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~ visory station, promptly upon the occur-
-rence of undue heat conditions within a pro-
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' UNITED STATES PATENT OFFICE.

FOREE BAIN, OF CHICAGO, ILLINOIS.

t

AUTOMATIC FIRE-ALARM SYSTEM.

No. 921,660.

Specification of Letters Patent.

Patented May 18, 1909.

Application filed January 13, 1908. Serial No. 410,597.

To all whom 4t may concern: |
Be it known that 1, Forte Baix, a citizen

of the United States, residing at Chicage,

in the county of Cook and State of Illinois,

have invented certain new and useful Im-
provements 1 Automatic Fire-Alarm Sys-

tems, of which the following is a specifica-

t1on,

- My invention relates to automatic fire

alarm systems, and has for its general ob-
ject to provide a system for instigating a
fire alarm signal, preferably at a super-

tected area. I .
~ Further my invention-has for one of its

| objects to provide a heat detecting system
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for fire alarm purposes, of high efficiency,
low cost of installation and maintenance,
and of such construction as to be not apt
to become deranged or get out of order.

- A further object of my invention is to
provide a signal initiating detector system
sensitive to heat conditions in the area su-

pervised, which will be functionally respon-

sive to gradual changes of temperature in
the supervised area below a critical tem-

perature; which will be functionally respon- |

sive to rapid increases in temperature from

any preexistent normal condition, and which

will be hikewise responsive to the existence
o a critical temperature however gradually
nttained. ' |

- Another object of my invention is to pro-

vide a system of the character described, |
wherein . the detector. apparatus and the

clectrical appliances are maintained under
constant test to give trouble signals in the
event of clerangement thereof.

A further object of my invention is to

improve generally and in detail systems of
the charagter described, as will become ap-
parent to those skilled in the art from the

ollowing description taken in conjunction
with the accompanying drawings, wherein:

Figure 1 indicates in diagrammatic fash-
ion a building equipped with protective ap-
paratus embodying my invention; Fig. 2

- shows diagrammatically an' embodiment of

the 1nvention; Fig. 3 is a sectional view
showing an automatic” valve; Fig. 4 is a
view ot the valve with its parts in separated

“relation; Fig. 5 is a diagrammatic illustra-

tion of a suitable signal transmitting mech-

L

18 a sectional elevation of a

anism; Ifigs. 6 and 7 are sectional views of
pressure responsive devices suitable for em-
ployment in the embodiment of the inven-
tion, and; Fig. 8 is a sectional view of the
veservolr and connected devices; Fig. 9 is a

diagrammatic representation of a modified .

embodiment of my invention, and; Fig. 10
pressure 1nduc-
ing apparatus. -
Throughout the several views like charac-
ters of reference refer always to like parts.
Broadly considered my invention contem-
plates the provision within the area to be
protected 0? a heat detecting, signal initiat-
Ing system comprising piping containing a

Ny - ) - A = . e
fimid expansible under undue heéat conditions,

and the association with such piping of pres-

-sure responsive devices capable of mechan-

lcally or electrically initiating signals when

actuated to indicate abnormal pressure con-
ditions within the detector system. More

specifically I provide piping arranged in
communication with pressure responsive de-
vices and containing, preferably, a liquid
distributed substantiatly uniformly through-
out the entire extent of the piping, so that

the application of heat to any point produces

expansion of the liguid, affecting an opera-
tive section of the system and so doing away

~with the necessity for localized thermostatic

devices, and enabling the use 0f uniform,

areas 1n the protected building. Further my
invention contemplates supplying the piping

with expansive liquid of a non-inflammable

nature, volatilizing at a suitable predeter-

-mined temperature above the normal tem-
perature to be maintained in the area pro-

tected. ~ Also my imvention contemplates the
provision of a system in which the liquid is

maintained within the piping normally un-

der a suitable pressure sufficient to maintain
i potentially active condition a trouble-sig-
nal iritiator, so that rupture of the piping
will be attended with a trouble-signal. Fue-

ther I provide a construction such that slow

changes of pressure within the system may
be compensated for hy a'slicht flow of the
expansible fluid or medium, to or from a res-

“ervolr or other supply source, while sudden
1ncerease of pressure within the system may

result in actuation of the pressure responsive
device, such construction preferably com-

prising an antomatic valve normally open-
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&3 82
g an equalizing passage to the reservoir,
and self-closing under sudden pressure. 1
also make provision, which may be used or

not as desired, for making a positive test of

the integrity of the piping system upon ocea-

stons, and I also provide an arrangement for

making the system especially sensitive to

 heat confined to relatively small areas.
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In the specific embodiment of my inven-
tion shown, A represents a building, shown
as a three story structure, divided into stories
or spaces @, 0 and ¢, and diagrammatically

1llustrated as equipped with a system em-

bodying my invention. S
15 mdicates in general a single piping sys-
tem composed of pipe uniformly infusible

at a predetermined critical or danger tem-

perature extending through the protected
area for signal initiating purposes, and of
character adapted for the reception of ex-
pansive fluid. Such piping preferably is
black or dark colored thin-walled, highly
conductive piping of uniform small diam-
eter and of a practically continuous charac-
ter, oxidized-brass one-eighth-inch piping
being well adapted for the practice of my in-

vention. The single piping system 15 com-

prises a vertical main orv riser 16 filled with
the expansible fluid, and having extending
therefrom just below the different ceilings

- branch pipes 17 which may be run in any de-
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sired fashion to efliciently serve the area of
each floor to be protected. On the upper
fioor of the building the piping is shown as
run in a grille formation ; on the middle floor
as run in sinuous formation, and on the lower
floor the piping is shown as provided in
suitable areas with coiled portions 177 to
give a relatively great piping exposure in a
relatively small area, such as a small room.

Preferably communication between each |

branch pipe and the riser is controlled by
an automatic valve 19, which may be of a
construction hereafter described, and the
piping main 16 is preferably connected for
supply through a similar valve o a reser-
voir 20 located at a high level to impose-a
gravity pressure upon the system, such res-
ervolr 20 being preferably of relatively
great area 1n plan, so that the level of the
iquid therein will be but little changed by
the natural flow of liquid to and from the
piping as hereinafter described. -

It 15 my preference that the entire system
be filled with an expansion medium in the
form of a liquid having an expansion co-
efficient, at low temperatures, in excess of
the expansion coeflicient of the piping, and
capable of volatilization to an extent safli-
cient to produce a relatively high pressure
at a suitable critical temperature, sich as is
undesirable in the protected area, and such
as 1s regarded by fire experts as dangerous,

say 160° K. Further I prefer that the |

,880

liquid medium be of a non:inflammable char-

acter and one of comparatively high spe-

cific gravity, and I have found that these
desirable qualities may be secured, for ex-

ample, by the use of carbon tetrachlorid as

a basic liquid ingredient. For modifying
the “critical point of volatilization and
either increasing or decreasing the expansive
effect, this ingredient may be mixed with
others, but I have found that such liquid
may be used alone with excellent effect, as its
expansion coeflicient 1§ comparatively high,
1ts volatilization point is about 160° K., and
1ts expansion when heated above.that point
15 exceedingly rapid, its specific gravity is
sufficiently great for the purpose desired and

1t 1s non-inflammable and non-explosive.

With the branch pipes of the single pipe
systém a suitable number of pressure re-
sponsive devices are assoclated, it being my
preference that there be pressure responsive
devices assoclated with each branch of the
piping. I deem it desirable that the respon-
sive devices associated with each piping
branch shall be of a character to respond to
elther an increase of pressure within the
piping or a substantial decrease in such
pressure, and while a single responsive de-
vice might be employed for this purpose, I
herein show separate pressure gages or re-
sponsive devices 21 and 25, adapted to be

functionally operated by increase and de-

crease, respectively, in the pressure, both
I open communication with their branch
of the piping system 17. In the construc-
tion shown the high pressure gage,—that is;

the device responsive to increase of pres-

sure,—consists of a chamber_having one
wall closed by a flexible diaphragm 22, ar-
ranged to move outward upon the applica-
tion of predetermined pressure from the in-
side of the chamber, and connected by a
pm and slot connection with a lever 23, ar-
ranged 1n coaction with the normally closed

electric switeh 24 to open said switch when -

the diaphragm 1s sufficiently bulged out-
ward.. The low pressure gage 95, or that
responsive to decrease to subnormal pres-
sure, 18 shown. as comprising a shell in
which 1s contained a chamber 26 formed
of two diaphragms expanded under the nor-
mal pressure existing in the system and suf-
fictently vesilient to .contract svhen the pres-
sure 1s relieved, the outer diaphragm of
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the chamber 26 having connected therewith

a rod 27, which serves to hold closed a
switch 28, s0 that cellapse of the chamber
26 when pressure 1s relieved permits the
switch 28 to open. | N
~ Theautomatic valve 19, heretofore referred
to, may be of any construction which will
permit gradual flow of liguid therethrough
11 either direction in response to gradual ex-
pansion or contraction of the liquid within

125




25

991,660

| the pipe, but-which will close tightljr ,gﬁﬁ re--

- sponse to any sudden impulsive expansion or
pressure. - A construction which I have found
“well adapted for the purpose 1s illustrated in

5 Figs: 3 and 4, wherein 30 indicates a shell or |

casing having . its opposite sides connected
with the piping in' open communication
 therewith, and having in its imterior three

10 packed at their edges, arranged to stand, nor-

mally in spaced relation, and having therein |

‘the non-registéring apertures 317, 32" and 83’,
respectively, the apertures 31" and 33" being
preferably located at points between the cen-

15 terr and periphery .of the respective ‘dia-

M-

phragm. - |
It will be seen that the construction de-

20
the apertures of the diaphragm through
which: liquid may slowly flow to compensate
for expansion or confraction of the hqud

within the pipe, but it will be evident that a

relatively sudden expansion of the liquid
within the piping 17 will force over the dia-
phragm 33 upon diaphragm 32 and the lat-

tér against the diaphragm 31, closing the
.¢entral aperture 32" and holding the same

30 closed until the pressure is relieved and the
balance restored. Likewise in the event of

rupture of one piping branch and sudden de-
‘crease 1N pressure therein, the valve 19-for

that branch will close under the unbalanced
35 pressure to prevent the reservoir from being
~ drained, and so localizing the effect of the
trouble to the single branch. o
. It will now be apparent that in the opera-
- tion of the system as thus far described,the
40 head of hiquid in the reservoir 20 and the
- piping appurtenant thereto, maintains the
o pressure upon the hiquid filling the piping
- branches, and upon the pressure responsive
~devices 21 and 25, connected with each such
45 piping branch. Of course in the single pip-
- 1ng system 15 the pressure would be different
on the several floors, and the pressure devices
would be adjusted correspondingly. Asslow

or gradual changes intemperature take place, |

50 sueh as thoge due to normal heating up of
-~ the building 1 the day time and its cooling
at night, or the changes attendant upon nat-
ural climatic conditions, the gradual ex-
panslon or contraction. of the liquid causes
gradual and gentle flow of ligquid through
‘the auntomatic  valve, withont iaaterially

55

changing the head of liquid in the supply’

reservolr because of the relatively great su-
perficial arvea of the pool of liguid within the
60 reservoir, and, thetrefore, without altering
~ the pressure on the:gages. I'f, however, heat
1s. 50 abplied to the system as to cause rela-
tively sudden expansion of the liquid in the

parallel diaphragms 31, 32 and 33, tightly |

phragms, and aperture 32” being preferably
located about the center of tlle middle dia-

scribed provides g tortuous passage through

3

‘relatively rapid cl}'ange of pressure, which
may for comparative purposes be called an

intpulse, so preventing the dissemination of

| pressure from the piping system and caus-

ing the accumulation of pressure due to the

increased temperature to act upon the dia-

phragm of the high préssure device 21 bulg-
ing it -oulward to initiate a signal through
the ‘mechanism controlled by the switch 24.
Furthermore, it will be obsérved that-even a

very slow or gradual increase of temperature .
‘to or above the critical point determined by
the character of the liquid within the piping,

~will occasion the action ot the signaling de-

vices for the reason that at sueh ecritical
points the expansibility of the liquid is so
greatly enhanced that its action upon the

“antomatic valve 1s impulsive rather than.

slow even where the heating above the crit-
ical point is very slow, and the automatic
valve is closed by the rapid increase of pres-
sure in the piping due to volatilization of the

liquad. Therefore, a dangerously high tem-
perature may not be attained without the ini-
| tiation of a signal even 1f the increase tend-

ing toward such dangerous heat condition is
very slow. Further it will be observed that

1f for any reason pressure 1s reduced within
the system, for instance by the breaking of a
pipe, the relief of the pressure upon the low
‘pressure responsive device 25, occasions the

collapse of its diaphragm and operates the
switch 28 assoclated therewith to initiate a
signal. ' for purposes of additional super-
tision of the Integrity of the system I pro-
vide refinements which may be employed or

| not as desired, and to this end is shown the
‘testing structure comprising a test stub-pipe

17" connected with .a suitable part of the

piping system 17 for the easy application of

heat thereto through the agency of a blow
torch or the hke, and a test gage 35 con-

nected with the pipe 17 and. of construction

cenerally similar to the gage 21, such gage 35

~controlling a normally open switch 36 in cir-

cuit with a battery 37, audible test bell 38,
and visual test lamp 39. A cock 40 is pro-

vided in the piping between the test gage 35

and the main gages for preventing the oper-
ation of the service gages when the test is be-

kB

-

ing applied to the system. Furthermore
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supervision of the liquid level in the tank 20

may be effected. as shown in Fig. 8, through

the provision of a float 41 connected by &

{ suitable lever 42 to control a normally closed

electrical switch 43 so that when the liquid

level drops below a predetermined point the

switeh 43 18 opened.

For signaling purposes 1 have herein

shown the pressure responsive devices as
arranged to cooperate with electrical fire

“telegraphic appliances, although obviously

120

125

 tiv e | the several gages may be made to act to
~ system the antomatic valve closes under.the | initiate signals in any manner described



- mitter and 46 a.trouble alarm signal trans- |

10

921,660

whether electrical or otherwise. In the use | cates the piping system, having both ends 65

of such electrical devices, however, I prefer
that the circuits thereof shall be under con-
stant test, so that the possibility of failure
in this branch of the system shall be re-
duced to a minimum. In the specific dis-
closure macle 45 1s'a fire alarm signal trans-

mitter, each such transmitter preferably
comprising a signaling switch, 47, wired in

- seriles 1n a signaling circuit 48, which con-

16

tains a suitable source of current supply 49,
and at the central station includes a signal

register 50. The switch 47 of each trans-

mitter 1s controlled by a signaling wheel 51,
arranged to be driven by a normally wound
“clock-work” or otherwise potentially
active motor, which in the embodiment

- shown 1s 1llustrated as including a rotating

20

part 52, having therein a notch 53 for nor-
mal engagement by a controlling lever 55,

~ provided with -a spring 56 which tends to

20

retract it, and carrying the armature 57
for an electro-magnet 58. The magnet 58
for the box 45 is wired in a circuit 59 in-

- cluding a source of current supply 60, and

- the.switch 24, of the high pressure gage 21.
‘The switch 28 and switch 43 are wired in

30
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series In a circuit 61 including also said
source: of current supply 60. Now it will
be seen that the rupture of either circuit 59

or 61 by the opening ‘of the switch 24 or

either of switches 43 and 28 will deénergize
the magnet 58 of the corresponding trans-
mitter 45 or 46, permitting spring 56 to re-
tract the controlling lever 55 and thereby

1ree the motor for active operation during

which 1ts wheel 51 coacts with the switch
47 of the main or signaling circuit to trans-
mit a plural impulse signal thereover regis-
trable-at the central station on the instru-
ment 50. In some cases it may be desirable
to provide double supervision for the area
under protection, so that accidental de-

rangement of one system, resulting in the

- transmission of a trouble or alarm signal

50

- 1llustrated in Fig. 1, I have indicated con- |

may not be treated as serious without the
confirmation of a signal from the other
signal initiating system and, therefore, on
the second and third stories of the building

venlent arrangements of duplex supervision,
wherein two piping elements are run in

Interlaced relation to serve the same area

99

and be both subjected to the same heat con-

~ ditions. Furthermore, in some instances it

may be impossible to secure a pressure in
the piping system by extending the piping
to an overhead reservoir, and I have herein

shown in Figs. 9 and 10 an application of

my invention wherein the pressure is sup-
plied from below by a gravity pressure-
maintaining arrangement. | '

In the construction describea 17¢ indi- |

| l

connected with the pressure responsive de-

vice 21° and having a lead extending thence

into connection with the pressure device 25°

and thence to an automatic valve 19¢ into a

somewhat enlarged tube 45 open at its lower
end as at 46 and immersed in an outer shell
47, preferably of glass, having adjacent its
upper end communication through an aper-
ture 48 with an overflow reservoir 49, of
relatively large area. The reservoir 49 and
tube 48 are filled with mercury or other
very heavy fluid, which forces its way a
suitably short distance up into the tube 45
exerting _
fluid whether gaseous or liquid, within the
detector piping connected with the supply
chamber 45. Obviously the action of the
system thus equipped will be substantially

the same as that heretofore described, the

increase or decrease In temperature and cor-
responding slow expansion or contraction of
the fluid within the piping system 17¢ forec-
ing more or less of the mercury out of the

tube 45 1nto the.tube 48 although hardly per-
ceptibly changing the level of the mercury

to the test afforded -by the pressure respon-

‘s1ve device 25° an electric circuit 50 is pro--
vided at one end terminating in a contact

immersed 1n the mercury, thence extending
to and including a battery 51 and an elec-
tro responsive alarm signaling box 43¢, and
thence connected to the piping 17¢ to include
substantially the whole of said piping in the
electrical circuit. The signaling circuit of
the transmitter 43° includes also the signal-

Ing pen or transmitters 45¢ and 46¢ which -

are shown as arranged to be mechanically

tripped by the operation of the responsive

devices 21° and 25° respectively, such main

circult also including the source of current

supply 60°¢ and a signal register 50.

While I have herein described in some de- -
‘tail specific embodiments of my invention
for purposes of full disclosure, it will be

apparent to those skilled in the art that
numerous changes in the construction and
arrangement thereof might be made without
departure from the spirit and scope of the
invention disclosed, and I do not desire,
therefore, to be understood as limiting my-
self to the particular devices. =lectrical or
mechanical, herein illustr.tive - shown fur-
ther than as specified 1n the claims. |
Having thus described my invention, what

a determined pressure upon the
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1in the reservoir 49. For maintaining a test
upon the mercury and piping in addition
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I claim and desire to secure by Letters Pat- -

ent 1s; |
1. In a fire protection system; a signal ini-

tiating 1mstallation comprising a piping sys-
tem sufliciently infusible throughout to re-

main closed at a danger temperature, nor-

mally filled with a fluid under pressure above

125




“contains it, devices associated with said pip-

10

15

ing equipment comprising piping

021,360

greater expansibility than the piping which

ing system and responsive to abnormal m-
crease in pressure in said system due to 1n-
crease in temperature of the contained fluld
or to decrease in pressure in the piping sys-
tem below normal, and signaling means ar-
ranged for actuation by the said pressure re-
sponsive devices when actuated to indicate

‘abnormally high or low pressure.

9. In a fire alarm system, a signal initiat-
1S] ) having

substantially uninterrupted -communication
throughout a length appropriate for the su-

pervision of a given area, a liquid substan-

~ tially filling said piping and expansible un-

20

pansion is greatly enhanced, a pressure re-
sponsive device associated with the piping,

25

der the influence of heat to create a pressure
in the piping, said liquid having a prede-

termined volatilization point at which 1ts ex-

means controlled by said pressure responsive

“device, for oceasioning a signal, and means

for preventing slow expansion of the fluid

below volatilization point, from operatively

 affecting the pressure responsive device.

30
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3. In a fire alarm system, a signal mnitiat-

Ing ins‘gallat_ion comprising . piplng unl-
formly infusible at a critical temperature,

pressure responsive means for actuation by

predetermined abnormal high and low pres-

sures operatively associated with the piping,
and a body of liquid substantially filling said

pipe, maintaining the pressure responsive

means under a normal pressure above atmos-

apply the predetermined abnormal high pres-
sure to the pressure responsive means.

4. In a fire protection system, a signal ini-
tiating equipment comprising a piping sys-

tem extending throughout the arca to be pro-

tected, and divided into sections, a source of
fluid supply for said piping system, means
permitting ingress of fluid from the reser-
voir to each section of the piping system but
preventing communication of 1mpulsive
changes in pressure from said section to the
balance of the piping system, pressure re-
sponsive devices assoclated with the several

sections of the piping system, and signaling
devices arranged for operation by said pres-.

sure responslive devices.

- Bd

60

5. In a fire alarm system, the combination
of a heat responsive, signal-initiating instal-

lation, comprising piping uniformly infusi-

ble at the danger temperature connected for
communication of pressure throughout, a

pressure responsive device m open. COMINURI- -

cation with said piping, and a heat expansi-

ble liquid substantially filling said piping
system and normally constantly exerting a
pressure above atmospheric pressure upon
the pressure responsive device.

atmospheric, at any temperature, having a |

]

6. In a fire protection system, a signal ini-
tiating installation comprising a piping sys-

tem exposed to action of heat due to fire,said

piping system being substantially filled with
a volatile, non-inflammable liquid normally
under effective pressure above atmospheric,
A pressure responsive means operatively asso-

=

69

70

ciated with the piping system for constant

application theveto of the effective fluid pres-
sure, responsive to heat-engendered rise In

| said pressure, and a signaling means opera-

tively associated with said pressure respon-
slve means. '

. 7. In a fire protection system, a continuous

thermostatic piping system comprising com-
municating piping disposed to be affected
by fire within the area protected, the piping
being of substantially uniform diameter and

79

80

uniform infusibility at a critical tempera- -

ture and filled -throughout with a non-in-

flammable liquid having a volatilization

point at the critical temperature below ‘the
boiling point of water, a pressure responsive
device adapted to be actuated by the pres-
sure engendered by the volatilization of

liquid within the piping system, and signal-
ing means associated with the pressure re-

sponsive means.

8. In a fire protectimi sjrstem, 2 piplng

system containing a liquid under pressure
above. atmospheric at all temperatures
adapted to volatilize at relatively low crit-
ical temperature to engender a higher pres-
sure in the system, and pressure responsive
devices operatively associated with the pip-

_ | | ing system, responsive to Increase in pres-
pheric, expansible under a critical heat to |

sure engendered by volatilization of the 11ig-
uid, and to decrease in pressure to sub-nor-

"mal condition. _ o
9. Tn-a fire protection system, piping in-

stallations in interspaced relation, separate

sources of supply for said two piping in-

stallations, fluid of a non-inflammable nature
susceptible of volatilization at a relatively
low temperature in said piping and supply

sources, independent pressure responsivede-

vices for the separate piping installations,
and signal initiating devices operatively as-
sociated with the pressure responsive de-
vices. -

10. The combination with a piping system

containing an expansive fluid, pressure re-

sponsive devices operatively associated with
said piping system, an electric signal trans-
mitter provided with electro responsive con-
trolling means, an electric circuit under
test including said transmitter controlling
means and controlled by the pressure re-

sponsive devices, and an electric signaling

circuit under test including the signaling
appliances of said transmitter.

11. In a system of the character described,
a piping system adapted to contain a fluid

| susceptible of ereating a pressure therein

85

95

100

105

110

115

125



'i'uhder the heat 6}‘3' fire,

e

pressure responsive

devices associated with said piping, signal-

- 1ng means associated with said pressure re-

sponsive device for control thereby, means

for interrupting connection with said pres-

sure responsive device and the piping sys-

tem, a pressure responsive testing device as-

- soclated with the piping system, and local

10

signaling means connected with sald ‘test
device, whereby the true signal transmitter

- may be cut off from communication with

~the piping system and the system tested .

“through the local test devices.

‘15
In said system expansible gradually below a

20

25

30

35

40
- and source of supply, a

45

trolling communication between

12. In a fire alarm signaling system, the
combination of a piping system, fluid with-

critical temperature and more Impulsively
above said temperature, a pressure respon-
sive device operatively associated with the
piping system, and an automatic valve con-
nected in said piping system arranged and

‘adapted to remain open under oradual ex-

pansion of the fluid in the piptfng, and to

close -upon more impulsive expansion of
sald fluid. ’
~ 13. In a fire alarm signaling system, the
combination of a piping system, liquid
within said system expansible below a erit-
ical temperature of volatilization, a pressure
responsive signal initiatinp device opera-
tively associated with the piping system,
and an automatic valve connected in said
piping system, cohprising a normally open
passage and means for closing said passage
upon sudden increase in pressure in said Pip-
Ing system. |

14. Tn a fire alarm system, the combina-
tion of a piping system, a source of hquid
supply therefor subject to atmospheric pres-
sure, a liquid practically filling said piping
signal. initiating de-
vice responsive to change of pressure within
the piping, and automatic means for con-
the piping
and supply source arranged to substantially
mterrnpt such communication upon sudden
variation from normal

- the piping.
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15. In a fire alarm system, the combination
of a piping system containing liquid under
pressure- expansive under heat to create g
greater pressure, a reservoir for supplying
said liquid and maintaining it under pres-
sure, pressure responsive devices associated
with the piping, and means for recducing the

communication of abnormal pressure from

the piping to the reservoir. -
16. In a fire alarm system, the combination
of a heat-responsive, sional Initiating instal-
lation comprising piping uniformly infusi-
ble at a critical danger temperature, pressure
responsive, signal oceasioning means com-
municating with said piping for actuation
by abnormally high or low pressure, a body

flmad.

of the pressure in

ing throughout an
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of heat-expansible liquid substantially fill-
lng .sald piping system, and normally exert-
ng an effective gravity pressure above at-
mospheric pressure upon the pressure respon-
sive means to maintain a test upon the in-
tegrity of the piping, and a reservoir for
said. liquid normally communicating with

‘the piping system to conTpensate for slow ex-
pansion and contraction of

_ said liquid.

I7. In a fire alarm system, plping extend-
ing throughout an area to be protected, high
and low-p
n said piping exerting normally a pressure
above atmospheric upon said pressure re-
sponsive means, said liquid being gradually
expansible below a critical temperature and
rapidly expansible at the critical tempera-
ture, and means for preventing slow expan-
sion of the liquid due to slow neating thereof
below the critical temperature from func-

tionally affecting the pressure responsive

Feéssure responsive means associ-
ated with said piping, a body of liquid with-
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means, incapable of relieving the pressure

due to rapid expansion of the liquid due to

the heating thereof to the critical tempera-
‘ture or to rapid heating thereof below such

critical temperature. -

18. In a fire alarm system, the combination
of a piping system containing a heat-expan-
sible fluid under a test pressure above at-
mospheric, and high - and - low - pressure re-
sponsive signal-occasioning means for actu-
ation by relief from the test pressure and by
increased pressure due to the heating of the

19. Ina fire alarm system, the combination
ol a plping system containing
sible fluid under

a test pressure above atmos-
piieric pressure,

high-and-low-pressure re-

a heat-expan-
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sponsive means arranged and adapted for

actuation by relief from the test pressure and
by 1ncrease in pressure due to expansion of

105

the fluid by heat, and electrical signaling
means under constant test, arranged for actu.

ation by the functional operation of said
pressure responsive means,

20. In a fire alarm system, the combination
of a piping system containine a heat expan-
sible fluid under a test pressure |
pheric, high - and - low - pressure responsive
means arranged and adapted for actuation

by relief from the test pressure and by in-

crease 1n pressure due to expansion of the
fluid by heat, electric signal transmitting
means provided with an electro’ responsive
controlling device, an electric circuit under
test including said controlling device and

above atmos-
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controlled by the pressure responsive means,

and an electric. signaling cirenit under test
appliances of said.

mcluding the signaling
transmitting means., -
21. In a fire alarm system, piping extend-

area to be protected, high
| and low pressure responsive means ass0Cy-

125
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ated with said piping, a body of liquid em-
bodying carbon tetvachlorid as its basic in-
gredient, within said piping, exerting nor-
mally a pressure above atmospheric upon
5 sald pressure responsive means, and means
for preventing slow expansion of the liquid
~due to slow heating thereof below its crifical
temperature of volatilization from function-
~ally affecting the pressure responsive means,

incapable of relieving the pressure due to 19
rapid heating or volatilization of said liquid.

In testimony whereof T hereunto set my
hand in the presence of two witnesses. |

- FORELE BAIN.
In the presence of—

A. P. CrisweLL,
Mary I, ALLEN.
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