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UNITED STATES

Patent OFFICE.

GEORGE M. STEVENS, OF CAMBRIDGE, MASSACHUSETTS.

FIRE-ALARM-TELEGRAPH REPEATER.

SPECIFIOATION formmg part of Letters Patent No, 463, 340 dated November 17, 1891

Apphc&tlon filed Aprll 30, 1891 SenﬂJ Nﬁ 391 129. (No mndel)

To all whom it may conceri:

Be it known that I, GEORGE M. STEVENS,
of Cambridge, in the eounty of Middlesex and
State of Massaehusetts have invented certain
new and useful Improvements in Fire-Alarm-
Telegraph Repeaters, of which the following,
taken 1n connection with the acecompanying
drawlings, 18 a specification. -
- T'his invention relates to that class of ap-
paratus which 1s employed in fire-alarm tele-
oraphs and known as an “automatic non-in-
terfering repeater,” by the use of whicha sig-
nal transmitted over one of several independ-
ent circults 1sautomatically repeated on each
of the other of said circuits, and while a sig-

nal is thus being transmitted on one circuit

and repeated on the other circuits such signal
canhot be interfered with by an attempt to
transinit anothel signal on either of said cir-
cults. -

This invention COIlSlStS in certain novel fea-
tures of construction, arrangement, and com-
bination of parts, which will be readily un-
derstood by reference to the description of
the drawings and to the claims hereinafter
given, and in whlch the invention is clem]y

' pomted out.
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Figure 118 a plan of a machine illustrating
this invention. TFig. 2 is a transverse sec-
tional elevation looking toward the right of
Fig. 1, the cutting plane being on line 2 2on
Fig. 1. Iig.3 ,
looking toward the left of Fig. 1, the cutting-
plane being on the same line as Fig. 2. Fig.
4 1s a sectional elevation looking toward the
right of FKig. 1, the cufting plane being on
on 1*10* 1. Fig. 5 1s an elevation of
one of the eleetro-magnets and 1ts armature
detached. Fig. 6 is a partial sectional eleva-
tion, the cutting plane being on line 4 4 on
Fig.1 and looking toward the left of said fig-
ure. Iig. 7 is a plan of one of the levers P’,
its shaft,a portion of one of the magnets, and
its armature. Figs. §, 9, and 10 are detail
views to be hereinafter referred to. Fig. 11
is a diagram view 1llustrating the devices for
locking the main motive-power mechanism,

In the drawings, A is the bed of the ma-

chine, having erected thereon the frames I3

I3/, connected together by the tie-rods a a,and

having mounted in suitable bearings therein

the shafts C, D, K, and I¥, as shown.

is a similar sectional elevation:

The shatt C has 1oosely mounted thereon
the spur gear-wheel (/;the teeth of which en-
oage with the teeth of the pinion D’ on the
Shaft D to impart motion thereto, and the
shaft D also has secured thereon the gear-
wheel D2 the teeth of which engage with the
teeth of the pinion E’ on the c;haft kK, which
also has secured thereon the p‘emuwheel E?,

-the teeth of which engage with the teeth of

the pinion I on the shaft IF.

The shaft C has firmly secured thereon the
drum G, provided with the flanges b and G,
the latter having formed in 1ts periphery a
series of mtchet-teeth with which the toe of
the pawl b’, pivoted- to the side of the wheel
C’, engages, so as to compel said gear C’ to
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1evolv'e with sald drum when Said drum is

revolved by the descent of a weight (not
shown) attached to the cerd c, wound on said
drum, as shown in Fig. 1.

The shaft I has looselv mounted thereon

outside of the frame B’ the arm d, carrying
at each end a regulator-fan plate d" and near

its shaft the spun?'-plessed pawl d2 which

engages with the teeth of a ratchet-wheel
firmly secured upon said shaft If.

The mechanism above described is the mo-
tive-power machine which operates the arma-
ture-controlling mechanisms for the different

eircuits and is of well-known counstruction.

A plarality of electro-magnets I IT are se-
cured in position on the bed A, and each mag-
net is provided with an armature I, secured

to a lever I’, mounted on- the Shmt shaft e,
supported by screw-centers e’ e/, set in the |

stand e?, secured upon said bed, as shown in
Figs. 1, 2, 3, 5, and 7. The ar matures I are
retracted when the circuits are broken by the
springs /. (See IMigs. 2, 3, and 7.) The bed
A also has erected thereon the frames J and

| J’, which are connected at their upper ends

hy the tie-girt J% and have mounted in bear-

shaft K also has a bearing in the stand ¢, s

cured to the inner face of the fm,me B, a,nd

/0.

80

GO

ings formed therein the shafts I{ and L. [‘he 95

L]

has secured thereon the pinion ¢’, with whmh |

the gear-wheel D?® engages to 1mp:zut to said
shaft KK a rotary motion. The shaft K also
has mounted thereon, so as to revolve there-
with, a plurality of eueult-bleakmw wheels,

each comprising a hub /. and an mbulatmm |

ring 7/, each plowdeﬂ with a deplessmn h?

10D
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in its periphery, the number of said hubs and | arm in a nearly horizontal posttion; but when

insulating-rines corresponding to the number
of magnets I, which of course correspond 1o
the number of circuits in the fire-alarm sys-
tem. Said shaft K also has secured thereon
a plurality of cams ¢ 7, corresponding to the
number of magnets II,and also the cams j, £,

later.
Upon the tie-girt J* are secured as many
insulating-blocks J® as there are magnets 11,

‘and each of said blocks has secured thereon

the two spring-plates j’ and k', (see Fig. 1,)
the former being provided with a curved
bend or downward projection 7° at or near
its free end, adapted to be acted upon by
the insulating cam-ring 2" and to drop into
the depression /? thereon, while the latter is
provided at its free end with a lateral offset
or expansion %', which extends beneath the
spring 4’, with whieh it is in contact when
the bend or projection 4* falls into the de-
pression 7%, asshown in Figs. 2 and 3. Each
of the spring-plates 53 is connected by the
wire 7% to one end of the coil of a magnet H,
the other end of which is connected by the
wire J* to a screw-cup 5%, which is connected
by a suitable wire to one pole of a battery,
(not shown,) and each of the plates &’ is con-
nected by the wire k? to a screw-cup A%, which
in like manner is connected to the opposite
pole of the battery.

The shaft F has secured upon its left-hand
end outside of the frame I the pendent lever
M, having set in its lower end the inwardly-
projecting triangular pin m, which engages
with a similarly-shaped pin n, set 1n and pro-
jecting ontward from the free end of the le-
ver N, pivoted to said frame B, to-lock. the
motive-power mechanism when the circuits
are all closed, said lever N being supported
in position to lock said mechanism by the pin
0, set in the free end of the lever O, secured
upon the end of the shaft L, said pin o being
moved from beneath the pin 7, so that the
free end of the lever N may drop and release
the pin m and allow the motive-power mech-
anism to operate whenever one of the circuits
is broken outside of the repeater mechanism.
The lever N has set in its side, at a point
over the shaft I$, the pin »n” in position to be
acted upon by the cam £ to raise said lever
into position for the pin 7 to intercept the
pin m and again lock the motive-power mech-
anism. The frames J J” also have mounted
therein a non-revolving shaft P, upon which
are mounted, so as to be movable about said
shaft, a plurality of three-armed levers P/, cor-
responding in number to the number of cir-
cuits in the system and which serve to con-
trol the movements of the motor mechanism,.
The long arm p’ of each lever P’ has set in
its free end a triangular pin p° which, when
the circuit is closed, rests upon the upper end
of the spring ¢/, secured to the rear or outer
face of the upper end of the armature-lever
I’, so as to maintain said lever P with its long

463,340

the circuit is broken and the armature 1s re-
tracted by the spring f the spring-plate <" is
withdrawn from beneath the pin p° thus per-
mitting the free end of the long arm p’ to fall,
when the pendent short arm 7° of said lever
P strikes one of a plarality of pendent arms
Q 8, secured upon the shaft I, and causes
a slicht movement of said shaft about its axis
sufficient to withdraw the pin o from beneath
the pin n and permit the lever N to drop, 80
as to remove the pin n from the path of the
pin 7 and allow the motive-power mechan-
ism to operate long enough to impart to the
shaft X one complete revolution. As the
shaft F, that carries the lever M, is arranged
to make five revolutions to one of the shaft
I<, it follows that the cam & must be so shaped
that the pin »n will not be raised into the path
of the pin m until the shaft I’ has completed
four revolutions after being set in motion.
The upwardly-projecting arm p* of the lever
PP’ has set in its free end a pin p° which is
acted upon by the cam 2 to raise the free end
of the long arm p’ until the pin p*rests upon
the upper end of the spring #°, secured to the
inner face of the upper end of the armature-
leverl’, asshown in the drawings, said spring
2 being somewhat longer than thespring ¢/, as
shown in Fig. 2. When the long arm of the
lever P’ is raised, the shatt L. is moved about
its axis by the spring ¢” acting upon the le-
ver ¢, secured on said shaft, so as to move
the pin o into position to support the end of
the lever N, said spring permitting the pin o
to move slightly to allow the pin % to pass
above it when said leverisraised. Thelever
g has formed in its movable end a slot ¢
which extends transversely of said lever, 1nto
which projects the pin 7, which serves as a
stop to limit the movements of the shaft L
about its axis in either direction. |
The lever P’ has connected thereto one end
of a spring r’, thue other end of which 1is con-
nected to some fixed part of the machine, as
the post 7%, and serves to insure the rapid
dropping of the long arm of said lever when
released by the movements of the armature.
Each of the levers P’ has set in its long
arm, a short distance from the shaft on which
it is mounted, the pin s, ¥ig. 3, arranged. to
engage with the shoulder s’, formed on the
side of the upright lever R, fulerumed on the
stand R’, and having its upper end pressed
toward the shaft K by the spring +? and ar-
ranged to be moved against the tension of
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said spring by the pin ¢, Fig. 2, setin the side

of the cam «. |

In order to prevent inferference with the
signal at any time being rung in on one eir-
cuit by an attempt to ring in a signal on
either or all of the other circuits, a rocker-
shaft S is mountied in bearings formed in or
secured to the frames J and J’, upon which
are secured as many pendent L.-shaped levers
s*, Fig. 2, as there are circuits in the system,
to the free ends of the horizontal portions of
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130




10

30

35

40

45

463,340

which are pivoted the stop-bars s the front
ends of which, when in their normal pOSIthHS
rest upon the pms s*, set in the levels $°, as
shown in Fig. 3.

The shatt b has secur ed thereon at the left
hand of Fig. 1 the two-armed levers ¢/, the
front arm of which has adjustably seeured

thereon the weight 8/, and the other arm has’
‘set therein the pin #, Fig. 6, which is acted

upon by the cam /[ to depress the rear arm of
said lever ¢" and move the free endsof tle L.-
shaped levers s°, with the stop-bars s?, toward
the front of the machine, so that the front
ends of the stop-bars s° will project beneath

the pins ¢° set in the free ends of the long

arms of the levers P’, so that neither of said
levers can fall, so as to permit a signal to
be given, except the one that is connected
w1th the cirenit upon w hich the signal is ﬁlSt

| 10“1 ven.

The shaft S has secured upon 1ts right- hand
end the upwardly-projecting arm 82 having
set In its free end the pin %, with w-hieh the
shoulder 1/, Fig. 4, on the under side of the
arm S? engages to lock the arm S* in its rear-

~ward position and prevent the withdrawal of

the stop-bars s° from beneath the pins s°
An independent clock- -power mechanism

consisting of a train of gearing with suitable |

shafts ;:md an eseapement, all mounted in the
frame-work T, with the two-armed weighted
1ever U and the radius-arm U’ and the pawl

1, issecured in position on the bed A, so that
the free end of the radius-arm U’ will act
upon a pin v’, set in the locking-arm S3, to lift
said arm to releasethe pin and permit the
weight S’ to descend and retract the stop-bars
s® from beneath the pins s°.

A curved lever W, Fig. 4, is pivoted at one
end to the frame B and rests near its other
end upon a pin w, set in the rear arm of the
weighted lever U, and has set in its mner
side near the middle of its length the pin w’,

(shown in dotted lines in Fig. 4) upon which |

the cam 7 acts to depress said lever and the

- rear arm of the lever U and raise the frontor
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weighted end of said lever, and thus set in
motion the independent clock-power mechan-

ism. A shaftxis mounted in bearingsin the

upper ends of the posts &’ #/, so that it may
be partially rotated therein. The shaft 2 has
loosely mounted thereon a plurality of two-
armed levers v, corresponding in number to
the number of circuits, each of which has
formed upon or secured to one of its arms a

plate ¥’, upon which is placed a numeral cor- |

responding to the number of a circuit or dis-
triet, as 1, 2, 3, &e., while the other arm of
said lever, which is made L-shaped, has piv-
oted thereto the pendent stop-plate 22, Figs.
2 and 3, the lower end of which is carved con-
centric to its pivotal axis and is provided at
its rear lower corner with the shoulder 7/
which is pressed againstthe pin z,set in said
lever 7, by the tension of the spring 2/, Fig.
3, one end of whichis connected to said lever

all so arranged that when the plate ¢/ is in a
horizontal position and the long arm of the
lever P’ is in a horizontal position the curved

Co
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lower end of the plate 2* will rest upon the
pin o/, set in seid-lever P’, to maintain said

numbered plate ¥” in a horizontal or nearly
‘horizontal position until the end of the long

arm of said lever P’/ falls from lts eupport
upon the upperend of the spring+’, when, the
pin a’ being withdrawn from beneath the
plate 7% the L- shaped arm of the lever y falls
by the aetlon oi the forceof gravity until the
plate 7" assumes a nearly-perpendicular po-

sition and mcheetes the distriet from which

RN I S Lo . X

the signal is given. )

The levers iy 1y are. prevented from bemn'
moved lengthwise of the shaft «# by the pins
a* a?, set in L said shaft, one at each end of the
hub of each of smd levers, said pins pro-

jecting upward sufficiently far to serve as

stops to limit the movement of the levers v
around said shatt, when the heavier ends of
said 1evels drop by the inner edges of the
plate 4" coming in contact theremth as indi-

cated in dotted lines in Fig.8. The left hand

end of the shaft « has ﬁrmly secured thereto
a hub ¢’, from which radiate three arms a4,
a’, and a“ the arms o* and ¢’ serving, in con-
nection with the pin ¢, set in the post x’, to
limit the movement of the shaft « about its
axis in either direction. The normal posi-
tion of said arms is, as shown in Fig. 8, with
the arm ¢ in contact with said pin cc‘ where
1t 1s held by the tension of the spring ¢, one
end of which is connected to the arm af and
the other to the base of the column &/, as

shown in Kig. 3.

The end of the shaft £ 1s squared at «? to
receive a key by which said shaft may be
partially rotated in the direction indicated
by the arrow on Iig. 8 to turn the indicator-

plates down to a horlzontal position after

they have been thrown up.

In Figs. 9 and 10 is iilustrated a modified
form of the cireuit-breaking wheels and the
spring- pletesy and %/, in which the spring-
plates 5/ and % are made of equal length and
uniform sha,pe and separated from ea.eh other,
as shown in Fig. 9, and the ring A/, mstead
of being prowded with the depreeslon h?, has

75
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set in its periphery a piece of metal h* Wthh |

extends lonultudlmlly of said ring A’ ,so that
both springs 7" and £’ will make contact there-
with and thus complete the circuit, as ehow
in said Figs. 9 and 10. - -
The operatlen of this invention is as fol-
lows: The parts being in the positions shown
in the drawings, mthout being in connection
with the battery or other source of electric
force, 1f such connection be made the several
armatures will be moved into contact with
tlhie pole ends of the magnet-cores, thereby
Wlthdl awing the springs 7° from beneath the

pins p* and ellowmﬂ sald pms to drop upon -

the upper end of the spring " without affect-
ing any other parts of the machine, such be-

1/ and the other to the platey above 1ts pwot | ing thenormal condition of the meehme when

I20
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ready for operation. Supposc now that a sig-
nal is given from a box in district 1, and the
circuit through the left-hand magnet is broken.
The armature of said magnet 1s retracted by
the tension of its spring f, the spring ¢ is
withdrawn from beneath the pin p* of the
left-hand lever P/, and the long arm of said
lever drops to the position indicated by dot-
ted lines in Fig. 3, the pin p* passing down-
ward between the springs <" and 2°, and the
baekward movement of the armature I being
limited by the adjustable stop /.

The falling of the long arm p’ of the lever
P’ causes the arm 2° of said lever to strike
the lever Q and move it into the position in-
dicated by dotted lines in Fig. 3,thereby mov-
ing the shaft L about its axis and moving the
upper end of the lever O toward the front of
the machine a sufficient distance to remove
the pin o from beneath the pin n, when the
freed end of the lever N will fall, thereby re-
leasing the main motive-power mechanism,
which is set in motion by the descent of its
weight (not shown) and continues to operate
until the shaft I has made one complete revo-
lution, when the motor mechanism will be
acain locked by the levers N, O, P, and Q as-
suming the positions shown in full lines in
IFigs.2 and 3 and in partin Fig.11. "The first
effect produced by the rotation of the shaft IK
is the passage of the pins{in the cams zabove
the upper ends of the levers R, thus releasing
them, so that their upper ends are moved to-
ward the rear of the machine by the tensions
of the springs+® until the shoulders s” on said
levers are beneath the pins s of all the levers
I’ except the one that was dropped before
the commencement of the movement of said
shaft, thereby rendering it impossible for said
levers to drop so as to interfere with the sig-
nal being given from district 1. The next
result of the movement of said shaft K is the
action of the circuit-breaking wheels upon the
spring-armsj’ to raise them froin contact with
the springs &/, so as to break all the circuits
not before broken and cause the signal being
cgiven in district to be repeated on all the
other circuits. The continued movement of
the shaft K causes the cam [ to act upon the
in 2 to raise the weight S’ and move the
shaft S about its axis, thereby moving the
lower endsof the levers s*and the stop-bars s°
roward the front of the machine till the for-
ward endsof allof thestop-barss®areadvanced
beyond the path of the pins s° so as to pre-
vent the ievers P’ belonging to the other cir-
cuits dropping, even after the shoulders s’ are
removed from beneath the pins s, which 1s
done by the action of the pins ¢ in the cams
¢ upon the upperends of the levers R during
the last part of the revolution of the shatt Is.
At the same time that the cam [ is acting to
raise the weight 8’ the cam j is acting, through
the lever W and its pin w’, todepress the pin
1w in the lever U and raise the weighted end
of said lever, thereby allowing the arm S° to
drop and engage by its shoulder «’ the pin

in the upper end of the lever 5° to lock sald
shaft in the position to whiclt it was moved
by the raising of the weight &/, so that neither
of the levers P’ can drop until the inde-
pendent clock - power mechanism has com-
pleted its operation by its weight W’ run-
ning down and the arm U’ comes in contact
with the pin p’ and raises the latch-lever S°
The latter part of the revolution of shaft K
causes the cam ¢ to act upon the pin #° to
raise the long arm p’ of the lever P’ to the
position shown in full lines in Figs. 2 and 3;
but the very last part of said revolution
causes metal contact to becompleted between
the springs 3’ and %', and the armature is
again attracted into contact with the poles of
the magnet and the pin p?is transferred from
the spring * to the top of the spring 7', when
the parts are in condition to repeat the oper-
ations. Wheneverone of the levers P’ drops
it releases the L-shaped arm 7, which drops
of its own weight into the position indicated
by dotted lines in Kig. 8, thus indicating tho
number of the distriet from which the signal

Col1les.

I claim— |

1. In a fire-alarmm-telegraph repeater, the
combination of a circuit-breaking wheel, an
electro-magnet and its armature, a pivoted
lever carrying said armature, a pivoted mo-
tor-controlling lever constructed and arranged
to have its main or long arm supported in a
horizontal or mnearly horizontal position by
said armature-lever and to be moved about
its pivotal axis by the force of gravity when
said armature is moved away from its mag-
net, a motor mechanism constructed and ar-
ranged to be operated by a weight, a locking
mechanism for arresting the operation of said
motor mechanism, constructed and arranged
to be tripped by thefallingof said motor-con-

trolling lever,and a cam forraising said lever

to its normal position, mounted upon and re-
volving with the circuit-breaker shaft.

2. In a fire-alarm - telegraph repeater, the
combination of a plurality of circuit-break-
ars, an equal number of electro-magnets con-
nected with as manyindependentcircuits and
each provided with an armature carried by a
pivoted lever,a motor mechanism for operat-
ing the circuit-breakers, alevermounted upon
and revoluble with one of the shafts of said
motor mechanism, a movable stop for inter-
cepting said lever and locking the motor
mechanism, a rocker-shaft earrying a radius-
arm for supporting said movable stop in lock-
ing position,aplurality of arms secured upon
sald rocker-shaft corresponding in number to
the number of magnets and armatures, a like

number of pivoted motor-controlling levers
supported in their normal positions by said

armature-levers, (and each constructed and
arranged to automatically move about its piv-
otal axis when the circuit to which 1t belongs
is broken outside of the repeater and by such
movement release the motor mechanism,) and
a cam to act upon and raise each of said mo-

70

So

S5

00

I O«

10!

I

I}

T2¢

[2!

I 3¢




[O

20

30

35

40

independent circuits, an equal number of cir-

motor mechanism for operating said circuit-

anism, of a plurality of pivoted motor-control-

position when the circuit is broken outside of
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tor-controlling levers to their normal Posi- |
tions before the completion of a revolution of
the circuit-breaker shaft. -
3. The combination, with an electro-mag-
net, an armatuare carried by a pivoted lever,
a GlI‘Clht—bIe‘lklnﬁ" wheel, and a motor mech-
anism for Opemtmﬂ‘ said ecireuit- breaker, ol -
a motor-locking mechanism comprising the
levers M, N, zmd O and the pins m, n, and o,
the rocker-shaftL an arm (), secured on shaft
L,thethree-armed lever P’ ,provided with pins
or shoulders p? p° ) and s, the lever R, provided
with a shoulder s’, the spring 3, the cam 1
and the pin #, all eonstrueted armnﬂ*ed and
adapted to 0perate substmltmlly as described. |
4. In a fire-alarm-telegraph repeater, the
combination, with a plurality of electro-mag-
nets and armatures connected in as many |

I"'

cuit-breaking wheels on a common shaft, a |

breaking shaft, and a movable locking device
for Mresbmg and releasing said- motor mech-

ling levers constructed and arranged to be

‘supported in their normal positions by the

armature-levers and to drop from said normal

the repeater unless arrested by the non-in-
terfering devices, an equal number of mov-
able stops construeted and arranged to pre-
vent said motor-controlling levers falling
when the circuit is broken by the circuit-
breaking wheel, cams and springs for moving
sald st0ps a rocker shaft, a radius-arm ::‘md
a two-armed lever secured, to said shaft, a
weight on one of said arms, a cam to raise |
sald weighted -arm and rock said shaft, an
auxiliary motor mechanism provided with an
escapement and a weighted lever, a cam for
raising the weighted end of said lever, alatch- i

|

lever for locking said rocking shaft with its

-weighted lever-arm in raised position and to

be tripped by the weighted lever of the aux-
iliary motor, and a plurality of stop-bars car-

ried by said rocker-shaft and arranged 1n po-

sition to prevent the falling of the motor-con-
trolling levers after the first-mentioned mov-
able stops are withdrawn and until thelatch-
lever is raised by the running down of the
auxiliary motor mechanism. -

5. As a means of preventing interference
between a plurality of fire-alarm circuits, the
combination, with an 1ntermlttently-revolu-
ble circuit-breaker shaft and a plurality of
circuit-breaker wheels thereon, of a plurality
of drop-levers P/, one foreach eirc_uit, for con-
trolling the rotations of said circuit-breaker
shaft, the rocker-shaft S, constructed and ar-
ranged to be moved about its axis by the revo-
lutions of the circuit-breaker shaft, a plu-
rality of movable stops, one for each circuit,
carrted by said rocker-shaft and movable
thereby into positions to prevent the drop-
ping of all the levers P’ except the one first
released by the breaking of the circuit outside
of the repeater, a lockmn-arm arranged to
maintain said stops in such mterceptm ' pOSi-
tion, and a clock-motor mechanism con-
structed and arran ged to release said locking
device at the expiration of a certain interval
of time after the completion of the last revo-
lution of the circuit-breaker shaft.

In testimony whereof I have signed my
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name to this specification, in the presence of 75

two subseribing witnesses, on this 27th day of
Aprll A. D. 1891, x

GEORGE M. STEVENS.

Witnesses:
-~ N. C. LowBARD
WALTER E. LOY[_BARD.
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