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This invention relates to fire extinguishing and
control apparatus wherein thermally responsive
devices placed in a fire zone are operatively con-
nected with a release for producing the opera-

tion of the fire control or restraining apparatus.

It is a primary cbject of the present invention
to provide in such a system a retarding unit which
will require the existence of an increased tempera -
ture for a predetermined period of time in order
to produce the operation of the final release which
is designed to control or check the fire.

. It is a further object to provide, in such a sys-

tem, mechanism which can be operated in re-
sponse to a predetermined rate of rise of tem-
perature and which can be operated repeatedly
through temporary or non-significant increases
in temperature in-the fire zone without actuaily
freeing the release for releasing the fiow of water
or other fire fiighting equipment. ‘

The above and other objects will appear more
fully from the. following description when con-
sidered in connection with the drawing in which;

Fig. 1 is an elevational view, parts being in sec-
tion and parts diagrammatically illustrated, show-
ing one-adaptation of my invention.

Fig. 2 is'a fragmentary view, taken on the line
2—2 of Fig. 1, showing the construction .of one
of the elements employed in the system.

Fire controlling and restraining apparatus
when installed in buildings subjected cnly to nor-
mal atmospheric temperature and pressure

changes may be operated satisfactorily by causing -

the temperature respcnsive device to act directly
upon the release or other controlled device so
that on a predetermined rate of increase of tem-
perature or on the attainment of a certain fixed
temperature the controlled device will be actuated
and the flow of water produced or the fire door
closed or the foam producing device start in op-
eration or other fire checking equipment rendered
cperative or other controlled device brought into
action. If has been found, however, that in many
instances the heat responsive devices in the fire
zone are subjected to abnormal temperature or
pressure changes, which only momentarily affect

the heat responsive element and which are not-

indicative of an actual fire condition sufficient to
justify the application of the fire fighting equip-
ment. Under such conditions the usual controls

can not be satisfactorily adjusted so as to be

sufficiently sensitive to place in operation the
equipment as soon as a sufficient heat condition
arises to justify the same and which will at the
same time not be so sensitive as to be operated
by the local and temporary changes which are

(CL 74—93)

rot of sufficient significance to justify or necessi-
tate the operation of the equipment. It is under
such conditions that the present invention is par-
ticularly applicable.

Referring to. the details. of the drawing, the
present embodiment of the invention includes g
heat responsive pressure producing element 4
blaced in a fire zone and connected to the pres-
sure.responsive member 6 by means of tubing
7. “The member 6 includes & rigid housing 8 and
2 flexible diaphragm 9 connected at its outer
edge to the housing 8 and connected at its cen-
tral or movable portion, by means of a link 10,
to the control lever 12. The tubing 7 is shown
as supplied with the usual vent or restricted leak
11 for equalizing the pressures in the heat re-
sponsive element 4, tubing 7 and beliows device 6,
etc., which are due to normal atmospheric pres-
sure or temperature changes. The lever 12 piv-
otally mounted as indicated at 14 is normally
retained: in its . initial or inoperative positicn
shown in Fig: 1 by means of the spring 16 or
equivalent device and wherein the lever rests
against the stop 17. -

The release actuating devices controlled by the
lever 12, include a movable element 18 loosely
mounted on a shaft 20 and normally maintained’
in -its- position of rest against the stop 21 by
means of the spring device 22, tensioned o ro-
tate the lever 18 in a counter-clockwise direction
and of sufficient strength to mainiain the lever
normally in the position shown in the drawing.

The lever 13 is movable in a clockwise direction
through an arc.of substantially 45° from its in-
itial position, a position of rest, as shown in
Fig. 1, by means of the power devices disclosed.
These devices comprise a clockwork with a driving
spring 24 connected to the winding shaft 25 and
to the driven gear wheel 26 rotatably supported
on the shaft 25. The gear 26 meshes with the
small gear wheel 27 rigid with the larger geared
wheel 28. The teeth on the wheel 28 mesh with
the gear 30 carried by the rotary element 32 of
an escapement employing an oscillating yoke 34
and fan 36. The yoke 34 has testh 35 engage-~
able alternately with the escapement teeth on
opposite sides of the rotary element 32 of the es-
capement, the escapement serving to restrict the
movement of the rotary element and limiting
the same fo a predetermined rate of rotation,

The lever arm 12 controls the operation of the
clockwork and also serves to connect the clock-
work up to the lever 18 so as to cause the lat-
ter to be moved therewith, under proper condi-
tions.. To this end the lever 12 is formed with
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a projecting end 38 engageable with the fan 36,
when the lever 12 is in its normal position, to
prevent the operation of the clockwork. The op-
posite end of the lever 12 is formed with a yoke
40 adapted to sustain or lower the pawl 42 piv-
otally mounted at 44 on the lever 18. The yoke
will permit the pawl o slide through it during
movements of the lever 18. The pawl 42 is formed:
with a toothed end 46 engageable with the teeth
of the gear wheel 28 to be moved thereby in a
clockwise direction when the pawl 42 is lowered
into engagement with the gear wheel. The pawl
may also include a rigid stop arm 48 engageable

with a stop lug formed on the lever 18 when the.

lever is in inoperative position as shown; a spring
46 or a suitable counter-weight serving to coun-
ter-balance the weight of the pawl 42.

The movable element or lever 18 when moved to
its operative position engages and operates by its
beveled or inclined end, a release lever 50 piv-
otally mounted as at 51 and having an exbtension
52 normally positioned beneath the weighted re-
lease elemsnt 54, the element 50 being spring ten-
sioned to its operative position as shown.

The weighted element 54 and.the elements as-
sociated therewith -are herein termed the release
in that the freeing of the weight 54 produces any
desirable operation utilized for the control or
restraining of fires.. As shown, the weight 54 is
supported upon.a bar 56 and when released drops

down into engagement with fhe bell crank lever.
58 pivotally mounted as at 59 and having one.

end connected to the bellows device 60 for pro-
ducing = pneumatic impulse in the tubing 62. The

" tubing 62, preferably formed with the usual re-
stricted veni 63, terminates in a bellows device

formed of & housing 64 and: a flexible diaphragm

connected by means of a suitable link to a sec-
ondary release lever 68 formed with a project=
ing end 69 normally engaged with and: restrain-
ing the weighted release lever. 70.in. the: position

shown. The lever 70, when permitted to.fall, by
movement of the lever 68, strikes the lever 72:and:

in the particular adaptation shown. herein un-

1atches the valve T4 and admits the fiow of water:

to the distributing pipes 7T6. .

the .occurrence -of an -increase. of temperature.

in the fire Zone; a: pneumatic impulse:is.developed.

and i carvied to the bellows.device 6. This:im-~
pulse-moves the lever 12:so that the pawl 42:en-
gages the teeth of the gear 28 and. the.end.38:of

the lever 12 moves away from the fan: 36. The:

clockwork mechanism. then:begins: to operate and
graduaily meves. the lever 18 in a clockwise di-

rection toward. the release lever50. If the heat.

change afecting the thermally responsive ‘con-
trolling element of the apparatus is not.of a
mere temporary or tramsitory nature and: is of
sufficient duraticn, the lever 50-of the controlled

device is ultimately released and the released
weight 54 produces an impulse in the bellows: 60

which causes a device such as the main valve- 74
to be operated. If the heat change, although it
is sufficient to normally operate-on the thermally

responsive controlling element .of the apparatus.
to. finally render the-same active, is-merely.ol a.

temporary or transitory nature not requiring the
action of the controlled device and therefore texr-

minates before the arm- 18 has moved sufficiently

1115

to hecome- effective in bringing about the opera--

tion of the controlled device; the-deerease-in pres-

sure ‘in the bellows device-6 permits: the-arm:12.

The movable portion of the diaphragm is:

1,073,535

to assume its original inoperative position thus
stopping the operation of the clockwork mech-
anism and raising the pawl 42 from engagement
with the gear whesl 28 whereby the operating
lever 18 moves under the influence of its spring
to its initial inoperative position as shown in
Iig. 1. 'This operation may be repeated in-
definitely under temporary temperature changes
in the fire zZone without operating the release 50,
54; yet whenever the abnormal temperature is
of sufficient duration the operation of the release
is uniformly- effected:

While I have shown the present invention as
applied to the.supplying of fire extinguishing fluid
through. the release of the restraining valve for
the same, it will'be understood that the invention
is'not to be so limited but that instead the inven-
tion is applicable to the release of other types of
fire extinguishing, control or restraining appara-
tus or to the control of other devices to be brought
into eperation by thermal changes in the zone
of fire protection:upon the occurrence-of fire. My
invention: is-especially ussful in the installations
where advances-cr changes of heat affecting the
thermostat are -discontinuous ¢r occur momen-
tarily: due -to-local.heat conditions as for instance
in drying, enameling and jspanning ovens or
other finishing processes. Under such conditions
temporary high rates of tempsrature advance not
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requiring -the operation. of the controlled device 105

may not be sufficiently compensated for by the
compsensating. portion. of the thermostat and
hence the controlied device would come into ac-
tion-under conditions not requiring its operation.
My present invention permits the thermostat or

thermal' element of the device or apparatus to

ride over or bridge such lccal or transitory fluc-
tuations of temperature still leaving the appara-
tus sensitive and operative in the intended man-
ner for fire: . :

Having now desecribed my. invention, I claim:

1. In a fire extinguishing apparatus, a release,
a mechanism for. actuating - said: release, said
mechanism being provided with means for delay-

ing its operatien for a predetermined time before I

it will effect the actuation of said release and

! - ..~ means for setting said mechanism in operation.
The operation of the apparabus will: he:readily- :
understood from the above deseription. Upon.

2. In a fire extinguishing apparatus, a release,
a mechanism for actuating said release, said
mechanism: being provided with means for delay-
ing its-operation for a predetermined time before
it. will' effect the:actuation of said release and
temperature responsive means for setting said
mechanism in operation.

3. In a fire extinguishing apparatus, a release;
a mechanism for actuating said release, said
mechanism requiring a predetermined time inter-
val to effect the actuation of'said release and tem-
perature responsive means for setting said mech-
anism in operation and for halting the operation
of said mechanism.

4. In a fire extinguishing apparatus, a release,
a- mechanism for actuating said release, said
mechanism requiring -a predetermined time in-
terval to effect the actuation of said release and
temperature responsive means for setting said

mechanism in- operation and for halting the op-

eration of said mechanism and: means for re-
turning said' mechanism: to.its initial inoperative
condition.

5. In.a fire extinguishing apparatus, a release,

a. mechanism for actuating said release, said

mechanism requiring a- predetermined time in-
terval to effect the actuation of said: release and
temperature responsive: means for. setting said
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inéchanism in operatiori and for halting the op-
eration of said mechanism and means for return-
ing said mechanism to its initial inoperative con-
dition, said last named means being connected for
cperation in conjunction with the operation of
thie means for halting said mechanism.

6. In a fire extinguishing apparatus, a release,
a mechanism for actuating said release, said
mechanism requiring a predetermined time in-
terval to effect the actuation of said release, said
mechanism including one element having a nor-
mal or initial inoperative position from which
it is moved through a definite stroke to its final
operative position and temperature responsive
means for setting said mechanism in operation.

7. In o five extinguishing apparatus, a release,
a mechanism for actuating said release, said
mechanism requiring a predetermined time in-
terval to effect the actuation of said release,
said mechanism including one element having g
normal or initial inoperative position from which
it is moved through a definite stroke to its final
operative position and tempserature responsive
means responsive to temperature changes in a
fire zone for causing said element to be moved
from said initial position toward its final opera-
tive position or back to its initial position.

8. In g fire extinguishing apparatus, a release,
a mechanism for actuating said release, said
mechanism requiring a predetermined time in-
terval to effect the actuation of said release, said
mechanism including one element having a nor-
mal or initial inoperative position from which
it is moved through a definite stroke to its final
operative position and temperature responsve
means responsive to tempserature changes in a
fire zone for causing said element to be moved
from said initial position foward its final oper-
ative position or back to its inifial postion, said
mechanism being operable repeatedly from or
back to its initial position, in response to tem-
perature changes in said five zone.

9. In a fire extinguishing apparatus, a release,
a. mechanism for actuating said release, said
mechanism requiring a predetermined time in-
terval to effect the actuation of said release, said
mechgnism izcluding one element having a nor-
mal or initial inoperative position from which
it is moved through a dsfinite stroke to its final
operative position and temperature responsive
megns actuated by stored mechanical power and
responsive 1o temperature changes in a fire zone
for causing said element to be moved from said
initial position toward its final operative posi-
tion or back to its initial position.

10. In a fire confrol apparatus, a release, a
movable element for actuating said release, means
for moving said element temperature responsive
means controlling the action of said moving
means and a damping device for preventing the
unrestricted movement of said element.

1i. In a fire control apparatus, a release, a
movable element for actuating said release,
means for moving said element and a mechani-
cal escapement for preventing the unrestricted
movement of said element.

12. In a fire control apparatus, a release, a
movable element for actuating said release,

means for moving said element, a mechanical es-
capement for preventing the unrestricted move-
ment of said element and thermally responsive
means for controlling the movements of said ele-
ment.

13. In a fire control apparatus, a release, a
movable element for actuating said release, a
power actuated driving mechanism, means for
coincidently attaching said element to said mech-
anism to be actuated thereby and for causing 85
said mechanism to operate and means for re-
tarding the action of the devices in moving to
position to operate the release.

14, In a fire confrol apparatus, a release, a
movable element for actuating said release, a
power actuated driving mechanism normally un-
der tension for moving said element to releasing
position, means for independently tensioning
said element for movement to its initial or in-
operative position, means for attaching said ele-
ment to said mechanism to be operated thereby,
means for retarding for a predetermined time
the action of said mechanism in operating said
element and means for releasing said mechanism
for operation.

15. In a fire control apparatus, a release, means
to. operate said release temperature responsive
means controlling said operating means and a
damping - device connected to said operating
means for delaying the action of the ssme in ef-
fecting the release.

16. In a fire extinguishing system, means for
releasing a fire extinguishing fluid, thermal de-
vices for conirolling said relsasing means, said
thermal devices operating on a predetermined
rate of rise of temperature to produce an increase
in pnewmnatic pressure for initiating the operation
of said releasing means, and means operating
on a decrease in said pneumatic pressure for
halting the operation of said releasing means.

17. In & fire extinguishing apparatus, a fuid
supply mechanism, means for operating said fluid
supply mechanism and comprising a temperature
responsive pressure producing element in a fire
zZone, a bressure responsive device connected 190
therewith and means respongive to the continu-
ous actuation of said pressure responsive device
for a predetermined time for operating said fluid
supply mechanism.

18. In a fire control apparatus, a release,
means responsive to the cccurrence of a prede-
termined temperature condition in a fire zone for
actuating said release, said means including a
mechanism for delaying the actuation of said re-
lease after the occurrence of said pradetermined 130
temperature condition and for a predetermined
interval of time.

19. In g fire extinguishing apparatus, the com-
bination with releasing means for the “fre ex-
tinguishing fluid of a thermal deviee control-
ling the same and operating on a prolonged
change of temperature of -definite duration and
means for rendering said. thermal device inef-
fective to bring the releasing rmeans into opera-
tion when the change of femperature acting on 149
said thermal device is of a comparatively tem-
porary or transitory nature.
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