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FIRE AND TEMPERATURE ALARM OR INDICATOR.

No.905378. Specification of Letters Patent. Patented Dec. 1, 1008.

- Application filed May 22; 1908. Serial No, 434,391,

To all whom it may concern: - -

Be 1t known that I, Georee LawreNce
SMITH, a subject of the King of Great Brit-
ain, residing at Aberdeen, Scotland, North

Britaln, have invented certain new and use- |

ful Improvements in Fire and Temperature
Alarms or Indicators, of which the follow-
Ing 18 a specification. S
- In the specification of my previous United
States Patent No. 850681 dated 16th April
1907 I have described a fire and temperature
alarm- or indicator apparatus operated by
pneumatic expansion, and in which a metal
tube of small diameter is employed contain-
ing air at atmospheric pressure, having an
alr vent or escape from the tube to the at-
mosphere, while the tube communicates with

a closed expansible case. - Thus upon a grad-

ual or ordinary rise of temperature occur-
ring in a place through which the tube
passes, the expanded air 1n the tube will pass
slowly through the air vent without giving
any  alarm indication, while, on the other

- hand, when the air in the tube is suddenly

25

30

3

__ .. 40

heated, by a fire for instance, the expan-
sible case will be immediately expanded and.
an electric circuit will be, by that movement,
closed or broken for the purpose of sounding
any convenient alarm. In a later United

States application by myself filed on the

19th March 1908 Serial No. 422147 (Patent
‘No. 891743 dated 23d June 1908) I ar-

ranged the expansible case, as well as the

alr vent which communicates with the tube,
within the interior of a closed air chamber
‘containing air at greater than atmospheric
pressurg, the sdid air pressure communi-
cating with the tube through the adjustable
vent, so that the’ air tube, passing around
the room or other place, contained still air

~under greater .than atmospheric pressure,
| . | 9

and the object I had in view—and which
object was attained by that invention—was

" the provision of a separate and independent

45

signal which would be given in the event of,

~.the small - diameter metal tube becoming
fractured or broken. With this arrange-

- ment, upon the pressure air in the tube
- being suddenly expanded as by a fire, the
- 80

expansible case within the air pressure cham-

cuit-by the act of its expansion to operate a
fire alarm, whereas if a break occurred 1n

o the tube, the pressure air would pass away

ab

through such a break from the expansible

ber expanded, and completed an electric cir-

] 'complete another electric circuit and smmd

what I termed a “ trouble-call.”

- Now according to the present invention, I
connect the tube to a reservoir contaiming
pressure air or gas, which is admitted to the
tube from that reservoir through some regu-

lated passage, while the pressure air 1s al-
lowed to escape from the other end of the
tube to the atmosphere also by a regulated

passage, so that a normal pressure 1s main-
‘tained in the length of tube while there 1s
also a constant flow of air taking place
‘throughout the air circuit. The tube through

which this air flow takes place—and which

I will term the indicating tube—passes:
around the room or building to be protected,

and communicates, as before, with-the 1nte-

rior of an expansible case, and as 1n the last

stated arrangement, this expansible case 1is

located In an air-tight pressure chamber
with which an adjustable air vent from the
tube also communicates. There 1s a passage
from the air pressure chamber to the interior

of a second expansible case, which, in the

‘present invention, is to give the trouble-call

when there is eiher a stoppage or a break
in the indicating tube or any other part of
the air circuit: With this arrangement,
should there be a stoppage in the air circuit,
say by the indicating tube becoming crushed,
the pressure of air in the said indicating

-tube, and consequently in the air pressure

chamber, will accumulate by reason of its

' still passing into the said tube through the

regulated passage, and- therefore the expan-

‘sible case—which 41 term the “ trouble-call ”’
case—will become expanded and complete an

electric circuit and sound a trouble-call to in-
dicate that the apparatus is out of order.
On the other hand, should a break oecur in

the tube or in some other part of the air cir-

cuit, the air pressure will be immediately
reduced, and the trouble-call case will con-
tract and again give a trouble-call. Like-

-wise, should the air pressure reservoir be-
come exhausted and require pumpm%_ up,

the pressure will fall in the tube and also 1n

the expansible case which gives the trouble-

call, the latter case will contract, and agamn
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a trouble-call will be given. In other re-

spects, the apparatus will act 1n the manner
of the apparatus I have previously referred

to, that 1s, should a fire occur, the air in the

indicating tube will be suddenly expanded,
will not have time to pass through the air

case, and the collapse of the said case would | vent into the pressure chamber, but will ex-
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' ‘_pzintd;_f:"t;h"é.fﬁfé-indicating expansible case and | casing 11, and communicates with the inte-

give a fire-call. _

T have described the air as being admitted
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the crushing of the indicating tube.
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- :into the tube from the pressure reservoir by
~means of an adjustable passage, but instead
I may _employ_ any ordinary construction of

pressure reducing valve, and I may carry the
opposite end of the indicating tube 1nto an

air-tight chamber containing the *trouble-

call” expansible case, provide an ordinary
adjustable air vent from the latter air-tight
chamber to the atmosphere, and then the
operation of the apparatus will be precisely
the same as previously described, there being
a constant flow of pressure air through the
air circuit. |

By this invention, therefore, not only is a
fire indicated by the expansion of the fire-
alarm expansible case, caused by the indi-
cating tube being subjected to sudden heat
and the air therein suddenly expanded, but
also a trouble-call is given, either when a
break or accidental escape occurs in the air
circuit, or when the air circuit becomes acei-
dentally stopped or blocked by for instance

The 1nvention will be described with ref-
erence to the examples of construction shown
on the accompanying drawings, whereon

Kigure 1 shows a diagrammatic sectional
elevation of a complete apparatus, and Fig.
2 a front sectional elevation on the line X Y
of K1g. 1 looking in the direction of the ar-

row, and showing the interior of the air.

pressure chamber and the fire-indicating ex-
pansible case, but drawn to a smaller scale
than Fig. 1. Fig. 3 is a view similar to Fig.
1 but 1llustrates a modified arrangement.

Referring to Figs. 1 and 2, I provide a
reservolr 1 to contain air at pressure, which
alr can be pumped in by any suitable hand-
pump, or as shown on the drawings, I may
provide a primary reservoir 2 containing air
or gas at any desired pressure, from which
the reservoir 1 can be supplied, by means for
instance of a pressure reducing valve 3 of
any known or convenient construction; the
reservolr 1 1s fitted with an ordinary pres-
sure gage 4.

From the reservoir 1, in the example now

described, the air passes—by-means of an
adjustable vent or regulated passage 5 con-
trolled for instance by an ordinary screw-
down valve 6—to the indicating tube 7,
which 1s to extend around the building or
place to be protected within which a fire is
to be indicated, and at the opposite end of
the tube 1s an adjustable air vent 8, which
1s so regulated, that there normally exists an
air pressure in the tube 7 between the air
vent 5 and the a'r vent 8, while at the same
time there is a constant flow of air taking
place through the said tube 7. _
The tube 7, by an extension 9, extends an

| an alarm upon the pressure

rior of an expansible case 12, which is lo-

cated 1n an air-tight chamber 138 of the cas-

ing 11, while also communicating with the
chamber 138 1s an adjustable air vent 14 from
the passage 10 to the chamber 13; the air

‘vent 14 may consist of a comparatively

loosely fitting screw having a porous and
compressible washer beneath its-head.

The expansible case 12 carries a contact
15, so that when the air 1s suddenly expand-
ed 1n the air circuit—by the action of fire
upon the tube 7—the expanded air will ex-

| pand the case 12 before the air has time to

pass by the air vent 14, and the case 12, so

expanding, will bring the contact 15 into
16 1nsulated

contact with a metal spring
from -the casing 11, and so close a fire-alarm

electric circuit and sound a bell or other sig-
nal 17. o
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The chamber 13 communi:catés, by a pas-

sage 18, with an expansible case 19 carrying
electric contacts 20 and 21, between which 1s
located a spring 22 of conducting metal car-
ried by but insulated from the metal casing
11 and electrically connected to a trouble-
call bell or other alarm device 23. The ex-
pansible trouble-call case 19 is located in a
compartment 24, which is open to the atmos-
pheric air. With this arrangement, should
a stoppage or block occur in the tube 7 for
Instance so that air-cannot pass, the pressure

will gradually accumulate or increase in the

passage 10, and will also, by the air vent 14,
increase 1n the air-tight chamber 13, and the
trouble-call case will be expanded, bring the
contact 20 into contact with the spring 22,
and sound the trouble-call 23, indicating that
the apparatus should have attention. -
Should a break occur and the air escape

from the tube 7, the pressure will decrease

in the passage 10, and in the air-tight cham-
ber 13, and also in the trouble-call case 19,
and cause the contact 21 to contact with the
spring 22 and again sound a trouble-call.

If so desired, the exhaustion of the reser-
voir 1 may be indicated by the pressure gage
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4 having electric connections which sound

1 gage indicating

a sufficiently low pressure. S
The arrangement shown at Fig. 8 differs
from the arrangement shown at Figs. 1 and
2, 1n that a pressure reducing valve 25 of
any ordinary or well known construction is
employed, through which air from the reser-
volr 1 1s admitted to the tube 7, while the
opposite end of the tube 7 is caused to enter
the compartment 24 of the metal casing 11,
which compartment 24, in this instance, is
air-tight, and instead of the adjustable air
vent 8 being located at the end of the tube 7,
a similar adjustable air vent 26 is provided
from the compartment 24.  In"other respects

| the apparatus 1s similar, and it will be un-
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communicates with a passage 10 in a metal | derstood that the fire alarm is given in pre- 130



-cisely' the same Wajr, While should the tube

7 become stopped or blocked, the air pres-
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- the tube 7 to balance equally outside as well
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sure in the compartment 24 would gradually

pass away by the air vent 26, and the air
pressure in the interior of the trouble-call
~case 19 and 1n the chamber 13 would not es-
‘cape, and consequently, owmg to the differ-
ence of pressures between the interior and

exterior of the trouble-call case 19, the lat-

ter would expand and complete the trouble

circuit; should a break or escape occur, in
for 1nstance the tube 7, the pressure would
quickly pass away from the compartment 24

through the break in the tube, while the

pressure within the chamber 13 and trouble-

call case 19.would not so quickly pass away,

because its only passage would be by the ad-

Justable vent 14, and therefore until the
pressure 1n the interior and upon the exte-

rior of the case 19 became equalized, the
contact 20 would be held in contact with the
spring 22 and a trouble-call would be given.

It will be understood by reference to the

examples which have been deseribed, that

any gradual rise or fall of temperature will
not operate the fire-alarm case 12, as there 1s
time ‘for any slow variation of pressure in

as inside said case through the adjustable
air vent 14, so that by adjusting this air
vent any desired compensation can be ob-

tained ; neither will slow changes of temper-

ature affect the trouble-call case 19.

What I claim as my invention and desire
to secure by patent 1s:—

1. In fire and temperature alarms; the
combination with a metal tube extending

- through a place where a sudden rise of tem-
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perature 1s to be indicated, a storage reser-
volr to contaln pressure air, means for ad-
mitting a regulated supply of air from said
reservolr 1nto one end of said tube and

‘means for permitting a regulated escape of
pressure air from the other end of said tube

to maintain a constant flow of pressure air
therethrough ; of an air-tight pressure cham-
ber, a closed expansible case located in said
chamber with the interior of which expan-

- sible case said tube communicates, an air
. o0

vent for permitting air to pass slowly be-
tween said tube and said chamber, and
means by which a signal is automatically

~given upon a stoppage of the flow of pres-

sure alr, or upon a break occurring, in said
tube. S - -
2. In fire- and temperature alarms; the
combination with a metal tube extending
through a place where a sudden rise of tem-
perature is to be indicated, a storage reser-
volr to contain pressure air, means for ad-

mitting a regulated supply of air from said
‘reservolr into one end of sald tube and
- means for permitting a regulated escape of |

pressure alr from the other end of said tube

005,378
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therethrdugh; of an air-tight preSSure cham-

‘ber, a closed expansible case located in said

chamber with the interior of which case said
tube communicates to actuate said case by

sudden expansion of air, an electric fire
‘alarm, means for completing an electric cir-

cuit by the movement of said case to actuate

8
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said alarm, said tube having a vent for per-

and said chamber, means for adjusting said
vent, a second 'closed  expansible case lo-
cated on the exterior of said chamber with
the interior of which case said chamber com-
municates to give movement to said case
upon . a stoppage of flow of pressure air in

mitting air to pass slowly between said tube *
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sald tube or upon a break occurring in said

tube, an electrically operated trouble alarm,
and means for completing an electric cir-
cuit by movement of said second expansible
case to actuate said trouble-alarm.

3. In. fire and temperature alarms; the

combination with a metal tube, a primary

reservolr to contain pressure air, a second-

85

ary pressure reservolr, a pressure reducing

valve, a pipe connecting said reducing valve

with the primary reservoir to supply air

thereto, and a pipe from said reducing valve
to the secondary reservoir by which the lat-
ter 1s supplied, said metal tube communicat-
ing with said secondary reservoir, means for
regulating the passage of pressure air from

sald secondary reservoir to said tube, an

alr vent at the opposite end of said tube and
means for regulating the escape of air from
said vent to maintain a constant flow of
pressure air through said tube, an air-tight
pressure chamber, a closed expansible case

located therein, a branch tube extending
Irom sald metal tube and communicating

with the interior of said expansible case, an
electric fire alarm, and means for compléting
an electric circuit by the movement of said
expansible case to actuate said fire alarm,
sald branch tube having an air vent commu-
nicating with said air-tight pressure cham-
ber, and means for controlling the passage
of air through said vent between said. tube
and said chamber; of a second closed ex-

pansible case located on the exterior of said

chamber, a passage-way through the wall
of said chamber communicating with the
interior of said second expansible case, an

|- electrically operated trouble alarm, means
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tor completing an electric circuit to operate -

said alarm upon the expansion of said sec-

ond expansible case due to stoppage of es-

cape of air from said tube, and means for.

120 

completing an electric circuit to operate said

trouble alarm upon the contraction of said
second expansible case owing to escape of
alr from said tube due to %reakage, sub-
stantially as set forth. _

4. In fire and temperature alarms; the
combination with a metal tube extending

to maintain a constant flow of pressure air | through a place where a sudden rise of tem-
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volr to .contain pressure air with which one
end of said tube communicates, means for
regulating the passage of pressure air from
sald reservoir to said- tube and means for
regulating the escape of air from the other
end of said tube to maintain a constant flow
of pressure air therethrough; of a casing

containing an air-tight chamber, a closed ex- -

pansible case located in said chamber with
the 1nterior of which expansible case said
tube communicates, said tube having a vent
for permitting air to .pass ‘slowly between
sald tube and said chamber, and means for
regulating said vent, an electric fire alarm,
means for completing an electric circuit by
the movement of said case to actuate said
fire alarm upon sudden and unusual increase

. of pneumatic pressure in said tube, a second

20
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closed expansible case located on the exterior
of sa1d casing, said casing having a passage-
way communicating between said alr-tight

pressure chamber and said second expansible.

case to cause said second expansible case to
contract upon accidental escape of air from
said tube and consequent reduction of pres-
sure 1n sald chamber, and to cause said sec-
ond expansible case to expand upon increase
of pressure 1n said tube.and chamber due to
stoppage of said tube, electrical contacts
operated by the movements of said second
expansible case, and an electric trouble-call
alarm device operated by said movements of

~said second expansible case, substantially as

set forth. .
5. In fire and temperature alarms; the
combination with a metal tube, a storage res-

i
1
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“perature is to be indicated, a storage reser- [ ervoir to contain pressure air, a pressiureé re-

ducing valve communicating with said res-
ervolr, one end of said metal tube commu-

' nicating with said reducing valve to supply
sald tube with air at regulated pressure, the

opposite end of said tube having an air-
escape vent, means for regulating the escape
of air through said vent to maintain a con-

stant flow of pressure air therethrough; of an
air-tight pressure chamber, a closed expansi-

40
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ble case lecated 1n said chamber with the in> .

tertor of which expansible case said tube
communicates, to expand said case by sud-
den expansion of air, an electric fire alarm,

o0

means for completing an electric circuit by

the movement of said case to actuate said
alarm, said metal tube having an air vent
for permitting air to pass slowly between
said tube and said chamber, means for ad-
justing said vent, a second closed expansible
case located on the exterior of said chamber

with the interior of which latter case said
chamber communicates to give movement to
said case upon a stoppage of flow of pres-

sure 1n sald tube or upon a break occurring
n said tubé, an electrically operated trouble
alarm, and means for completing an electric
circult by the movement of said second ex-
pansible case to actuate said trouble-alarm,
substantially as set forth.

In witness whereof I have hereunto set
my hand 1n the presence of two witnesses.

GEORGE LAWRENCE SMITH.

Witnesses: . -

Leoxarp THOMAS,
Herserr D. Wise.,
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