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To all whom it may concern:
Be 1t known that I, GEORGE LAWRENCE

SMITH, a subject of the King of Great Brit-
ain, residing at Aberdeen, Scotland, North |
Britain, have invented certain new and use-

ful Improvements in Fire and Temperature
Alarms or Indicators, and of which the fol-
lowing 1s a specification. |

The object of this invention is to provide &

or rooms through which it passes, and at the
same time 1t must not indicate upon a grad-
nal rise, but only upon a sudden rise, in tem-
Further, 1t must be of such. 2 con-
struction that the electrical contacts which

are to be operated must be capable of being

placed even outside the area within which

the sudden rise of temperature takes place or

~is likely to take place.
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Now 1t ‘has been heretofore propolsed to
construct a pneumatic local fire-alarm appa-

ratus composed of a closed expansible-metal

box containing air provided with a porous
plug calculated to permnit of a slow entrance
or exit of air to or from the box, s¢ that the
box only was expanded upon & sudden rise in
temperature, while upon gradual rises the air
escaped by the porous pliug. The expansion
of the box closed or opened an electric cir-
cuit. In practice such an apparatus pos-
sessed serious disadvantages in that it was

not capable of indicating over a large area,

and therefore to indicate a fire throughout =
number of rooms ov a building it was neces-
sary to-aflix a number of these expansible
boxes, and beyond this the electricai con-
tacts and conductors were extended actually
into the room or places in which a fire was o

~ be indicated.
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In operating dampers or ventilators b}?’
action brought about by changes of tempera-

ture 1t has been proposed to employ a tube
~containing water under pressure or com- |
pressed air, the tube communicating with a

cylinder having a piston under spring-pres-
sure, and then the tube could be extended
around a room, for instance; so that upon

any rise of temperature, however gradual or

however sudden, an expansion of the liquids
in the tube would take- place, the piston

would be operated, and the dampesr or venti- .

—_

-smalil bore.

-maintained at atmospheric pressure, a

' lator would be adjusted. Such an appa-

ratus would not attain the objects sought by

this invention, because even supposing the

tube to contain air the air would be ex-

panded upon a gradual rise of temperature as
well as upon a sudden risé, and therefore if
the temperature of the room or place in
which the apparatus was fitted rose slowly

through any ordinary heating in a normal
pneumatic fire and temperature alarm or in- .
dicator which shall fulfil certain conditions—-
that 1s, 1t must not be merely a local fire- :
alarm, but an apparatus which must extend
over a considerable area—so as fo indicate a |
rise 1n temperature at any part of the room

manner the ventiiator would be operated, or,
substituting for the ventilator a fire-alarm
circuit, the fire-alarm would be sounded at

any gradual or ordinary rise of temperature.

- Now according to this invention 2 metal
tube of small diameter is provided of any re-
quired length and having a correspondingly
The tube is ciosed at one end
and at the other is connected with a pneu-

' matic pressure-indicator, which when the

alr expands In the tube acts to close an
electric circult and to operate an alarm.
The air within the tube and within the pneu-
matic pressure-indicator 1s to be normally
d to
this end I provide the tube with an air-vent
or small opening for the passage of the air, so
that upon the air in the tube expanding by a
normal angd slow rise of temperature the air
will escape by the vent sufliciently to insure
the maintenance of atmospheric pressure
within the tube, but upon a2 sudden rise,
owling, tor instance, to a five, the capacity of
the air-vent will not be sufficient to keep

- pace with the expansion, and consequently
the pneumatic pressure-indicator will act,

the electric circuit will be. closed, and the
alarm sounded.” At the same time with such
an apparatus it is essential that the pneu-
matic pressure-indicator should he of the
smailest praciicable capacity, so that it mayv
be affected with certainty by the expansion
of the air 1n the small-bore tube. ..
Hxamples of construction of the invention

are illustrated in the accompanying draw-

1ngs, whereon— ‘

Higure 1 1s an elevation showing the air-
containing tube, which is extended through
or around the place or places in which any
unusual or sudden rise of temperature is to
be notified, and illustrates the tube connect-
ed ‘with a pressure-indicator, and an eleetric
circuit 1s Indicated in diagram by dotted
lines, Hig. 2 being a vertical cross-section
taken through the pressure indicator, while
Hig. 3 1s a cross-section, on a larger scale than
the previous figures, showing the adjustable
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vent; and lig. 4 1S a Sectlon on the hne X Y
of Ew 3. Elﬂ 5 1s a sectional elevation, and
Hig. b a transverse vertical section, showmﬂ

2 modified construction of the pressureﬂndl-
cator. |

heferrmtr to Figs. 1 to 4, the thermostatic
alarm-tube 1 is made of copper, although

other metal may be used, and 1t is of com-

paratively smﬁ,ll borew—-s&y about one-tenth

of an inch diameter—with the bore of, say,
one-twentieth of an inch, although these di-
imnensions may be increased or decreased both
as regards the diameter and the bore to
suit specml conditions. The tube is fitted
around or through the room or rooms to be
protected, say as near the ceiling or roof as
convenient, and i dwelling-houses 1t may be
dropped into the pieture-molding commonly

fitted, and in such positions the tube would

be invisible. In fitting a number of rooms a
comparatively large tube may be employed—
say one-eighth of an inch in diameter—but

‘the connections between room and room and

between the rooms and the pressure-indica-
tor—which may be far removed—can be con-

structed with a tube of small diameter, as in-

stanced above. QOn the other hand, a very
large hall or place might be fitted with a

' ,larger tube in order that the metal (copper)
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fluence on the size, strength,

mlght be less in proportion to the contained
air, thus producing a more sensitive alarm,
while i increase of metal of the tube n propor—
tion to the alr contained gives an extra com-

pensation and causes the alarm to operate
slower, although with equal certainty, so

that the mechanical conditions to be met,
with in different situations thus have an in-
and thickness of
the tubing 1t 1s prefwa,ble to employ. The
tube 1 1s closed at one end—-—say at 2, as shown
in the drawing

end 3 it is connected with the pressure-indi-

cator..

The indicator (shown at igs. 1 to 4) 1s con-
nected to a plate 4, so that the tube commu-
nicates with a passage 5 1 the said plate, the
passage 5 communicating with the mterior or
an expansible chamber 6, which may have a

flexible or elastic dmphmﬂm 7, upon which

there rests a platinum or other contacs 8,
carried by a hight spring 9 from a stud 10,
iixed upon the pl&te 4. Above the contact-
point 8 is a bridge-picce 11, fixed to the base

12 of the indicator and carrying an adjustable
“contact-screw 13, so that when the pressure

of air is increased in the tube 1 L and p YASSCS ’f)y
the passage 5 the ﬂ**-rpmmml of the case §
causes the platinum contact & to touch the
contaci-serew 13 and complete the cireuit.

The bridge-piece 11 has a terminal 1+ mouni-

ed on the base’ i2, while the stud 10 is elec-
trically connected with a terminal 15, and
the terminals 14 15 are 168[’)9(‘1&’?%1}?’ CON-
n@cte& with the ends of the wires 16 -forming
the elestric civeult,

17 indicating an slectric

for controll

Dlatinum

battery and 18 any suitable or well-known

‘alarm apparatus operated by the current

passing through the circuit 16.

As aforesall I provide a vent, generally

controllable or mhustable thmuﬂh which the
air from the tube may slowly escape 1from or

press into the tube at any gradual or usual
variation of temperature, and in the draw-
ings, Kigs. 1 and 4, such vent 1s ('0111])080(1 by
a hole formed in the wall of the passage 5 and
communicating therewith. In the construe-
tion illustrated a serew 19, entering the hole
as shown in detall at Figs. '3 and 4,18 formed
with a groove 20, and beneath the head of the
SCTew 1S &, Washer 21 of porous materiai, such
S porous paper, cloth, or the like.

2, Figs. 1 and 2 ; 1s a screw-plug closing a
hole in the plate 4, conunummtnm with the
passage 5, which serew 22 can be removed
and repla@ed by a suitable testing-machine,
so that by foreing a certain quantlw of air

into the passage 5 in the tube 1 the eflect of a

five or sudden rise of temperature can be pro-
duced to set off the alarm for the.purpose of
testing the apparatus.

Obviously the construction of the devices
ing the vent communicating with
the bore of the tube 1 can be infinitely varied;

but I would have 1t understood that in sone

cases means for controlling this vent may be
dispensed with, a sunple perforation being
sufficient to allow the air to pass from or 111to

the tube upon any usual or ordinary varia-

tion of temperature. It will now be under-
stood that upon an unusual or sudden rise of
temperature, due to a fire or other causes,
the air in the tube 1 will become o\pqnded
and the pressure will be communicated to
the Indicator, and in the construction shown

at Figs. 1 to 4 1t will act within the expan-
sible case 6 and cause the electrical contacts
to close, so completing -the circuit 16 and
soundmﬂ* the alarm.

At Fws 5 and 6 is shown & modified form
of -what I have teunod the ““pressure-indi-
cator,” consisting of a box 23 equivalent to
the pass&we 5 and fitted with a test-serew 24
and formed with a hole communicating with
the outer atmosphere, which can be ad]uu-
ably controlled by a screw 25. 'The box 23
communicates by a tube 26 with a closed
Case 27, containing mercury.

)8 is g tube (whmh may be or gla ':ib) which
enters the Gl(‘ib{}d case 27, dipping beneath
the switace of the memun, and m this tube
there are two pla ‘tmum contacts, as 1ndi-

ated, the upper end of the tube being open
and turned down to exclude dust. The
contacts are colmec,twi by ter-
minal screws 29 to a wire 3G, Torining an clec-
trie” clreult, 317 ndicating & bwmmr ana 32
any suitable vlecmm&ﬂy—-m&el ated alarm ap-
arv A TUS. . | ;

Vwhen the air in the tube 1 1s unusually or
suddenly heated by fire or otherwise, the
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mercury 1s pressed up into the enlarged part-
of the tube 28 and completes the clrcmt but

before the enlarged part of the tube 28 is full -

the said tube, and any further pressure of air : i

will simply pass through the contained mer-
cury in the enlarged pa,rt of the tube 28.
What 1 claiin as my invention, and desire
to secure by Letters Patent, is—
1. In fire and temporature alarms; the
combination of a metal tube of small diame-
ter having a correspondingly small bore con-

“talning air and closed at one end a closed
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chamber with the interior of which the open

'end of the tube commumcates said tube hav-

Ing a vent for permittine air to pass slowly to
and from the bore of the tube upon.a gradual
and ordinary variation of tempemtum and

means for regulating said vent, two eleetrical

contacts, means oporated by a sudden and

unusual inerease of pneumatic pressure in the

tube and chamber for mechanically closing
said contacts, an electrical conductor hmfmw
1ts ends respectweh electrically connected {0

sald contacts, and an electrlc battery and an

alarm device located in the electric circuit
composed by the conductor aforesaid sub-

stantially as set forth.

of mercury the level ot the mercury in the |
case 27 will have sunk below the lower end of

2

ter having a correspondingly small hore con-
taining air, means for closing one end of smd

tube a pl&te having a passage formed therein -

and having an vr-vont communicating with

~saud bassage, means for adjustal:ly- 1on*ula.t—

ot TR T RN P Rl
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ing the passage of air through said vont sald
plat{:- having a test- apc-rture COHH}]HHIL&UIIO‘
witn said passage for testing the action of the
alarin by air-pressure admitted throueh said

test-aperture, and a screw-plug for closing

the test-aperture, means for conneeting the
open end of said inetal tube to one end of said
passage 1 said plate, a chamber capable of
expansion by interior air-pressure and Lav-
g a bore communicating with the passage
in the plate aforesaid, a movalle clectric con-
tact carried upon said cxpanstble chamber, a
stationary etectric contact, means for sup-
portine the latter contact above the movable
contact, an clectric conductor having its ends
respectively electrically connected to said
contacts, and an clectric battery and an
alarm device located in the electric cireuit
composed by said conductor, substantially as
set Torth. .

In witness whereof I have hereunto set my

- hand n the presence of two witnesses.

i T LI

2. In fire and temperature glarms; the5

combmatmn ol a meta,l tube of small diame

TMORGE LAWRENCE SMITH.
Witnoesses:
JAMES WALKER,
HeENRY ALEXANDER BorHwEeLL.
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