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To all whom it-may concern:

| 6 1s a side elev&tion of said dischafge valve. Fig. 7 is
Be it known that I, Evcenzg F. OsBORNE, of Chicago,

an end view of said discharging valve. Fig.8 isaside 55

-l-'Jt

in the county of Cook and State of 1llinois, have in-

- vented certain new and useful Improvements in Ap-
paratus for the Use of Carbon Dioxid for Extinguishing

Fires; and I do hereby declare that the following is a
full, clear, and exact deseription thereof, reference be-

- ing had to the accompanying drawings, and to the let-

10

ters of reference marked
this specification. |

This invention has for its object to provide a new and
improved apparatus for the use of carbon dioxid as

thereon, which form a part of

.means for extinguishing fires in buildings and rooms of

- buildings.

15

The apparatus in its entirety and completeness em-

~ braces an abundant source of carbon dioxid supply un-

28
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paratus will be more fully set forth in the following
description.of the accompanying drawings which illus-
trate a practical construction embodying my said in-

vention.

In these drawings, Figure 1 is a'side elevation of the

. apparatus. Fig. 2 is 2 horizontal central section of the

receiving end of the water tank shown ia the lower

portion of Fig. 1. Tig. 3 is a front view of the man-

head closing an opening in the end of said tank and
seen 1n section in Fig. 2. Fig. 4 is an enlarged section

of the automatic reducing valve connected with the

inlet pipe of said tank and situated within the same
where 1t is immersed in water. Fig. 5 is a.partial plan
and horizontal section of an automatic gas-discharging

- valve controlled by the.temperature of the surround-
ing atmosphere at the point where it is situated. Fig. I

elevation, enlarged, of the leak detector.shown in Fig.

1. Fig. 9 is a horizontal section in the line 9—9 of
Fig. 8. TFig. 10 is an enlarged section of the outlot
valve leading from the chamber of the leak detector t0
the whistle shown in Fig. 8 and operated by a float.
Fig. 11 is a transverse section in the line 11—11 of
Fig. 10. “Fig. 12 is a side elevation. Fig. 13 is an
axial section of a coupling containing a strainer.

First naming the principal elements in the apparatus
shown in said drawings; A represents a tank nearly but
not entirely filled with water or other suitable liquid; B

an inlet pipe; C an outlet pipe; D D-automatic gas dis-

chargers located near the ceiling of a room Or rooms in
which fire is to be extinguished; E a leak detector, and

steam or to other medium for imparting heat to said pipe’

and its contents, B2, representing the coil as being in-

closed within a chamber supplied with steam from a.

60

69

der high pressure wherein the dioxid will preferably | F an automatic pressure reducing valve situated within 70
be in liquid form: 2 gas space and distributing system | the tank A below the surface of the water for the control
‘under relatively low pressure into which the dioxid is | of induction of carbon dioxid from thé pipe B to the
automatically admitted during discharge therefrom; | interior of said tank A | |
means for preventing stoppage by freezing of the pas- The tank A is desirably provided with the water |
sages at and near the point of expansion or entry to the | glass A!, safety valve A2, and pressure indicator A3, It 75
gas space; discharging devices controlled by the tem- .| is also connected with the lower part of the chamber E-
perature of the atmosphere surrounding them, such dis- | of the leak detector by the pipe e leading from the tank .
charging devices being adapted to both open and close | A below the water level therein and provided with the :
under predetermined variations in temperature; a suit- | valve e! whereby a desired amount of water may be
able leakage detector, and an alarm indicating the ex- | forced from. the tank A upward into the chamber E by 80
1stence of a leak or fire. The apparatus is, however, | the pressure in said tank. | S
not necessarily limited to the employment of auto- The pipe B connects with an abundant source of car-
matic discharging devices since it may include a pipe | bon dioxid supply which may either be a suitable tank
or pipes adapted to be opened by hand so that, for ex- | on the premises containing the apparatus or a street or
ample, by means of a hose attached to such a pipe, the | other distribution system, such tank or system contain- 85
gas may be delivered into a room not provided with | ing the dioxid preferably in liquid form and under a |
automatic discharging devices or into a neighboring | high pressure of say 700 pounds to 1200 pounds per
building to which the apparatus proper does not ex- square inch. | - | | C
tend. | | ‘B! represents a coil or its equivalent in the pipe B,
The novel features of the improvements in said ap- | which is externally exposed to the atmosphere, to

90

pipe B? and discharging the condensed water through a- '

- pipe B* into a trap B5. In large apparatus likely to be

called on for lengthy operation in extinguishing g fire,

95

the alternative form of device for supplying heat of

vaporization, shown at B2, will be preferably employed.
In the pipe B is placed a coupling B¢ contalning a

strainer B7, as indicated in the sectional Fig. 13, this

100

strainer being of brass wire gauze and employed for the

purpose of preventing dirt from entering the valve

| within the tank A and next to be deseribed.

The automatic pressure reducing valve, indicated in
dotted lines at F in Fig. 1 and in full lines'in Fig. 2, is

shown in vertical section and enlarged in Fig. 4.  In -

105



'.\\
Y
Y
S

o

10

15

20

29

30

35

4()

> . 868,218

said Fig. 4 A! represents a man-head to the inside of

which the case of the valve T is secured, said case hav-
ing a shank F! which projects through 2 corresponding
opening in the man-head. Into this shank F! is se-
cured the end ol the inlet pipe B continuous with the

opening in which is a passage f having the inner termi-

nal enlargement f' bounded by the annular valve seat

f2. T2 is the valve chamber proper of the valve ¥,

communicating with the passage f'and having the dis-
charge passage f. I is the valve lor closing the pas-
sage f, said valve consisting of 2 head fitted to bear as

indicated, upon the annular seat f? by means of a suit-

able packing f?, preferably of soft metal. F*' is the
stem of the valve F®, which stem passes througll annu-
lar, conical packing rings f® of leather or other sultable
material arranged as shown, and bears at 1ts outer end
against 4 diaphragm IS through the medium of a suit-
ably wide head f*. The outer surface of the diaphragm

iz exposed to the pressure of the fluid within the tank A

through openings f7 in the cap F® which holds the circu-
lar margin of the diaphragm F°in place, and, by 1ts cen-
tral portion, affords a back-stop for the mlve A space
f8 is provided beneath the outwar dly :-.md inwardly
movable diaphragm head f¢, which space communi-
cates through a passage f* with the atmosphere external
to the tank A. The annular packing rings f* are sup-
ported in conical form by the couespondmwly shaped
seats f19 f1 and are conﬁned in place by means of the
oland f12.

With the outlet passage f3of the valve chamber F 18
desirably connected a nozzle F7 which is directed into
the orifice of a second nozzle F?, the inner'end of the
latter being flared and open to the contents of the tank
A. This nozzle FS is preferably directéd towards the
part of the case of the valve F which incloses the valve
chamber F2, as indicated in Fig. 4 and in dotted lines in
Fig. 1. The object of this nozzle device 1s to cause a
current of water, when induced by the discharge of gas
from the chamber F* to flow against and past the shell of
the valve F and to thereby prevent freezing up and
closure of the said valve and its inlet and outlet pas-

- sages by reason of the expansmn of the dioxid, it being

45

00

9o

60

understood that such QXP’LHSIOH is to take place only

~during the short period of time in which a fire is being
extinguished, and that the body of water within the

tank A is of sufficient extent to prevent freezing during
such limited period of time, without being itself ceoled
to the freezing point.
of the apparatus, the liability to extreme cooling of the
tank water and to freezing of the passages will be less-
ened by use of the heating device shown at B2. |
The nozzle mechanism F7 I8 of the valve discharge
passage f° being submerged, the gas rises through the

superjacent body of water in the tank A and in to the

space above its surface and thence passes outward
through the discharge pipe C, whenever an outlet 1s

made therefor by the opening of any one or more of the

automatic gas discharging valves D D. Inasmuch,

however, as leakage may occur and as carbon dioxid 18

itself odorless and thetefore gives no indication of its
presence, while, if present in excessive quant:.ty in an
apartment it is dangerous to life, I propose to impart
thereto an artificial odor in order that it may indicate

its presence to the sense of smell and thus afford a safte-
65 guard against harmful results.

‘odorizer may be of any selected ‘maternal.

" In case of continued operation |

For this purpose 1 |

prefembly pl&ce an OdOTIZGI' in the tank A, and such

advantageously used peppermint for this purpose.
Next deseribing the automatic gas discharging device
D attention is directed to Figs. 5, 6 and 7
the same enlarged and in various views.
fitted with a screw thread d by which it connects with
the gas distributing pipe or branch C* and provided
with a recess d! in its outer end. D? is a casting com-

prising a yoke d- and a cylindrical portion d* having a

recess d* in its end and fitted to slip loosely over the re-
cessed end of the nipple D! to which it 18 secured by
soider adapted to yield at a temperature of say, 250°
Fahrenheit.
tion of recessed parts D! and D? is arranged a valve D3
provided with an annular edge d®> which bears against
o, soft metal seat d° in the member D2, as shown in F1b
5. Encompassed by the seat d° is a recess d' from

which show
Dlisanipple

In the chamber formed by such connec-

I have

70

70

80

which proceeds an outlet passage or short pipe d° lead-

‘ing to the exterior of the valve case and directed down-

85

wardly. The valve D® has a winged hub d° entering |

the recess d” and serving to guide the valve. Abutting

against the hub & is a sliding pin ¢ which projects
through the wall of the valve case and into the space

within the yoke @® where it.1s exposed to inward pres-

sure for the purpose of unseating the valve, the means

90

of such pressure being any suitable device adapted to -

cause the necessary pressure when subjected to a tem- -

perature calling for the discharge of gas. The means

shown and. preferably employed for giving such pres-
sure consists of one or more: disk-shaped bulbs or cham--
bers D* having thin and flexible walls d'! one of which

bears centrally against the pin d'° and the other of

which is centrally supported by a set screw D5 passing

through the outer part of the yoke. The chambers D*
are filled with sulfuric ether or any other suitable Hquid
adapted, when confined, to produce a wide variation of
pressure under relatively small variation In tempera~
ture, and are sealed.” The disk form gwen to the cham-
bers D* manifestly favors their expansion in the direc-
tion of their axes, and such expansion, under the tem-
perature produced at the ceiling of a room containing

‘an unconfined fire, such as calls for e}ctmn-mshment

will thrust the valve d® from itsseat and permit gas to
escape from the discharge opening ¢ d8. Upon the fall-

extinguished the contents of the chambers D* become -

cool again and contract, allowins the outwardly closing:

valve D? to'reseat under the pressure of the gas behind
it, or under the operation of a spring DS Which‘zﬁay, if
desired, be employed. |

Under ordinary c1rcumatances it is not intended that
the valve case shall part at the soldered joint uniting
the two members of the said valve case, but, when a
fire 1s long continued or extremely hot, said ]omt may
yield and the gas may then enter the room more rapidly -
through the larger passage of the mpple Dl

The leak detector E consists of a relatively high
chamber having a vertical partition K! extendmg from -
its closed top to near its closed bottom and dividing.
said chamber 1nto two COmpartlnenta 2 E3.  Into the

upper end of the formerleads the pipe Gt which branches -
from the pipe C and from the upper end of the latter

Jeads the pipe ¢ which leads back to the pipe U. Near
the lower end of the compartment E* is arranged a

9o
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Ing of the temperature in the room after the fire has been
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868,218

float K4 which, .through the medium of a lever ¢3, op- -

erates a valve E? that closes a passage et leading from
sald compartment E?to a whistle €3, which whistle may

‘be situated at any desired place more or less remote
from the chamber E, as, for example, at the office of:
“the premises containing the apparatus or at.a fire sta-
tion distant from said premises. *Both compartments-

E? and E3 are preferably provided with water glasses
¢’ ¢’ and to each is desirably applied a slide ¢ which
may be moved by hand to any selected polnt where
it will remain. If the valves ¢! ¢3 and ¢* be opened and

~the valve ¢? be closed, the only passage leading from

the tank A to the distribution gas pipe C? will be
through the compartments E2 and E2of the chamber E.
vithin these compartments should stand a body of
water, the normal depth of which in each is indicated

by the appropriate gage glass, and the adjustable slides |
e’. A leakage beyond the chamber will result in the

depression of the water column in the compartment E?
and 1ts elévation in the compartment E* and the pres-
ence and extent of such leaksge will be shown by the
gages which will be from time to timme inspected. The
falling of the water column to near the bottom of the
compartment K¢ (as the result of either continued leak-
age or of a fire) will additionally cause the float E* to
fall and open the valve E5 when the whistle ¢5 will be

sounded. Any appreciable leakage detected should

be promptly remedied in order that the ma.tefialrnee_d
not be wasted and that no harmful result may follow its
escape, and the odor which the escaping odorized gas
will emit will enable the point of escape to be located

after the indicator shall have shown a2 leakage to exist,
if not before. But supposing a fire to have started '’
some room containing a discharger D while the de-

tector I%1sin connection, the escape of gas from such

. discharger will at once transfer the water from the com- |

partment E° to the compartment E3 to the extent of

‘bringing the water level in the former to the bottom of

the partition E! whereupon the gas passing beneath
said partition will rise through the water column in the
compartment E*and pass on to the distributing pipe C2
which supplies the acting discharger or dischargers D.

The water column subject to the pressure of gas in the-

delivery pipes constitutes in effect a pressure indica-
tor or gage adapted to show at all times the presence or
absence of pressure in the delivery pipes and also the
degree of pressure.therein in case of leakage.

The gage glasses ¢’ and ¢’ are shown as havinga com-
mon central connection at their lower ends with the

chamber E and separate connections at’ their upper

ends with the several compartments K*and E® of said

chamber. Their connections are also shown to be pro- |
vided- with suitable valves and petcocks for the pur-
pose of restoring equilibrium in the compartments E?2

and E3 of the chamber E or of allowing the glasses to be
disused or replaced. The proper water line of the

chamber E is indicated hy a mark or prominence ¢°

upon the exterior of the chamber, or by other suitable
means.  The chamber E may be supported by fasten-
ing it to a wall or post and, to suit it for attachment

to etther, it is shown as being cast with lugs ¢! and |
studs e'l, '- |

In case of a fire having been brought to the attention |

of operatives by sound of the whisile, the valve 2

from the tank A to the distributing pipe or pipes C?,

as the detector obviously imposes some obstructions to

such free flow.. - | -
C% represents a valved pipe which may lead beneath

the ground or floor or overhead to the street or other

open space or to any other point where it may be pro-

proken window of a neighboring building or otherwise

| used to deliver'gas at a point where dischargers D are
not provided. Orsaid pipe C* may lead to other build--

Ings or premises to supply distributing pipes equipped

with dischargers. | | L
- In the operation of the apparatus described, as the -

result of a fire, the heating of the bulbs or chambers D*
of the discharge device D causes expansion of their

contents and the opening of the discharee valve D®

In a manner set forth. " The gas contained in the gas

pipe C* thereupon finds escape through the down-

wardly directed opening or pipe d® and by reason of its
greater specific gravity than the air of the room and

by reason of the downward direction given it, the

emitted gas quickly descends to the lower part of the

room. At this point there exists an air current induced

by and directed towards the fire and, mingling with

this current, the gas moves along the floor to the fire
where it rises with the air into the flame or into contact

with the burning object, with the etfect of extinguish-
ing the fire upon principles well understood. When
the fire has been quelled the temperature of the room.

at the discharger will fall and the discharger valve !

will promptly close.
- The escape of gas from the gas distributing system
for the extinguishment of a fire is of course accompanied

by a reduction of pressure in the tank A and this re-

sults in the automatic opening of the valve I and the
resupply of gas to the tank from the inlet  pipe B.
Such resupply of gas to the tank will continue so long
as the discharge continues and will“ceas¢ when the

3

70

vided with a hose which may be thrust through a

80

85

90

100

discharge ceases, the time occupled in putting out a

fire ordinarily being very brief. While the inflow of

gas to the tank A continues, there obviously is present
a strong tendency of the valve passages to freeze,
owing to the wide difference in pressure on opposite
sides of said valve. This is counteracted by the water

current induced within the tank by the nozzle devices

I 1™, such ¢urrent serving to bring fresh portions of
the tank water into contact with the shell of the valve

| Fthrough which heat is taken from the water to supply

heat of evaporization to the carbon dioxid.. The size
of the tank A should therefore be such as to contain
a suflicient body of water at the temperature of the
atiosphere. to serve this purpose during the possible

105

110

113

continuance of a fire. The current will obviously be

more cffective if directed imined iately upon the inclo-
sure of the expansion chamber of the valve, as indicated,
for which reason the construction shown is preferred,
1f the fire be exceptionally obstinate and longcontinued
and the body of water in the tank A be likely to prove

msuflicient in quantity to furnish heat for an unusually

lengthy operation of the apparatus, heat may be ap-
plied to the coil B2 or 132 for the purpose of gasifying the
liquid before its entrance to the valve F and of thus
lessening the amount of heat taken {rom the tank

‘water. Obviously the water tank A may he so large ag

In no case to require the application of heat to the cojl.

120

125

*_'130
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The operation of the leak detector has already been

sufficiently stated in the foregoing description of its |

construction and the same istrue of the gas discharger D.
- By reliance upon the air current at the bottom of a

5 room to convey the gascous carbon dioxid to a fire to

10

1o

2()

29

30

be extinguished, a less number of dischargers may be
employed for a room of given dimensions than would
“otherwise be necessary, and ordinarily in large rooms
such dischargers will be placed say about. twenty feet
apart. |

The apparatus deqcmbed 15 obwously adapted to

“work with certainty and uniformity and at the same

time with the utmost practical economy. To the

latter end the construction of the discharger, by which

it.is adapted to automatically close as well as open,
largely contrfbuteﬂ gince, by this construction, the
escape of gas is automatically arrested as soon as 2 de-
mand for it in extinguishing a fire ceases.

The method set forth may, manifestly be put into
pmctme by other forms of apparatus than that shown
in the drawings, and the apparatus illustrated may be
varied in many ways without departure from the
principles of the invention embodied ‘therein. For
example, other means than a liquid in a tank A, or
a coil B! or B2 may obviously be employed to heat the
valve T or the gas on its way from the source of supply
to the gas containing spaces or passages from which 1t 1s
taken by the discharger or dischargers D; or a difierent
construction of leak detector or of gas discharger may
be employed, or the ordorization of the gas may be

- otherwise affected.

I claim as my invention:

1 In an apparatus for the extinguishment of fire Dby

~ the use of carbon dioxid, the combmatmn with a source

35

- vessel containing ligquid of

of carbon dioxid suppiyv under hl“h pressule, of a tank or
greater specific gravity than

" the dioxid and containing a gas space above the surface of

40

said liquid, a pipe leading from the gas space of said fank,

an automatic discharger applied to said tank and provided
with means whereby the same will be opened to give dis-
‘charge to the gas, such means being adapted to open the

discharger at a predetermined temperature of the sur-

~ rounding atmosphere, and an automatic pressure reducing

40

135)

valve controlling the admission of carbon dioxid which is
submerged in the liquid.

2. In combination with a source of carbon dioxid sup-

ply-ﬁnder high pressure, a tank connected with such source

of supply by means of an automatic pressure reducing

valve and containing a liquid in which said valve is sub-

merged and also containing a gas space above the surfuace

of said liquid@ and a delivery pipe leading from the gas

spuace of the tank, said liquid within' the tank containing
an admmtme of odorizing material whelehy the gas is
odorized in its passage through the liguid in the tank.

3. In apparatus for the automatic use of carbon dioxid
for the extinguishment of fires, the combination with a

 source of carbon dioxid supply under high pressure, of an

60

65

70

automatic pr essure reducing valve in the passage leading

from such source of supply and controlled by the pressure.

of the gas dmchalged from said valve, means for applying

heat to the shell of said valve embracing a lquid supply,

which 1Is caused to circulate in contact with the valve a
pipe or passiage communicating with the outlet of said
valve and a discharger applied to said pipe or passage,

said discharge being provided with means for automatic- .

ally opening the same adapted to so open the discharger
at a predetermined temperature of the surrounding atmos-
phere. | - - |

4, In apparatus for the extmﬂ‘uishment of fives by the
use of carbon dioxid, the combination, with a source of
carbon dioxid supply under high pressure, of a tank or

vessel containing liquid of greater specific gravity tham &

868,218 .

the dioxid and containing a oag space abwe the surface of

said liquid, a pipe leading from the gas space -of said tank,

an automatic dischurger applied to said pipe and provided

with means whereby the same will be opened to give dis- -
~charge to the gas, such means being adapted to open the

discharger at a pmdetmmlned temperature of the sur-
rounding atmospliere, and an automatic pressure reducing
yvalve controlling the admission of ecarbon. dioxid to the
tank, which is submerged 'in the liguid w ithin said tank

and has its discharge opening arranged below the surface.

of said liquid.

=~ The combination with a gas:supply fire extinguish-
ing apparatus, of the discharger described having a valve

which is operated to open and close Dy means affected by

changes in temperature and also having a soldered connec-
tion around the main inlet passage adapted to remain

intact in air of a temperature which affects the opemnﬂ‘ of

the valve, and to separate at a higher temperature,. |
6. In combination with a source of carbon dioxid sup-

ply under high pressure, a tank connected with such source

of supply by means of- an automatic pressure reducing

79

50

85

valve -and can’rqmmg a liquid in which said valve is sub- -

merged, and also containing a gas space above the surface
of said liquid, means for withdrawing the gas from said
tank and a pipe leading from the discharge of said valve

and having its outlet directed toward the valve case be-

neath the surface of the liquid, whereby a current of such
liquid is directed into contact with the said valve case dur-
ing the peuod in which the valve is opened. |

-

(. In combination with the liguid tank and the valve

17, therein, of means for circulating the liguid around said

valve comprising a p]pe leading from the valve chamber
and provided with the gas nozzle F7 and the projector

nozzle IS, the latter being open at both ends to the liquld-

in which the valve and said nozzle is submerged.
Q. In an automatic apparatus for the use of carbon-

dioxid for the extinguishment of fires, the combination’

with a souree of carbon-dioxid supply under hlgh pressure,

‘a relatively large space or chamber connected with said

source of supply through an automatic pressure reducing
valve, a pipe or pasgsage leading from said space or cham-

| ber to an automatic, normally closed, discharging device,

an indicator connhected with said pipe or passage con-

structed to visually indicate the leakage of small quanti- -

ties of gas from the system and an audible signaling de-
vice connected with said passage, so constructed and coop-
erating with the visual indicator as to indicate leakage
of gas from said passage only upon substantial leakage of
ons from said passage. | |

9, In appmatus for the automatlc extinguishment of
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fires by the use of carbon dioxid, a leak detector consisting

of a chamber having & a depending partition dividing sald
chamber into two compartments connected with each other
at their lower ends, which compartments are partially

195

filled with a liquid and are. severally connected at their -

upper ends with inlet and outlet pipes, the inlet compart-

| ment being provided with an outlet leading to a s1gnf1hng.'_

device and controlled by a float.

10. In apparatus for.ﬂutomatlcally extingulshing fires
by the use 'of carbon dioxid, a leak detector consisting of
a chamber containing a depending partition which divides

the chamber into two compartments said compar ‘tments be- .
ing connected at their lower ends and severally connected

with inlet and outlet pipes, and each of said compartments

130.
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being provided with a water glass adapted to indicate the

level of a llquld therein,

11. In apparatus of the general character described, the :

combination with the tank ‘A, the leak detector K contain-
ing two compartments which communicate with each other .
said compartments being provided

at their lower ends,
with water glaqses and severaily cennectéd with an- inlet
land outlet pipe, and a valved pipe ¢ leading from the liqma

space of the tank A to the liquid space of the detector
chamber I:.

12, In appamtng essentially gs descrlbed the combina- .
'} tion, with the tank A and gas delivery pipes C and C2 of a
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detector I§ having its several compartments in communijca-

tion with the pipe C and the valve ¢2 arranged in the pipe
C between the connections of the detector with sald pipe C.

13. In apparatus for the extinguishment of fires by the

160
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use of carbon-dioxid, the combination, with a source of
carbon dioxid supply under high pressure, a tank and a
pressure reducing valve submerged in said tank and dis-
charging into a liquid in order that the latter may gove its
heat to the dioxid in the act of expansion, of an auxiliar y
heating device for heating the duct which dcelivers to said
valve.

14. The combination with a source supplyi ing a liquefi-
able gas under pressure, a gas space, connections between
sald gas space and the source of supply embracing an ex-

pansion valve, a normally closed discharge device, a pas-

sage connecting sald discharge device and gas space and

including a chamber containing a shiftable body of liquid.

and a device associated with said chamber constructed to
mdiecate the dl"-ipl‘lﬂtﬁ]&llt of said liquid upon the escape of
gas from the system beyond said device.

15. In an apparatus for the extinguishment of fires by
the use of carbon dioxid, a source of earbomn- dioxid under

sultable pressure, a space conneccted with said - source
thr‘nugh an automatic Ppressure regulating wvalve, and

normally under a considerably lower pressure than said
source, and provided with discharge {}lltIE':tE: wlhereby, when

said discharge OHﬂLtb, or cither of them, are open, said ear--

hon-dioxid under the full pressure of said source passes
through said space” and from said outlet or outlets, and

heating means bdreventing the freezmrr of the expanding
as at said valve.

16. In an apparatus for the extinguishment of fires by
the use of carbon-dioxid, a source of carbon- -dloxid under
sultable pressure, a space connected with said source
through an automatie pressure regulating valve, and nor-

mally uander =a considerably lower pressure than said

~ souree, and provided with discharge outlets, whereby, when

sald dischargze outlets, ov cither of them, are open, said car-
bon-dioxid under the full pressure of said SOULCe passes

’rhmugh sald space and from said outlet or outlLtq and

heating means at sild valve within said space.

O

17. The combination w1th a source supplying a liquefi-.

able gas under pressure, a gas space, connections between
said gas space and source of supply embraemg an expan-
sion valve, a normally closed discharge device, a passag
connecting said dis'charfre device and gas spac¢e and includ-
Ing a chamber containing a ghiftable body of liquid, an
audible alarm device .connected with said chamber, and a

float mechanism located in said chamber and constructed

to actuate said alarm deviece upon the leakage of gas frmn
the system beyond said device.

18, In an apparatus -for the extlnfrulshment of fire Dby
the use of carbon dioxid the combination with a source of
carbon dioxid under suitable pressure, of a discharging
duvu.e a passage leading from said source to the discharg-
ing device, an automatic pressure regulating valve in said
passage constructed to maintain a pressure on that part of
the passage between the valve and the discharging device,
when the latter is closed, less than the pressure of said
source of supply and to permit the gas, under the pressure
of sald source, to escape through said passage when the
discharging device is open and a body of relativély warm
liquid enveloping said passage at the valve fo prevent
clogeing of said pabsaue by fre wm" of the expanding gas
at the valve. .

19, The combination with a source of carbon dioxid
under suitable pressure, of a tank containing a body of
llquid and containing a gas space above said liquid which
communicates with a diseharge passage, aml a - passage
leading from said source to sald tank and discharging car-
bon dioxid into the tank below the level of the ligquid

~therein.

In testimony, that I elaim the foregoing as my invention
[ afiix my signatare in presence of two witnesses.
LEUGENE Te, OSI'-:{')RXFJ.
Witnessos ¢ * | |
DuxNis O'Day,
.. I). AviRry..
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