-
tuting when closed a shunt for the corre-
sponding main relay, a circuit-closer in said

branch operated by said main and local relay

armatures, a second ecircuit - closer in said

branch operated by a time-motor, and an elec-

tro-magnet and cireuit therefor controlled by
sald main-relay armature, governing the oper-

ation of said time-motor, substantially as de-

scribed.
In _testimnony whereof I have signed my
name to this specification in the

FREDERICK W. COLE.

Witnesses: |
JOS. . LIVERMORE,
JAS. J. MALONEY,

presence of
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