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UNITED STATES

PaTENT OFFICE

FRANK. F. LOOMIS,

OF AKRON, OHIO.

'NON-INTERFERING FIRE-ALARM BOX.

SPECIFICATION forming part of Letters Patent No. 461,169, dated October 13, 1891,

Application filed May 1, 1891, Serial No. 391,304,

(No _mndel.) |

’_7’0 all whom it MaY COnCeri:

Be it known that I, FRANK. F. LOOMIS, a citi-
zen of the United Srateb residing at Akron in

the county of Summit fmd State of Ohio, have

invented a certain new and useful IIleOVB-

ment in Non-Inter fering Fire-Alarm Boxes, of

which the following is a speuﬁcatlon
‘Theobject of my mventlon 15 to produce an

improved box for fire-alarm and other tele-

graph systems in which a number of signal-
boxes each arranged to communicate a de-

ter mmed signal, are arranged in a continuous

circuit, whleh shall tm,n%mlt no signal when
another box of the systemisin oper a,tlon and

in which the coil which brings it into acmon |

shall be cut out when the box is closed to re-
duce the resistance to the current of the sys—
tem.

My 1nve11t1011 consists in the peculiar and
novel mechanism, construction, and combina-
tion of parts, helelnaftel descrlbed and then
specifically pointed out in the clfums refer-

~ence being had to the accompanying draw-
ings, Whleh constitute a part of this SpE‘ClﬁC&-

tlon

In the accompanying dld,wmn‘s, in which
similar reference-numeralsindicatelike parts
in the different figures, Figure 1 is a front
elevation of the box mechamsm showing the
p031t10n of the parts when the box is closed
I'ig. 2, an inverted plan of the shunt- Wheel
detached, with the signal-wheel in section,
looking from the bottom of I'ig. 1; Fig. 3, a

1ront elevatwn of the box mechamsm ShOW- _

ing the position of the parts at the moment

the box .is opened; I'ig. 4, a side elevation of"

the box mechanism lying down, looking from
the right of Kig. 1, the parts bemn in the same
pOSlthIl shown in that figure; Flc" 5, a side

elevation of the mechanism O_n the front of

the train-frame, looking from the left of Fig.
1, the parts being in the position shown in

~ that figure; Fig. 6, a similar view showing the

50

position of certain parts when the box is open,
but cut out from interference, as hereinafter
described; and FKig. 7 a plan of the shunt-

‘wheel detached, looking from the top of Fig. 1.

Arrows adjacent to the shunt-wheel in the

di1fferent tw*ules indicate the duecmon of its

motion.
The motor foroperating the sig 11,.:1,111:1'3 mech-
anism consists of a tram of 01001{ work

‘tached to the shaft 5.

for a purpose to be stated

| mounted in a frame consisting of front and

back plates 1 2, supported by corner posts 3,
and is driven by a coiled spring 4, attached
toashaft 5. On theshaft?5is loosely mounted

a gear-wheel 6, and is driven in one direction

by thespring 4 as itunwinds by a pawl 7, piv-
oted to 1t, engaging a ratchet-wheel 8, at-
T'he gear-wheel 6
drives, through a train of gearing, the mem-
bers of which i1t has not been deemed neces-
sary to more particularly describe, a shaft 9,
which carries the signaling-wheel her ema,ttel
described, and the motlon of the train is regu-
lated by an escapement 10.  The spring 4 1s

partially wound up, bufﬁclentb to givethe de-

termined signal at each opening of the box by
the following—described mechanism: Mounted
on a shaft journaled in the frame is a large
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gear-wheelll, which meshesin a pinion on the

shaft 5 and bearsat oneside a sliding bolt 12,
having one beveled 'and one flat face, and is
constantly pressed to project beyond the face
of the wheel 11 by a spring 13, attached to
the opposite face of the wheel.
projecting from the edge of the front plate 1,
1S 3011rnaled a rockmn' lever 15, on whoa:e
outer end is pivoted an arm 16, armnﬂed to
be connected with a rod extendmﬂ' fmm the
inside of the box-door, and from one side of
which lever extends a toe 17, arranged to en-

gage the flat tace of the bolt 12 as tlle lever

15 is rocked forward and cause a partial revo-
lution of the wheel 11 and a consequent wind-
ing of the spring, and on the return move-

ment to engage the beveled face of the bolt
and force it back and resume its former po-

sition. This mechanism 1s 8o arranged that
after the signal has been given the bolt 12

‘will be in posﬂ:mn to be enﬂcwed by the toe
17 as the door of the box is opened Kric-

tionally mounted on the shaft 9, in front of
the plate 1, is the insulated metallic signal-

‘wheel 18, al*lanwecl ordinarily to be driven by

and turned with said shaft, but sufficiently
free to be turned thereon for &djustment and
has on its edge series of teeth for the deter-
mined 5310'11211 alternating with longer blocks,
An msulated

spring 19, connected with one end 20 of the
line wire, constantly presses on the front of
the wheel 18, and a second insulated spring
21 engages the points of the teeth and faces
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Ona post 14,
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‘of the blocks as the wheel revolves and v@hen
thus in contact closes the circuit when elec-

trically connected with the other end 22 of
the line-wire, as hereinafter described.

~As thus far described the mechanism, ex-
cept in minor matters of form and details of
construetion, does not essentially differ from
~the signal- box for which I was granted Let-

- ters Patent of the United Std‘res.No 323,435

10

on the 4th day of August, 1884.
The mechanism for pla,cmﬂ' the swnahnw

- mechanism in circuit and rendering the box

20

~ 8pring 19, cons‘rantly presses against a con-
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non-interfering consists of the follomng de-
vices: Attached to the front plate 1 is an clec-
tro-magnet 23, its poles terminating in blocks
2425 and the ends of its coil connected by a

‘branch wire 26 with the end 22 of the line-
wire and its other end with the spring 21 by
- the wire 27. Pivotally connected to the block

25 by a screw 28 and free to rock horizontally
thereon 1s an armature 29, consisting of two

- bars hinged together at the point 30, so that
~the free end can rock vertically, and near

the extremity of the free end is an offset de-

pending finger 31, for a purpose to be stated.

A spring 32 electr1callv connected with the

ta,_et'-pla,te_ 86 on the back of and extending
under the armature and serves the twofold

purpose of constituting a part of the circuit
connection, as he1ema,fter described, and also

rocking the armature horizontally fmwmd

and a stop 38, attached to the block 24, ar-

rests the forwa,rd movement of the free end
of the armature at a defermined point.
trically connected with the wire 22 are two

springs 34 35, the upper end of the former be-

ing oppositethe upperend of thespring 32 and

arranged to be in contact with it when the

armature 18 rocked horizontally backward
and separate from it when the armature rocks
forward. The other spring 35 is arranged to
press against the contact-plate 36 on the un-
der 51de of the armature when thelatterrocks
downward and out of contact when the arma-
ture 1s raised. Mounted on the shaft 9 be-

tween the plate 1 and alarm-wheel 18, and at-

tached to and revolving with, but electrically
insulated from, the latter, is the shunt-wheel

37, consisting of a narrow pulley having two

flat peripheral faces, the front one of greater

- diameter than the other,divided by a central

annular flange, and the finger 31 isarranged

to rest and travel on one or the other of these

55

faces, as hereinafter described. Atthe point
38 the flange is broken, and one end is reduced

1n width and turned dlaﬂ'on&lly 1n the direc-

6o

tion of the motion of the wheel to the outer

edge of the front face and slightly past the
opposite end of the flange, between which
overlapping ends and slightly past said oppo-
site end is a deep notch in the front face for

the finger 31 to enter and stop the mechan-
At the point 39

ism. (See Figs.1, 3, and 7.)

the front face inclines upward in a direction
~opposite to the motion of the wheel until itis
even with the flange, beyond which both are

Klee-

'
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abruptly cut away, formmﬂ* a recess, while

the flange from a short dlstance in the oppo-

' site duechon is reduced by being incurved

on the front, and thence, in redaced thick-
ness, turns dmgonally outward to the outer
edﬂ'e of the inclined front face. (See Figs.1,
and 5.) |
'On the front of the plate 1 0pp0$1te the end
of the armature, is jour naled a disk-wheel 40,

| bearing a,pwoted pawl 41, arranged toengage
and raise the free end of the arn a_,tu re within

70
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the field of the magnet 23 as the disk-wheel

is partially revolved; and a spring 42 serves

30

to complete the partial revolution of said
wheel in either direction after it shall have
passed its center, so that the pawl shall not

interfere with the movement of the armature.
This disk-wheel is rocked as the box-door is

opened and closed by two pins 43 44, project-

ing from a hub 45, mounted on the shaft 14

| and turning with the lever 15, which pinsalter-

nately engage a projection 46, extending from
the disk-wheel, and a second projection 47
limits the movement of the disk-wheel when

the door is opened by encountering the pin

90

44, When the box is closed and ready for

operation, as shown in Figs. 1 and 5, the fin--
ger 31 rests in the noteh at the pomt 38 and

95

the springs 27 and 32 rest against the .con-

tact-plate 36, thereby establishing a short cir-

cuit between the ends 20 and 22 of the line-

wire through said spricgs and contact-plate.
- At the momentthe dooris opened, as shown

in Fig. 3, the free end of the armature is
ralsed by the pawl 41 from the noteh at the

point 38, thereby releasing the mechanism,
and bmucr'ht within the ﬁeld of the mag-

net 23 and the contact between the sprmﬂ"
The cur- .
rent 1s thus established from the line-wire

35 and contact-plate 36 broken.-

20 through the spring 19, wheel 18, spring 21,
wire 27, magnet-coil 23, and wire 26 to the
line-wire 22, thereby energizing the magnet

which 1eta1ns the armature squended as

100
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long as the spring 21 is in contact with one

of the blocks on the periphery of the wheel
18.
1s such that the spring. o1 will always bear

~on one of these blocks when the finger 81 is

The relative arrangement of the parts

115

in the notch of the wheel at the pomt 38.

'The mechanism being released, the wheel 37
immediately commences to -revolve until the

block of the wheel 18 passes the spring 21,

120

when, the current being broken, the arma,tme )
falls a,nd the ﬁnﬂ'er 31 1ests on the front face

of the wheel 37, the interval of its suspension
due to the lenc-'th of the block on the wheel
18 being suﬂicient to permit the diagonal
part of the flange at the point 38 to pass be-
yvond 1t. The determined signal is then suc-
cessively transmitted until the wheel 37 has

completed one revolution and the finger 31 -

falls into the notcéh at the point 38. When

~the inclined part of the wheel 37 at the point

39 reaches the finger 31, the latter is thereby

raised sufﬁmently to aﬂ'a,m bring the arma-

ture within the ﬁeld of the mag net Where 1t

125 
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is held for a short interval until the diagonal

part of the flange at that point passes beyond
1t, the relative arrangement of the blocks on
the periphery of the wheel 18 being the same
with regard to it as with reference to the
notech at the point 38, as hereinbefore de-

- seribed, where it again falls on the front face
- of the wheel and the signals are continued.
If another box is in operation when this

box is opened, the circuit is thereby broken
by its signaling mechanism, and the armature
not being held up by the magnet 23 the fin-
ger 31 falls back of the diagonal part of the

flang ge at the point 38, and “the ar mature is
therebv rocked backwa,rd 50 that the finger

travels on the back face of the wheel and the

springs 32 34 are brought in contact, thus es-

~ tablishing a short circuit through them and

20

30

35

40

45

55

60

‘arranged when rocked

cutting the signaling mechanism out of cir-
cuit ‘The back deP of the wheel at the pomt
38, opposite the notch in the front face,is in-

“clined upward unti! even with the top of the
flange, (see Fig. 7 and dotted line in Fig. 3,)

which when reached by the finger 31, travel-
ing on the back face, raises the armature
within the field of the magnet, when if the
line is still interrupted 1t falls back of the
inclined flange and is again forced by it on
the back faee but if the line is closed it is
held up by the magnef until the diagonal
part of the flange 18 passed, as hereinbefore
described, w hen by forece of the spring 32 1t
falls on the front face and the signal is tlmls-
mitted.

If at the moment of Opbl]ll]ﬂ‘ the door some
‘other box is in operation, and its springsimi-

lar tothespring 21 restson one of the blocks of
its wheel sufficiently long to permit the finger
31 tofall in front of the ﬂa,nﬂe——-a, comcldence
extremely unlikely to occur————thls box would

communicate its signals until the finger 31

ascended the inclined face at the pomt 39,

when,- the c¢ircult being continually broken

by the signaling meehamsm of the other box,
it would fcﬂl back of the diagonal part of the
flange, and the box would be cut out of the cir-
cuit in the same manner as hereinbefore de-
scribed with reference to the operation at
the point 38. It may be found expedient to
have a succession of these shunts about the

wheel 87 to gnard against any possible con-

tingency.
1 claim as my invention—

1. In a signal-box, a signal-transmitter and

a motor for driving it,'ﬁ[l(i a non-interfering
magnet, and a horizontally-rocking
in one direction to
close the circuit through the signaling mech-
anism and when rocked in the opposite di-

rection to close a short cirecuit and cut said:

signaling mechanisin out of circuit, combined

with a shunt-wheel arranged to revolve with.-

the mechanism and rock said armature from
one direction to the other, bubstantldlly as
shown and deseribed. -

. In a signal-box, a signal-transmitter and
a motor for drwmn* lt and a non-interfering

armatuare

marm ot, and a horizontally- 1‘00]11110' armature

prowded. with a finger and arr mﬁ'ed to close
the circuit through The signaling nlechanlqm'

when rocked in one dweetwn and to close a
shorteircuit andcut said signaling mechanism
out of circuit when 10@1_{ed in the opposite
dileetion combined with a shunt-wheel hav-
ing two peripheral faces arranged to be re-
spectwely traveled by sald armature- finger
when the armature is rocked in alternate Lh-
rections.and provided with adiagonal way to
shift said finger from one face to the other,
substantmlly as shown and described. |

3. In asignal-box,signaling mechanism con-

sisting of a signal- wheel pr-'omded with elon-
h,ated peri pheml blocks alternating with sig-

naling-points, and a contact-spring arran n'ed

toengage and make electr 1e.:11 connection with
sald block:s and points,in combination with

a non-interfering magnet, and a horizontally

‘and vertically 1001{1110' armature provided

with a finger arranged wh en raised and rocked
in onedirection toclose the circuitthrough the
signaling mechanism and magnet- and when

Towered and rocked in the opposite direction

to close a short circuit and. cutf said magnet
and signaling mechanism out of cireunif, and
a shunt-wheel having two peripheral faces
traveled, 1*eqpectwely, by said armature-fin-

‘ger when rocked in alternate directions and

provided with a diagonal way to shift said

finger from one face Lo the other, the blocks

of %&id signal-wheel arranged to be in con-

TAS.

30

90
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tact with the contact-spring when the finger

is opposite said diagonal way to cause S&l(l
magnet to hold said m'mature suspended un-
til sfnd way passes said finger, substantially
as shown and described.

4, In a signal-box, a signal-transmitter and
a motor for drwmw_ it, and a non- -interfering
magnet, and a Vel‘-tieally- rocking armature
provided with a detent-fingertoengage and ar-
rest the
1s closed, arranﬂ*ed when lowered to be with-
out the field of said magnet and to close &
short circuit and cut Scud signaling mechan-
ism and magnetoutof circuit_and wheu raised
to be within the field of said magnet and close

the circuit through said magnet and signaling

mechanism, combined with a pawl arranged

to be operated by opening the box and en-

gage and raise said armature,substantially as
shown and described. |

a motor for drlvmg* it, and a non-interfering

‘magnet,and a horizontally-rockin o armature
arranged to close the circuit through the sig-
nal-transmitter and magnet when rocked 1n

one direction and to close a short circuit and
cut said signal-transmitterout of circuit when

rocked in the opposite direction, combined
with aspring toconstantly force said armature
in the direction to close thecircuitand ashunt-
wheel actuated by the motor to rock the ar-
mature in the opposite direction when the

main circuit is interrupted, substantlally as

| shown and described.

signaling mechanism when the box

105
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120
5. In a signal-box, a sig nal—transmltter and
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- horizontally rocking armature provided with

IO

15

20

‘the detent-finger to travel on divided by a

tent-finger above said flange and within the

and to close a second short circuit and cut the

the pawl to engage and raise the armature, of

6. In a signal-box, a signal-{ransmitter and |
a motor for driving it, and a vertically and

a detent-finger, and a spring to constantly
force said armatureinonedirection, combined
with a shunt-wheel arranged to revolve with
the signal mechanism, having two faces for |

flange, the face in the direction of the force
of the spring having a notch for the detent-
finger to enter and arrest the mechanism, and
the onter face opposite said noteh being in-
clined to the top of the flange to raise the de-

field of the magnet at each revolution of the
wheel, said armature being arranged to close
a short ¢ircuit and cutsaidsignal-transmitter
out of circuit when the detent rests in the
noteh, to close the circuit through the signal-
transmitter when it rests on the notched face,

signal-transmitter out of circuit when it rests
on the other face, substantially as shown and -
described. o I

/. The combination, with the vertically-
rocking armature and the disk-wheel carrying

the spring to complete the partial revolution

461,169

of the disk-wheel when it shall have reached
1ts center, substantially as shown and de-
scribed. - S |

8. The combination, with the rocking arma-

ture and the disk-wheel bearing a pawl to en-
gage and raise the armature and having-a pro-
jecting toe, of a hub arranged to be rocked by
opening and closing the box-door and pro-
vided with pins to engage the toe of and par-
tially rotate said disk-wheel, substantially as
shown and described. |

9. The combination, with the signal-trans-

mitter and its motor, and the non-interfering

30
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magnet, and a vertically and horizontally

rocking armature provided with a detent-fin-

ger and contact-plate,of the shunt-wheel hav-

ing a detent-notch and parallel faces with di-
agonal crossways, and thespring 32, connected
with one end of the line-wire,and the springs

-84 35, connected with the other end of said

line-wire, all constructed and arranged sub-
stantially as shown and described.

In testimony that I claim the above I here-
unto set my hand.

o ~ FRANK. F. LOOMIS.

In presence of— | |
- C. P. HUMPHREY,

C. E. HUMPHREY.
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