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To all whom it may concern: - - | Several transmitters may be arranged in
bBe it known that I, MORRIS MARTIN, of | one and the same main circuit; but one only
Malden, county of Middlesex, and State of | of sald instruments is herein shown, as all
Massachusetts, have invented an Improve- | will be of substantially thesame construction. 5z
5 ment In Klectric Signaling Apparatus, of T'he transmitter comprises a break-wheel =
which the following desecription, in connec- | or equivalent automatic signaling - surface
tion with the accompanying drawings, is a | econtrolling the main. circuit, and a motor by
specification, like letters and figures on the | which said break-wheel is operated, and a de-
drawings representing like parts. | tent for said break-wheel controlled by the 6c
ro My invention relates to an electric signal- | local cireunit, in combination with anothersig-
Ing apparatus, and is shown as employed for | naling device, which is the same in effect as
the transmission of fire-alarms automatically, | and may be regarded as a set of. simulta-
although the same apparatus might be em- neously-moving break-wheels, which device
ployed for transmitting other information, | or set of break-wheels is actuated by the 65
15 and might be operated by hand or otherwise, | same motor as the main break-wheel, but is
instead of automatically by a rise in tem- | controlled by a separate detent and so con-
perature. | | nected with the motor that the main break-
The apparatus comprises a signal-transmit- | wheel may move independently of the said
ter connected in circuit with a signal-receiv- | connected set of break-wheels or dram if 70
20 ing station and controlled as to its operation | the detent for the main break-wheel alone
by a local eircuit, the invention consisting | is operated, but will accompany the said main
~mainly in novel features of construction of | brealk-wheel in a greater or less portion of its
the said transmitting apparatus and in com- | movement if both K detents are operated si-
binations and arrangements of the paris of | multaneously. The detentof the main break- 75
25 sald apparatus with the main cireunit, connect- | wheel is arranged to be operated by a defect
irg it with the signal-receiving station and ! in the local circuit other than an actual ruapt-
with thelocal circuit by which it is controlled. | ure of the same—such, for example, as a
IFor convenience in description the appara- | weakening of the battery or grounding of the
- tus will be regarded as intended for auto- | local circuitat any point—while both detents. 80
30 matically transmitting an alarm when a fire | are operated simultaneously if  the local eir-
breaks out, this being the use to which the | cuit is actually broken at any point, so that
apparatus 1s generally pul, and there will be | the main loeality-signal is transmitted .alone
a transmitter at each building or group of | if there is a defect in the local cireuit; but
- buildings to be protected, which transmitter, | both main and local circuits are transmitted 85
35 when operated, will send a signal to a main | if the local circuit is ruptured, as occurs upon
or receiving-station, which signal indicates | the breaking out of a fire. | |
the locality of the transmitter, like the usual | Figure 1 is a front elevation of a transmit-
fire-alarm or distriet signal-receiving appara- | ting-instrument forming part of a signaling
tus. T'he said transmitteris controlled in its | apparatus embodying this invention; Figs. 2, go
40 operation by one or more local circuits ex- | 3, and 4, details to be referred to; Fig. 5, a
tending through the building or group of | modifieation to be referred to; Fig. 6, a dia-
buildings to be protected, and so arranged | gram showing the circuits and the relations
that when the transmitter is set in operation | of the various parts of the apparatus thereto,
by the proper change in any of said loecal cir- | and Fig. 7 a detail illustratinga thermostatic gs
45 cuits it transmits not only the signal indicat- | circuit-breaker that may be employed in the
ing the general locality, but also an additional | local cireuit. |
- signal 1ndicating the particular part of the The transmitting-instrument represented
building or group of buildings in which the | in ¥'ig. 1, which constitutes one of the main
| fire has occurred, or the change in the local | novel features of the invention, comprises a 100
5o cireuit has been otherwise produced that sets | clock-work or motor ¢, which may besuch as
the transmitter in operation. | | commonly employed in fire-alarm-signal
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hoxes, the actuating-spring of said motor he- |

ing normally wound up, so that the niotor

tends to rotate the shaft 0, except when such

I1Q

20

25

35

40

5¢ P

55

6o

05

rotation is positively prevented by the de-
tent, which will be hereinafter described.
The said shaft b has fixed upon it a break-

wheel or signaling-surface 0’, the specific con-

struction of which is bestshown in IFig. 2, and
will be described later on, it heing sufficient
for the present to understand that the said
break-wheel controls a main circuit and ef-
fects the transmission of a signal therein as
does the break-wheel of the well-known fire-
alarm and district signaling-boxes.
break-wheel 0’ and the shaft 0 and motor «
are normally arrested and retained inopera-
tive. by a detent, which may be of any usual
construection, being shown as consisting of a
lever ¢, one arm of which engages a projec-
tion ¢’ on the break-wheel 3/, and the other
arm of which is controlled by the armature-
lever l of an electro-magnet ¢’ in such man-
ner that said lever ¢ is retained 1n engage-
ment with the other detent member ¢’ as
long as the armature remains attracted, but
is released when the said armature 1s retract-
edl by the demagnetization or weakening of
the magnet d’, the said armature being pro-
vided with a strong retractor (shown as a
counter-weight) d? which will retract the ar-
mature before the magnet ¢’ is wholly demag-
netized, and will thus beoperated by a reduc-
tion of the current in said magnet below the
amount required for the safe or normal oper-
ation of the apparatus without the total inter-
ruption of the said current. The shaft b also
has loose upon it a drum e, (shown in end ele-
vation in Fig. 3,) composed of insulating ma-
terial provided with strips ¢’ ¢°, &e., of con-
ducting material co-operating with springs

! 2 3 &e., which rest against the surface of
said drum, so that in the rotation of the said
drum the said pairs of springs will be alter-
nately connected and disconnected, or the cir-
cuit from one to the other of a given pair of
springs will be alternately broken and closed,
as in the operation of an ordinary break-
wheel. The said strips e’ e*, &e., are of differ-
ent lengths, one only co-operating with the
air of springs f/, while two of them co-oper-
ate with the pair of springs f*and three with
the pair of springs f* and four with the pair
of springs f* sothat said drum is the same in
offect as a number of mechanically-connected
brealk - wheels having different numbers of
teeth or projections, the one co-operating with
the pairof springs f’, for example, having one
tooth, the one with the pair f* two teeth, the
one with the pair 3 three teeth,and so on; but
this portion of the apparatus will for conven-
ience be hereinafter spoken of as the “drum”
or “local” signaling device, as the different
break-wheels or signaling-surfaces of which
it is composed indicate the different parts of
the loecality which is characterized by theone
main signal produced by the break-wheel g

There is a connecting medium between the |

The said

brealk-wheel D’ and drum e, which may con-

sist merely of a projection gonthe drum and
the corresponding projection g’ on the break-
wheel. the former being normally placed just
behind the latter, so as to admit of practically
one complete rotation of the break-wheel b’
before it engages the drum and tends to turn
the latter positively with it. If desired, the
said engaging deviee g g’ may be constructed,
as shown in Fig. 5,80 as to permit two or more
complete rotations of the break-wheel before
the drum is positively engaged by it, and in

either case the friction of the springs f’ /7,

&ec., alone or in connection with an additional
friction device g* will be sufficient to overcome
the friction between the drum e and shaft 0
and prevent the rotation of the former until
positively engaged by the break-wheel b, to
which the power of the motoraisdirectly ap-
plied. The drum e is also provided with a
detent, which may consist of a lever /i, one
arm of which engages a projection 2/ on the
drum and the other arm of which has a lat-
eral projection 1% that is engaged by a projec-
tion 7° (see Fig. 4) on the armature-lever ¢ of
an electro-magnet ¢/, arranged to retain the
detent & 7/ in engagement while said arma-
ture is attracted, but to disengage the said
detent when the said armature 18 once re-
tracted, and thereafter to permit the free ro-

tation of the drum e, whatever may be the

position of the armature-lever «. ‘TI'he con-
struction of this detent is substantially like
that of the detent ¢ ¢’ d of the main break-
wheel, the engaging projections on the arma-
ture-lever and detent-lever being so arranged
that when the armature is retracted the pro-

jection on the detent-lever passes wholly by

that on the armature-lever, as will be readily
understood from Fig. 4, thus leaving the de-
tent wholly disengaged and also leaving the
armature-lever free to vibrate under the in-
fluence of its magnet. |

The magnet ¢’ is in the same circuit as the
magnet d’, but has a weaker retractor and is
in a different portion of said circuit, as will
be hereinafter described, so that the weaken-
ing of the current or grounding of the circuit
that will canse the release of the armature ot
the magnet d’ will not release the armature

-of the magnet ¢/, and consequently such a

weakening of the currentorgrounding of the
cireuit will cause the release of the break-
wheel b’, but not of the drum ¢, and under
such circumstances the break - wheel 0" will
rotate one or more times until arrested by
the engagement of the parts g ¢’, and then
further movement of the said break-wheel
and of the motor @ will be prevented by the
detent 1 v/ for the drum, but will take place
when the said drum-detent is disengaged. If,
however, both detents are-operated simulta-
neously, as by a complete rupture of the cir-
cuit through the magnets d” and ¢/, the break-
wheel ' will be operated by the motor, asbe-
fore, for one or more turns, while the drum is
held stationary by the friction device before
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mentioned, but as soon as the parts g ¢ en- |

gage; the dl um will be caused to rotate with

the brea,k-wheel and both will continue to

turn together until the motor runs down.
The object of the construction thus far de-
scribed and the mode of operation of the de-
vices in the entire apparatus will be best un-
derstood by referring to the diagram, Fig.
The main circuit connectmﬂ' the transmlt-
ter apparatus thus far deseubed with the

signal - receiving apparatus at the main or

swnal receiving station is shown as of sub-

and described in Patent No. 341,115, dated
May 4, 1886, which may be refelled to for a
fuller e“tplana,tlon of the various arrange-
ments which will now be briefly descrlbed
The said mainline hasboth terminals ground-
ed at the main office, and includes two inde-
pendent receivin ﬂ'-mstt uments R R/, of usual
construction, one neareach termmaﬂ, and also |
has near eaeh terminal batteries B B’ of un-
equal amount and set, with like poles to line,
so that their emrents normally oppose one
another, leaving, however, asufficientamount
of eurrent on the line to show whether or not
the said line is unbroken by instruments

which are not shown and need not be de-
scribed, as they form no part of the present

invention.

The main line may be tmeed as follows:
Starting from the ground at 2 at the receiv-
mg-s.tdtlon it passes through one battery B
and recelving-instrument R, and thence, as
shown at 3, to the transmitting appar a,tus of
the first out-station, where the circult.is nor-
mally completed, thr ough the break-wheel b’

'to the portion 4 of the main line, leading onto

the next station, and finally 1eturn1nﬂ to the
inain office and passmﬂ' through the receiver
R’ and battery B’ to the D‘I‘Olllld at b, making
practically a metallic ci rcmt but Wlth 22010 and
connection at the 1eeewmn*-stat10n between
the two batteries B and B’, so that a ground
connection at any outmde point wﬂl make
two complete independent ground -circuits,
one through the hattery B and Instrument R
and the other through the battery B’ and in-
strument R’. The si crnals are transmitted by
first grounding one S1de of the line at the
tr ansmlttmﬂ'-statlon and opening and closing
the said ﬂ'rounded circuit and then 1epeat1nﬂ

the same Op&l.:ltl()ll ipon the line at the otker
side of the transmitter, so that if the line is
first be

in working condition the signal will
received on one instrument, as R, and then
on the other instrument, as R’; but if the
line at either side of the transmitter is broken
or grounded the signal will still be. prop-
erly received by the instrument in the other
side of the line. The construction of the
brealk -wheel &" for effecting this result is
best shown in Fig. 2. The said break-wheel
consists, practically, of half a disk, which is
agaln divided into two parts, or is, in other
words, made thick enough in the direction

parallel with 1ts axis of rotation to co-operate |

with two springs & and m, placed s1de by
side. A second set of %pllnws k" and m' are
placed nearly diametrically opposite. the
springs & and m, and when the break-wheel
18 wholly at rest in its normal position both

70

the springs & %’ are in contact with it, the

said springs constituting the terminals of the
parts 3 and 4 of the main line at either side
of said break-wheel, as shown in Fig. 6, so
that the main line is normally closed or com-

pleted through the saic break-wheel as be-

fore stated. Th(, springs m and m’ are each
connected.with the ground, as shown in Fig.
6, and so arranged tha,t neither of them touch
the break- Wheel when arrested in thenormal
position, the said wheel being cut away or in-
sulated beneath them at this point. |

- The projections or teeth b® of the break-
wheel, which operate to open and close the

| circuit controlled by it in the usual manner,

are wide enough to be touched by adJacent
pairs & m and T m’ of the springs, and when

the wheel begins to rotate in the direction.

of the arrow, Iig. 2, it will first pass from
beneath the spring e , thus leaving the side
4 of the main circuit open durmﬂ the first
half-rotation of thesaid br eak-whee] in which
the notched surface passes beneath the
springs k m, each- wide projection of said
surface connectmﬂ sald springs, and thus
connecting the SIde 0.0f the main circuit with
the ﬂround through the spring m, and each
notch of thebreak-wheel opening su eh ground-
circuit in the well-known manner; a,nd thus
preducing a number of opelatlons of the re-
celving-instruments R, dependent on the-ar-
mnﬂ*ement of the teeth and notches in the
br e&l:~wheel b’,in the usual manner. During
the first ha,lf-rotatmn the break-wheel “111
thus pass under the springs &£ m, and in the

next half-rotation it will co-operate with the

springs £’ m/, and thus close and break a
ground-circuit from the transmitter to the
portion 4 of the main line, including the
receiving - instrument R/ at the main sta-
tion., A portion of the part of the break-
wheel that cO - -operates with the grounded
pI‘lI]ﬂb m m’ is cut away, as shown at b3,
Fig. 2, so that during a corresponding por-
tlon of the rotation of the said break-wheel
the springs /o and and %’ are connected with
the break-wheel, but the latter is not con-
nected Wlth the ﬂ'round through the springs
m and m’, and consequently aftel the signal
has been transmitted through the side 3 of
the main line by the notched pmt b of the
break-wheel, the said side 3 is retained in
connection Wlth the break-wheel, which no
Jlonger, however, itself effects the S.:ud cireuit,
and in like manner the side 4 of the main
circuit 1s 1etmned in connection with the
break-wheel for a certain period after the
signal of said break-wheel has been trans-
r_mtted over the portion 4 of the main line.
This connection of the break-wheel with the
‘main line is for the purpose of transmitting
the local signal, as wﬂl now be explamed °
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The teeth or notches of the break-wheel by
which its signals are transmitted only occupy
a portion of its periphery, so as to give time
for the transmission of a local signal after
¢ the main signal, and by the same movement
- of the break-wheel shaft. |
The relation of the local signaling instru-
ment or drum e and its co-operating springs
£’ 4 &e., to the break-wheel and main eir-
1o cuit will! now be explained. The said pairs
of springs are conneected in series with one
another, as shown, one spring of one pair be-

ing in this instance made of the same piece

of sheet metal with the adjacent spring of
the next pair. The two springs of each pair
are alsonormally connected together byloops
6 7 8, (see Itig. 5,) extending to different parts
of the general locality indicated by the sig-
nal of the main break-wheel. Ifor example,
if the main break-wheel indicates a given
block or building in the city, the loops 6 7 3
may represent different floors of the said
building or different buildings of the said
block or group of buildings.

The loeal cireuit that controls the operation
of transmitting device contains a battery B2,
one pole of which is connected, as shown at
20, with one terminal of the magnet ¢/, that
operates the detent for the drum, the other
terminal of which is connected, as shown at
21, with one spring of the pair that 1s oper-
ated by the long strip only of the drum, from
which the said local circuit is continued
through the loop 6 to the other spring of said
pair, and thence the local cireuit passes di-
vectly to one spring of the next pair and
through the loop 7 tothe nextspring thereof,
and so on to the last spring of the last pair,
which is connected, as shown at 9, with one
terminal of the magnet d’, that controls the
detent for the break-wheel 0/, the other ter-
minal of which magnet is connected, asshown
at 10, with a switch 7.2, which normally rests
in contact with a piece connected with the
oround at 12. The other terminal of the bat-
tery B? is connected by wire 13 with another
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contact-piece connected with the ground at
19. ''The connections 13 and 20, between the
battery B? and the magnet ?’ and switch n/,
respectively, are short and may be wires that
are wholly inclosed within the casing that
contains the transmitting instrument and
battery, and the magnet d’ is thus practically
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local cireunit, beginning at 20, and the ground,

so that a ground connection coming upon the
said local circuit anywhere outside of the
short wires 20 and 13 would short-cireuit the
magnet d’, and consequently such a ground-
ing of the local circuit at any point would
release the detent of the main break-wheel
b’, but would not release the detent of the
drum or local signaling device e, as the mag-
net 4/ would remain in the grounded circuit.
The loops 6 7 S normally close the connec-

Ho

switeh 722/, which also normally rests againsta

interposed between the extreme end of the

|

will be one such closure, if loop No.

454,973

that the strips ¢’ €%, &e., on the drum e would
produce no material effect upon the current
in the local circuit, so long as the loops 6 7 8
are in their normally-closed condition. The
said loops each contain one or more circuit-
breakers, which may be of any suitable or
usual kind, the opening of any one of which
causes the whole apparatus to operate as it
demagnetizes both magnets d’+’ and releases
the detent both of the break-wheel 6" and
drum, so that both will rotate, as before de-
seribed, until the motor ¢ runs down.

A suitable form of thermostatic circuit-
breaker to be used for fire-alarm purposes is
shown in Tig. 7, the same consisting of a
conducting-reservoir made in two parts nor-
mally fastened together by easily -fusible
solder, and said reservoir containing.a vola-
tile fluid which expands when the device
is heated, and thus forecibly throws the two
parts of the reservoir asunder when the
easily-fusible solder is sufficiently softened
by the risein temperature. The local circuit
is connected with the said separable parts of
the reservoir, and is thus ruptured when the
said parts are separated, as just described.
When one of the loops, as 6, is thus broken,
the circuit between the corresponding pair of
springs f’ is opened, except when the con-
ducting-strip on the drum passes beneath
them, so that said conducting-strip will pro-
duce a momentary closure of the local eircuit,
and the number of strips that co-operate with
the springs between which the circuit-loop is

hroken thus determines the character of the

Thus if loop No. 6 is broken, there
7 two
such closures, and so on, and if more than
one loop is broken the signal consisting of
the largest number of closures will be trans-
mitted. The conducting-strips are arranged
on the drum in such position that they co-op-

erate with the springs during the part of the

signal,

rotation in which the ground-spring m or m’

of the main break-wheel is over the cut-away
portion of said main wheel, and such closures
of theloecal circuit are caused to transmit sig-
nals inthe main circuit, as follows: The arma-
ture-lever ¢ of the magnet 2" is connected, as
shown at 15, with aspring 6% that malkes con-
tact with' the hub b° of the wheel ', except
when the latter is held in its normal position
by its detent, as will be readily understood
from Fig. 2. The front stop ¢* for said arma-
ture lever is connected with the ground, so
that as the sald armature-lever responds to
the closures in the local circuit it will cause a
oround connection to be made through the
break-wheel 0" to the spring k£ and portion &
of the main circuit during one-half of the ro-
tation of said breal-wheel, and to the spring
I’ and portion 4 of the main ecircuit during
the other half-rotation. The magnet ¢’ is
thus a relay operated by thelocal circult and
itself operating the main circuit. |

The strips on the local signaling-drum are

tions hetween the pairs of springs /7, &e., so 1 duplicated at opposite sides, as shown in Iig.
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o, 80 a8 to operate in both parts of the rota-

tion of the main break-wheel, and thus trans-
mit the local signal to both receiving-instru-
ments at the main office if the main cireuit is
In working condition. |

In order to prevent the‘l.possibility of a

ground connection at some point on the local
circuit between the battery and magnet 4’ on
one side and the break by which the local cir-
cult is operated on the other side from mak-

Ing a circuit for the magnet 4/, .and thus pre-

venting it from responding to the breaks and
closures of the local circuit produced by the
dram, the shaft b is provided with a cam ¥,
which immediately after the shaft is released
operates the switches n n’/, separating them
from the ground connection 12 and moving
them into contact with a connecting-piece n?,
which thus completes the local eircuit, so that

a ground connection at any other point on

the local circuitwould not affect its operation.

The operation of the devices thus far de-
scribed may De briefly stated as follows: The
parts being normally in the condition repre-
sented in the diagram, if the current in the
local eircuit should weaken so as to endan ger
failure in case the apparatus were to be op-
erated, or 1f a ground connection should
come on the said local eircuit the magnet d’
would release its armature and permit the
break-wheel b’ to be operated; but the mag-
net " would still hold its armature and thus
keep the detent in a position to prevent
movement of the drum. The break-wheel b’
would thus be permitted to make one or more
complete rotations, according to the econ-
struction of the engaging devices ¢ ¢/, and
would then be arrested, and consequently
the main signal, characteristic of the trans-
mitting device and entire locality protected
by the local circuits thereof, would be trans-

‘mitted, but would not be followed by any

loeal signal, and information would thus be
given at the main office that something was
wrong with the local eircuit or apparatus, as
the main signal, unaccompanied by the loecal
signal, could only be produced in this man-
ner. If, on the other hand, one of the loops
6,7, or 8 of the local ecircuit were opened,
both the detents would be released and the
break-wheel 6’ would first make one or more
rotations, sending in the main signal alone;
but as soon as-the device ¢ ¢’ should become
properly engaged the drum e would move
with the break-wheel and the instrument
would then transmit the main signal, fol-
lowed by the local signal, which would indi-
cate that a fire had broken out and would
designate not only the general locality, but
that particular part of the general locality
which was occupied by the loop that had
been broken. Thereisa possibility that both
detents might be released without any of the
loops 6 7 8 being broken—as, for example, by
the breaking of the circuits outside of said
loops—and it might be desirable to indi-
cate at the main office that the drum had

moved, even although the drum did not send
any particular signal. Such an occurrence
would be known by the fact that the main
signal would be repeated a greater number
of times than it would if the detent of the
break-wheel only were disengaged; but, as a

Turther means of distinguishing, the drum is

provided with an additional signaling device
arranged to operate affer the main signal
and before the local signal, such device

consisting of a connecting-plate », co-operat-

ing with springs ¢/ 7%, the former connected

and the latter connected by wire 16 with the
spring 0% so that when the contact » passes
over the springs 7 r* immediately after the

projections of the break-wheel have passed

the spring k or k&’ on one or the other side of
the main line will be connected with the
ground, and the contact » is made longer in

the direction of rotation than the contacts of

the break wheel or drum, so as to produce a

70

75

~with the ground, as shown in the diagram, 8o
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cash, which distinguishes it from the dot-sig- go

nal of the main break wheel and drum, and

also serves to separate the main from the
local signal, so as to avoid confusion in read-
ing the signals. - -

It is apparent thatif the main break-wheel

detent had been released by derangement of
the local eircuit, such as before stated, the ap-

‘paratus would still remain in proper condi-

tion to produce the main and local signals if
one of the local circuit-loopsshould be broken,
and when the apparatus is used as an auto-
matic fire-alarm apparatus the reception of
the main signal alone will eall for an inspector
to see what has happened to the local circuit

and to repair the same and set the apparatus

in its original condition; but the main signal

~accompanied by the local signal will be an-

swered by sending the
tinguishing the fire.
I elaim— ' . o
1. The combination of a main cireuit con-

proper means for ex-

necting signal transmitting and receiving sta-'
tions with a transmitting - instrument com-

prising a main break-wheel controlling said
main circuits and a local circuit and series of
distinet signaling-surfaces or break-wheels
connected to move simultaneously, the co-op-
erating members of which are permanently

connected 1n series with one another in said

local circuit, and a motor for actuating the
sald main break-wheel and a series of local

cireuit break-wheels, and a detent for said

motor controlled by the saidlocal circuit, sub-
stantially as described. - o
2. I'he combination of the motor and main

‘break-wheel connected therewith with a set
-of connected break-wheels or signaling-sur-

faces and engaging projections between said

main break-wheel and set of connected break-

wheels, and independent detents forsaid main

break -wheels and set of connected break-

wheels, respectively, substantially as and for
the purpose described. - _ ._
3. The combination of the main circuilt con-
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necting signal transmitting and receiving
stations with a transmitfing-instrument com-
prising & main break-wheel controlling said
main circuit, and a set of connected break-
wheels or signaling-surfaces, and a local eir-
cuit controlled thereby and engaging projec-
tions between said main break-wheel and set
of connected break-wheels, and independent
detents for the said main break-wheel and set

of connected break-wheels, and electro-mag-

nets controlling said detents included in said
local cireuit, subsiantially as described.

4. The combination of the main circuit con-
necting signal transmitting and recelving
stations with a transmitting-instrument com-
prising a main break-wheel controlling said
main circuit, and a set of connected brealk-

wheels or signaling-surfaces, and a local cir-

cuit controlled thereby and engaging projec-
tions between said main break-wheel and
set of connected break-wheels, and independ-
ent detents Tor the said main Dbreak-wheel
and set of connected break-wheels, and elec-
tro-magnets controlling said detents included
in said local cireuit, the armature of the mag-
net controlling the main detent being ad-
justed to operate upon a smaller change in
the current strength than that required for
operating the magnet controlling the detent
for the set of connected break-wheels, sub-
stantially as described.

5. The combination of the main circuit con-
necting signal transmitting and receiving
stations with a transmitting-instrument coms-
prising a main break-wheel controlling said
main circuit, and a set of connected break-
wheels or signaling-surfaces, and a local cir-
cuit controlled thereby and engaging projec-
tions between said main break-wheel and set
of connected break-wheels, and independent
detents for the said main break-wheel and
set of connected Dbreak-wheels, and electro-
magnets controlling said detents included 1n
said local circuit, the armature of the magnet
that controls the detent for the set of con-
nected break-wheels being connected with
the main circuit, as set forth, whereby signals

-or changes in the local circuit produce corre-

sponding signals or changes in the main cir-
cuit, substantially as deseribed.

6. The combinationof the main circult con-
necting signal transmitting and receiving sta-
tions with a transmitting -1nstrument com-
prising 2 main break-wheel controlling said
main circuit, and a set of connecting-wheels
or signaling-surfaces, and a loecal circult con-
trolled thereby and engaging projections be-
tween said main breal-wheel and set of con-
nected break-wheels, and independent de-
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| tents for the igin brealk-wheel and set of

connected brealk-wheels, and electro-magnets
controlling said detents included in said local
circuit, the said local circuit having 1ts ter-
minals normally connected with the ground
and including a battery placed near one of
said grounded terminals,the magnet control-
ling the main break-wheel detent being placed
near the other grounded terminal with sub-
stantially the whole local circuits and Instru-
ments therein between it and the battery,
substantially as and for the purpose de-
seribedl.

7. The combination of the main cireunit con-

necting signal transmitting and receiving

stations with atransmitting-instrument coms-
prising a main break-wheel controlling said
main circuit, and a set of connected wheels
or signaling-surfaces and a local circuit con-
trolled thereby and engaging projections be-
tween said main break-wheel and set of con-
nected break-wheels and independentdetents
for the main break-wheels, and set of con-
nected break-wheels, and electro-magnets con-
trolling said detents included in said local
circuit, the said local circuit having its ter-
minals normally connected with the ground
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and including a battery placed near one of

said grounded terminals, the magnet control-
ling the main break-wheel detent being placed
near the other grounded terminal with sub-
stantially the whole local cireuits and instru-
ments therein between it and the battery, and
a switeh by which the terminals of the local
cirenit are disconnectéd from the ground and
connected together when the break-wheel is
set in operation, substantially as described.
3. The combination of the main circuit con-

necting signal transmitting and veceiving

stations with a transmitting-instrament com-

prising the main break-wheel controlling sald

main circuit, and a set of connected break-
wheels the co-operating members of which
are connected by portions of a local eircuit:
extending to different localities and includ-
ing circuit-breakers, said local circuit being
electrically disconnected from the said main
circuit, but controlling and governing the de-
vices that operate to produce signals in said
main circuit, substantially as and for the pur-
pose deseribed.

Intestimony whereof I havesigned my name
to this specification in the presence ot two
subscribing witnesses.

MORRIS MARTIN.
VWithesses: |

Jos. P. LIVERMORE,
Jas. JJ. MALONEY.
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