. No. 663,767, : Patented Dec. [, 1900.
R. C. LIVINGSTON.

FIRE ALARM.

(No Model.)

=

N

i/
v/

@
|
TN '
/W |
. e o
‘ [

&/

/

RC. Leveregstore, Iykolor,

_W}Ix)csscs .
W/&@r By Zes JMorgeys,




No. 663,767.

(No Model.)

Patented Dec. [I, 1900.
R. C. LIVINGSTON.

FIRE ALARM.
(Application filed Mar, 24, 1900.)
2 Sheets—Sheet 2.

"l
— i"
e || |
2
\ 5752 ||
NI MZRS 4EL )
e B o SRR )
! /S 23] 7
l.— Uy Qg!:‘ - 36 N7 3 L
I E > T I s Jb; i '_? L 22
I kel sz I
Zy W T2 578
o g s
l‘“li. » l .> % T 77 s 7/
| il LE76 75 L
0 S/ S a1
ff | oSt [ g Gzl
L i g o ==
| A8 26
[ 2
l‘ :
l’ S S0 T it 372
| 37 ]
‘ ||”|Hn l )

MK

Wﬁr)e‘sscs

Y'or)

Z.C.IL, z’aé;zgs Zo ;al,’ﬂ“?

]3;}' 7es f]]llom)cys.




IO

15

20

235

30

35

40

45

50

- UNITED STATES

PaTenT OFFICE.

REASON C. LIVINGSTON, OF SPRING VALLEY, MINNESOTA.

FIRE-ALARM.
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2o all whom it may concern:

Be it known that I, REASON C. LIVINGSTON,
a citizen of the United States, residing at
Spring Valley, in the county of Fillmore and
State of Minnesota, have invented a new and
usefal Fire-Alarm, of which the following is
a specification.

This invention relates to fire-alarm appa-
ratus in general, and more particularly to the
class of fire-alarm telegraphs in which the
alarm is sent in to a central station through
the medium of an automatic circtiit-closer
which governs an electric eircuit including
the proper and well-known instruments at the
central station.

One object of the invention is, primarily, to
produce a construction of automatic cireunit-
closer which,while possessing great efficiency,
will be extremely cheap, and, furthermore,
will be so simple in its construction that it
will not be easily susceptible to disorder and
may be guickly and easily set and released
at the proper times.

A further object of the invention is to so
arrange and house the circuit-closer that ac-
cess thereto may be had by breaking a glass
in the closure and in which a new glass may
be readily put in place.

An additional object of the invention is to
so arrange the parts that they will be readily
accessible, whereas under ordinary cireunm-
stances the mechanism will be completely
concealed and will remain so even after the
glass has been broken.

In the drawings forming a portion of this
specification, and in which like numerals of
reference indicate similar parts in the sev-
eral views, Figure 1 is a perspective view of
the complete device, showing the door of the
casing opened for access to the mechanism of
the construction. Fig. 2 is an elevation of
the mechanism of the eircuit-closer, which is
carried on the inner face of the door, which
is shown within the casing in Fig. 1. Fig. 3
is a side elevation of the construction shown
in Fig. 2. TFig. 4 is a detail perspective view
showing the rock-shaft which carries the de-
tent, the governing-arm, and the release-arm.
PFig. 5 is a perspective view showing in de-
tail the rock -shaft and the circuis- closing
arm and shaft-rocking arm carried thereby.

Fig. 6 is a detail perspective view showing
the push-rod for releasing the detent.

Referring now to the drawings, the mech-
anism of the present invention is contained
in & box or casing 10, the upper end of which
is preferably rounded, as shown, to facilitate
the shedding of water, and which box or cas-
ing is adapted to be secured upon a post or
other suitable support by means of screws
passed through its back or in any other suit-
able manner.

The circuit-closing mechanism is mounted
directly upon a board 11, which is in'the form
of an inner door having hinged conmnection
with a side wall of the box, so that the door
may be moved into and out of the box and
simultaneously reversed. Hence when the
door is moved into the box the meehanism is
concealed and protected, and when itismoved
out of the box its inner face is turned out-
wardly and the mechanism is exposed, as
shown in Fig. 2 of the drawings.

The circuit-closing mechanism comprises a
train of gearing which is mounted between
the usual frame-plates 12 and 13 after the
manner of an ordinary clock mechanism.
Mounted in bearings in the plates 12 and 13
is a main shaft 14, upon which is loosely
mounted a master-gear 15, carrying a pawl
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16, which coOperates with a ratchet-wheel 17

upon & winding-dram 18, which is fixed upon’

the shaft. Theouterend of the shaft 14 pro-
Jjects through the front plate 18 and issquared
for the reception of the usual winding-key,
and to the winding-drum is fixed one end of
a cord 19, which passes upwardly and over a
pulley 20 and has a weight 21 on its opposite
end. The pulley 20is mounted upon a shaft
carried by a plate or ledge 22 upon the door
or board 11 above the mechanism, the plate
or ledge having a brace 24, as shown, to pre-
vent displacement. .

The master-gear 15 has a plurality of pins
25 projecting from its front face, and these
pins are adapted to engage and depress the
free end of a lever 26, which is fixed to a
rock-shaft 27, journaled in the plates 12 and
13, the lever being held yieldably in the path
of movement of these pins by means of a heli-
cal spring 28, which encircles the shaft and
one end of which is attached to the shaft,
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while the opposite end is attached to the
frame-plate 13. Alsofixed to the rock-shaft
27 is a circuit-closing arm 29, which extends
downwardly from the shaft for codperation
with an electric terminal plate 30, which is
mounted upon a block 31 on the board 11.
The plate 30 has a conductor 31* leading there-
from and forming one eonductor of the alarm-
circuit, the opposite conductor consisting of
a wire 32, which is wrapped around the con-
tact-arm and is then passed through trans-
verse perforations in the head 34 of the arm,
so that said wire makes direct contact with
the contact-plate. Thus as the master-gear
rotates the pins alternately depress and re-
lease the lever 26, the engagement of the pins
with the lever acting to move the contact-
arm from the contact-plate, whereas when
the pins release the lever the contact-arm
moves to bring the wire into contact with the
contact-plate, thus closing the circuit inter-
mittently, or rather breaking the circuit in-
termittently, for the reason that the spring 2

acts to hold the contact-arm normmally in con-
tact with the contact-plate. It will therefore

~ be readily seen that in order to cause the

30

35

40

45

50

55

60

65

mechanism to always send in the same pre-
determined signal (represented by breaks in
the circuit) it is only necessary to proportion
the degree of rotation of the master-gear and
the number of pins in operative positions
with respect to the operating-lever 26. For

‘this purpose there are employed two gear-

wheels, of which one wheel 35 is a striking-
wheel and is loosely mounted upon the shaft
14, while the other gear-wheel 36 is mounted
upon a shaft 37, journaled in the plates 12
and 13 above the shaflt 14, The wheel 36
is in the form of a gear-wheel and is fixed
upon the shaft, said shaft having also a pin-
ion 38 fixed thereon, which meshes with the
master-gear, so that the gear 36 is rotated by
the action of the weight 21. Conversely, if
the rotation of the gear 36 be stopped the
rotation of the master-gear will be stopped,
and hence in order to limit the degree of ro-
tation of the master-gear to give the desired
number of depressions to the lever 26 it is
only necessary to limit the number of rota-
tions of the gear 36. This limitation of the
number of rotations of the gear-wheel 36 is
effected through the medium of the striking-
wheel 35, which has a limited degree of rota-
tion, the wheel 35 being rotated from the
wheel 36 by engagement of a face-pin 39,
which is carried by wheel 36 and engages
with 4 single tooth at a time of the wheel 35,
so that for each rotation of the wheel 36 the
striking - wheel 35 is advanced one tooth.
When the wheel 35 reaches the limit of its
rotation, the wheel 36 is of course stopped,
which in turn stops the master-gear. The
wheel 35 has always the same degrees of angu-
lar motion, and hence the master-gear is al-
ways given the same degree of angular mo-
tion, and the same number of pins are always
engaged with the lever 26 to always break
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the circuit the same number of times and send
in the same signal. The angular movement
of the striking-wheel 35 is regulated by the
length of a slot 40, which is cut in the periph-
ery thereof, and in this slot lies one end of a
bent plate 41, attached to the board 11.

In order to take the strain of stopping the
mechanism from the pin 39, and to thus save
wear and tear upon the pin and the teeth of
the wheel 33, a detent-disk 42 is fixed upon
the shaft 37 and has a radial slot in one flat-
tened side thereof, this slot being positioned
to receive the laterally-turned end of a de-
tent-rod 43, which is fixed to a rock-shaft 44,
mounted in the plates 12 and 13. Asthe end
of the detent, however, tends to fall into this
radial slot at each rotation of the detent-disk,
provision must be made to prevent this ae-
tion until the wheel 36 has rotated the proper
numberof times. This resultis accomplished
by attaching a second rod or arm 46 to the
rock-shaft 44, the outer end of which is bent
downwardly and formed with a knife-edge,
which drops between the teeth of the strik-
ing-wheel 35 each time the rod 43 reaches the
flattened or cam edge of the detent-disk, and
the knife-edge is of such length as to engage
the periphery of the wheel 35 before the arm
or rod 43 can move into engagement with the
slot of the detent-disk. When, however, the
wheel 36 has rotated a proper number of
times and the wheel has been correspondingly
moved to the limit of its motion, the knife-
edge of rod 46 enters a deepened radial slot
47 of striking- wheel 35, this slot having a
depth, as shown, which is sufficient to per-
mit arm 43 to engage the slot of the detent-
disk. At the opposite limit of its rotation
the wheel 35 has a second radial slot, asshown
at 49, so that when the wheel 35 is at the
point of its initial operative movement the
knife-edge may enter the slot and permit arm
43 to engage the slot of the detent-disk and
hold the mechanism in its set position. The
speed of rotation of the parts is regulated by
a fan 50, mounted upon a shaft 51, journaled
in the plates 12 and 13, and this shaft is ro-
tated through the medium of a pinion 52,
whieh is in engagement with wheel 36.

In order to lift the arms 43 and 46 to ini-
tially release the mechanism to permit it to
operate as hereinafter described, a lever 55
is fixed to the rock-shaft 44 and lies in the
path of movement of a cam 56 upon a push-
rod 57, which is slidably mounted in plates
12 and 13 and has its outer end provided with
a knob 53, lying at the outer side of the board
or door 11. .

The operation of the mechanism is as fol-
lows: The weight 21 being raised by winding
up the cord on the winding-drum 18, the wheels
35 and 36 are adjusted so that arm 43 will
engage with the slot in the detent-disk and
the knife-edge of rod or arm 46 will engage
with the slot 49. With the parts in this
position they will remain at rest. The rod

57 is then pushed inwardly, so that its cam
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56 passes under and engages with the lever
65, operating said lever to raise the arms 43
and 46 from the slots. The action of the
weight through the medium of the cord on
the winding-drum causes the several wheels
to rotate and the striking-wheel 35 is ad-
vanced step by step in the direction of termi-
nation of ifs operative movement, the cam
edge of the detent-disk in riding under the
turned end of arm 43 acting to raise said arm
and correspondingly move the rock-shaft to
raise the knife-edge of arm 46 from the teeth
of striking-wheel 35. This operation of the
partscontinues intil the wheel 35 has reached
the limit of its operative movement, when the
knife-edge enters the slot 47 to permit arm
or rod 43 to engage the slot of the detent-disk,
and the mechanism is stopped.

The wheel 35 is loosely mounted on shaft

-14, and in resetting the mechanism itisonly

necessary to operate shaft 44 toraise the knife-
edge from the slot 47,-when wheel 35 may be
rotated reversely to position the parts asorigi-
nally. The drop of the weight may be suffi-
cient to insure several operations of the mech-
anism with one winding.

The formation of the slot 40 and the plac-
ing of the codperating plate 41 permits the
accurate adjustment of the striking-wheel 35
to set the mechanism, and it will of course be
understood that by lengthening the slot 40
and further and correspondingly separating
slots 47 and 49 the master-wheel may be given
a greater degree of angular motion and the
cireuit broken a greater number of times.
Furthermore, the pins 25 may be positioned
to ring different combinations and various
modifieations of the mechanism may be made.

Access to the push-rod 57 is had through an
opening in the outside cover 60 of the box or
casing 10, this cover or door being attached
by means of hinges and having a hasp and
lock, as shown. The opening of the door is
normally closed by means of a glass 61, which
is held removably in place by a bottom strip
62, which incloses the lower edge of the plate,
and by side strips which lie against the side
edges of the glass plate. The upper edge of
the glass plate is engaged by a turn-button 63,
as shown., When it is desired to send in the
alarm, the glass is broken and the push-rod
is operated. The conductor-wires are led ont-
wardly through a curved pipe 65, which is
mounted upon the upper end of the box and
has its free end disposed downwardly, where-
by rain-water and other moisture that may
ran down the wires will not gain access to the
box.

In practice the mechanism may be placed
in a box of any specific style preferred, and
any suitable materials and proportions may
be employed for the various parts without de-
parting from the spiritof theinvention. Fur-
thermore, it will be noted that should the rod
57 be drawn outwardly after being pushed
inwardly to send in an alarm and after the
alarm has been sent in the portion 56 will

38

again engage the rod 55 to release the mech-
anism. At this time, however, the striking-
wheel 35 is at the limit of its motion, owing
to the engagement of the stop 41 with the
notch or recess 40, and hence when wheel 36
begins to rotate the pin 39 moves into engage-
ment with striking-wheel 35 and is held there-
by against further movement, and a second
alarm cannot be sent in until the box is un-
locked and the apparatus again set, the strik-
ing-wheel 35 being moved toitsinitial position.

The portion 24, while acting as a brace of
the part 22, acts primarily to confine the lead-
ing-in wires 60’ and 61, which lead from the
line to the instrument and are connected at
their inner ends to posts 70 and 71, to which
the wires 32and 31* are attached. Thekeeper
or brace 24 is located on the rear face of the
inner door and adjacent the hinge edge there-
of and prevents the slack of the wires from
dropping down and into the mechanism when
the door is closed, this slack being necessary
to pernitopening of the door,as will be readily
understood.

‘What is claimed is—

1. Adeviee of the class deseribed compris-
ing a train of gearing including a wheel pro-
vided with pins, a circuit-closer including a
movable member lying in the path of the pins
for engagement and operation thereby, a de-
tent - disk operatively connected with the
train, a detent for engaging the detent-disk
to stop the operation of the train, a striking-
wheel operable by the train, and a governing-
arm connected with the detent and disposed
for codperation with the striking-wheel to gov-
ern the codperation of the detent and detent-
disk, said striking-wheel being movable inde-
pendently of the train for return movement
after each operation without operating the
circuit-closer.

2. A device of the elass described compris-
ing a train of gearing and a movable circuit-
closing member in operative relation thereto,
a detent-disk operatively connected with the
train, a detent for engaging the detent-disk
to stop the operation of the train, a striking-
wheel operable by the train, and a governing-
arm connected with the detent and disposed
for ecodperation with the striking-wheel to gov-
ern the cooperation of the detent and detent-
disk, said striking-wheel being mounted for
movement independently of the train, where-
by it may be returned after each operative
movement and without operating the circuit-
closer.

3. A device of the class deseribed compris-
ing a train of gearing including a eircuit-
closer-operating wheel, a detent-disk opera-
tively connected with the train, a detent for
engaging the detent-disk to stop the opera-
tion of the train, a striking-wheel operable
by the train and having radial slots sepa-
rated by an interspace corresponding to the
angular operative movement of the ecircuit-
closer-operating wheel, a governing-arm eon-
nected with the detent and disposed in oper-
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ative relation to the striking-wheel to enter
the slots of the striking-wheel and permit en-
gagement of the detent with the detent-disk,
means for limiting the angular movement of
the striking-wheel to aline the slots alter-
nately with the engaging portion of the gov-
erning-arm, said striking-wheel being mov-
able independently of the train, and a mov-
able circnit-closing member in operative re-
lation to the circuit-closer-operating wheel.
4. A device of the class deseribed compris-
ing a train of gearing including a master-gear
having pins, a rock-lever in the path of move-
ment of the pinsforoperation thereby, a con-
tact-arm connected with the lever, a contact-
plate with which the arm is in normal con-
tact, a detent-disk connected with the train,
a detent for engagement with the disk, a
striking-wheel for operation by the train, a
governing-arm connected with the detent and
disposed for codperation with the striking-
wheel to govern the codperation of the de-
tent and detent-disk, a release-lever con-
nected with the arm and detent to move them
simultaneously from the striking-wheel and
disk, and a push-rod having a eam for en-
gagement with the release-lever to operate it.
5. A device of the class deseribed compris-
ing a casing having a reversible door sup-
porting a train of gearing including a master-
gear having pins, a rock-lever in the path of
movement of the pins for operation thereby,
a contact-arm connected with the lever, a
contact-plate with which the arm is in nor-
mal contact, a detent-disk connected with the
train, a detent for engaging the disk, a strik-
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ing-wheel in opérative relation to the train,
a governing-arm connected with the detent
and disposed for cobperation with the strik-
ing-wheel to govern the codperation of the
detent and the detent-disk, a release-lever
connected with the arm and detent to move
them from their engaging positions, and a
push-rod for operating the release-arm, the
striking-wheel being movable independently
of the train, whereby it may be returned af-
ter each operative movement when the de-
tent and governing-arm are raised from their
engaging positions.

6. A device of the class deseribed compris-
ing-a train of gearing having operative con-
nection with a movable cireuit-closing mem-
ber and including a striking-wheel having a
limited movement and means for driving the
train, means operated by the train for inter-
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mittent engagement and disengagement with

respect to the striking-wheel to permit move-
ment thereof step by step, said means being
adapted to restin engagement with the strik-
ing-wheel to lock the train against operation
when the striking-wheel is at one limit of its
movement, and means for stopping the strik-
ing-wheel at the opposite limit of its move-
ment. ]

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of witnesses. .

REASON C. LIVINGSTON.

Witnesses:

R. J. PARKER,
J. B. ViALL,
Fay B. VIALL.

60

65




