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1
This invention relates to portable fire extin-
guishers with special application to the discharge

head thereof and to means for facilitating porta- .

bility of the extinguisher tank. ‘The invention
has speecial utility in connection with fire ex-
tinguishers utilizing carbon dioxide as the ex-
tinguishing agent.

Carbon dioxide has been found to be an effec-
tive material for fire suppression, acting in gase-
ous form to blanket and smother the flame.
Certain risks, however, are attendant upon ifs
use in portable equipment principally arising

from the fact that the carbon dioxide in liquid -

form has a boiling point of —108° F. and a pres-
sure at ordinary room temperature of between
800 and 900 pounds per square inch. Since the
most effective use of the apparatus is obtained
by playing the discharge as close to the fire
as possible, and since moreover, the vapor pres-
sure of the contained liquid varies directly as
the temperature, it is ‘apparent that the danger
of explosive rupture of the container is present
and that this danger is most imminent at the
time of application of the extinguisher.

In currently used apparatus the .danger -of
tank rupture is provided for by use of :a frangi-
ble disk which yields at the danger pressure
point. Heretofore, however, this blow-disk has
been so placed that should fracture occur during
use of the extinguisher, the -carbon-dioxide
sprays on the hands of the operator with acute
.disabling effect. The present invention there-
fore, contemplates structure wherein the blow
port directs spray away from the operator, and
moreover, at the moment of outlet control valve
actuation by the operator, a choke is made ef-
fective to remove the pressure.on the blow-disk or
reduce or substantially eliminate the gas flow
at the blow port if rupture occurs, thus prevent-
ing disabling of the extinguisher due to rapid
uncontrolled escape of liquid. “The invention also
provides accessory tank support means enabling
transport and support of the tank whether or not
the discharge head is in place by one or both
hands while at the same time cooperating to
produce actuation of the outlet valve when the
discharge head is in use.

The objects of the invention therefore are to
provide fire extinguisher apparatus with means
for protecting the operator from extinguisher
spray; to provide apparatus for eliminating blow
out during use or retarding liquid leakage -at
the blow port in case of blow out at the time
the extinguisher is put into use; fo provide tank
support means for facilitating easy handling of
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the eguipment before and during use; and also
to provide a simple method of visual inspection
of the blow-disk when the discharge head is
partly disassembled. Other objects and features
of the invention will appear on consideration of
the following -description of a preferred embodi-
ment of the invention as illustrated in the ac-
companying sheet of drawing in which:

¥Fig. 1 is a plan view of the discharge head of
the extinguisher;

Fig. 2 is a sectional view taken on lines 2—2
of Fig. 1 showing the valve mechanism;

Fig. 3 is a detail section on lines 3—3 of Fig. 2
showing the attachment device of the tank sup-~
port handle; and

Fig. 4 is an enlarged detail section of the blow
port choke valve in :operated condition.

Referring now fo the drawings, in which like
numerals throughoeut the several figures designate
like parts, and partieularly to Fig. 2, the extin-
guisher tank 5 is constructed of pressure resist-
ant material such as sheet steel with a .con-
stricted neck 6 at one end provided with an open- .
ing T internally threaded at its outer end. An
annular groove 8 dis cut in the outer face of
tank neck 6 -and in this groove strap clamp §
having out turned adjoining ends 44, is adjust-
ably held by bolt f1, as indicated. The mid-
section of the elamp is provided with .a support
tab 12 to which the support handle 13 is pivot- .
ally attached. ‘This handle is preferably fash-
ioned of sheet imetal with the .outer end 14 in-
turned toward the tank 5 fo facilibate grasping
of the handle, and the other end formed with
side plates {5 which are .apertured to receive the
pivot pin 6 rotatable in an opening formed in
tab 12. The top end i7 .of the handle is ex-
tended beyond the pivot to form a :stop for the
handle when lifted into abutiment with neck 6
whereby a firm earrying means for the tawk is
provided. A bail 18 having a transvserse section
{9 is pivotally attached to the side of the handle
for holding the tank diseharge port in open posi-
tien ‘as will hereinafter be more fully described.
If desired, the annular groove 8 may be emiitted
from the neck ‘6 ;and the strap clamp 9 may be
frictionally clamped o the neck.

The discharge head 20 of the apparatus is
roughtly T-shaped ‘with an wupright supporting
section 21, left and right top sections 22 and 23
and @ central head 24 at the junction .of these
various sections. The upright section 21 is pro~
vided with outer threads at the lower end thereof-
for attachment bo the thteaded area of the tank
neek :opening 1. A hore 25 is formed axially \in
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this upright section, terminating at the lower
end in a threaded connection to the syphon tube
26, this tube extending to a point adjacent the
tank base, and the bore terminating at the upper
end in a central cavity or chamber 21. This
chamber 27 is extended laterally into and through
the T-sections 22 and 23; to the left section 22
to supply the blow-port and to the right section
23 to supply the discharge valve. In forming the
discharge valve duct the chamber 2T is con-
structed to make an outlet chamber 28 to which
the discharge pipe unit 29 (Fig. 1) with the dif-
fusing button 30 and horn 59 is attached, all as
wel] known in the art.

A further constriction in the T-section 23 to
the right of chamber 28 forms an opening 31 for
the valve stem 32 which is slidably mounted
therein; and the opening 31 is expanded into &
Jarger cavity to receive the stem gasket 33 and
the gasket nut 34. The stem end is rounded and
projects outwardly from the gasket nut to co-
operate with the operating lever 35 as will be de-
seribed more fully hereinafter.

The central chamber 271 is enlarged approxi-
mately midway to the end of T-section 22 to
receive main plug washer 36, and the threaded
end 37 of main plug 38. This plug is axially ap-
ertured to form a duct extending completely
through the plug to the central chamber 21. The
outer section is internally threaded to receive
blow out plug 40 which, in turn, is also axially
apertured from its inner end to a point adjacent
the outer end where radial outlet ducts 41 are
formed. A copper blow-disk or element 42, sup-
ported by washer 43, extends completely over the
inner end of blow-plug 40 and is closely held be-
tween the plug and the offset shoulder formed
by the smaller intermediate duct section 44 with
the outer duct section. 'This blow-disk is made
of thin copper capable of withstanding pressures
up to 3000 pounds per square inch and is gold
coated to prevent corrosion by the gases and
spray.

Inner intermediate duct-section 45 is separated
from the blow port duct section 44 by a conical
section #4¢ and forms a cavity, larger in diam-
eter than section 44, between section 44 and cen-
tral cavity 27 for enclosing the blow ouf choke
valve or pin 46. This pin is a straight cylindrical
rod mounted at one end on a central extension
47 from the back plate of valve 48. The pin has
a rounded outer end which is adapted on axial
outer movement to penetrate the duct sections
44a and 44, this penetration being facilitated by
the conical shape of section 44a¢. The diameter
of pin 46 is only slightly less than the inner di-
ameter of duct 44 as shown in Fig. 4 so that fluids
may move from the inner cavity 271 past the pin
when inserted in the duct 44, should the disc 42
rupture, but at a rate effectively reduced over
that when the pin is withdrawn. Furthermore,
as the end of the pin 46 penetrates further and
further into the conical section 44a, the pin in-
creasingly restricts the fluid passage between duct
sections 44 and 45 so that a variable choke effect
is produced to gradually reduce the fluid pres-
sure tending to rupture disc 42 as will appear
hereinafter.

The valve 48 consists of a cup shaped element
having a back base attached to the choke pin 4%
and a cup space for reception of the seal element
49. This element is adapted to engage the valve
seat 50 formed at the junction of the central
cavity 2T and adjoining intermediate cavity 28.
A coil spring 51 enclosing valve extension 47 and
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extending betwéen the valve back plate and the
shoulder between cavities 21 and 45 normally
holds the valve 48 in closed position. The valve
48 is connected to the valve stem 32 by means of
a short stem extension 52 of reduced diameter
which terminates in a holding groove and shoul-
der for the valve seal and a threaded end §3 for
engagement with a threaded axial opening in the
valve extension 4T1. It thus appears that the valve
stem 32, the stem extension 52, the valve 48, the
valve extension 47 and the choke pin 46 form
together a rigid unit. It appears also that when
the spring 51 holds the valve 48 seated, the choke
pin is free of duct 44, as shown in Fig. 2, but
when the valve moves to the left due to compres-
sion of stem 32, the choke pin 46 enfers further
into conical section 44q and eventually into sec-
tion 44 to restrict free movement of liquid to the
blow duct in case of blow out as shown in Fig. 4.

Means for actuating the valve stem 32 against
tension of spring 51 is provided in the valve lever
35. This lever includes an axially extended
handle 54 having cross bail stop 55 at one end,
lateral juxtaposed side openings to receive the
pivot pin 56 at the other end, a pivot end exten-
sion 57 forming a lever limit stop for up move-
ment, and a valve stem contact head 58 adjacent
the pivot end of the lever. Downward movement
of the lever causes engagement of contact head
58 with the outer end of valve stem 32, thereby
opening the valve and moving the choke pin 48
into the duct sections 44a and 44 in an amount
proportional to the opening of valve 48. In order
to prevent accidental closure of the lever the side
walls of the lever are apertured in such manner
that when a pin 60 is inserted in these apertures,
the pin and lever are stopped against the valve
plug 34. One end of the pin 60 is coiled and a
chain 6! fixed to the head prevents accidental
removal and loss of the pin. In addition, to pre-
vent loss in transit a detachable wire-lead seal
61 is employed to hold the pin in place.

The operation of the discharge head as a com-
plete unit may now be described, it being assumed
that the tank or container 5 has been fully
charged with liquid carbon dioxide. The operator
grasps handle 13 and moves the tank to such
proximity to the fire that the tank discharge may
be applied at the base or edge of the flame, the
lock pin 60 being preferably removed on the ap-
proach thereto. The lever 35 is then depressed
opening the valve and permitting the liguid
chemical to diffuse through the outlet horn 59.
On suffocation of the fire, the lever is permitted to
raise and the coil spring 51 thereupon closes the
valve, and this operation may be repeated until
the supply of liguid is exhausted.

Should the pressure inside the tank become
excessive due to the close proximity of the fire and
before the operator has had an opportunity to
apply the extinguisher, the blow disk may yield.
In this case, since the outlet ducts 41 of the blow
plug are in a vertical plane, or lie transversely to
the handle 13 and lever 35, there is no direct ap-
plication of the highly freezing liquid to the hand
of the operator who holds the apparatus. More-
over, by rupture of the blow disk the apparatus is
not wholly disabled, since by operating the lever
the outlet duct 44 to the blow port is choked and
a substantial flow of extinguisher is maintained
in the main valve port. It is likewise apparent
that when valve 48 is open and is relieving the
pressure inside the container 5, the blow port 44 is
either substantially or partially blocked thereby
reducing the likelihood of rupture of the disk 42
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at this time, the amount of:blocking beihg in.

proportion to the opening of the:valve. Thus;
the general efficiency of the extinguisher is'main-

tained irrespective of blow disk fracture, and in-.

dependently of whether fracture cceurs directly
before or after msin valve actuation; and that
likelihood of the latter occurring is greatly re-
dueced. If the operator desires to leave the ex-
tinguisher with the valve open, he hooks the bail
18 over the stop 5% on the valve handle;

Certain advantages of the described appara-
tus may be here pointed out. The choke pin 46

serves not only to control escape of extinguisher:

filuid as described akove but also serves s a .re-
maval pin for the valve structure since, on un-
serewing of main plug 38, the pin may be seized
and the entire valve unit removed. Fursher it is
noted that to inspect the blow disk 42, it is un-
necessary to unscrew the blow-out plug 8§ after
the main plug 38 has lkeen removed as visual
inspection of the disk 42 may be made through
the duct 44 whereby the condition of the gold
coating on the disk may be determined.

Also the arrangement of the handle.is important
in that it is susceptible to circumferential adjust-
ment, Where a single hand operation . is de-
sired, the handle 1§ may be set directiy beneath
the lever 35 as shown in ¥ig. 1 in which position
the tank may be transported and the lever actu-
ated by a single hand. Where two hand use is de-~
sirable, the groove clamp 9 is adjusted to ob-
tain an angular diversion between handle and
lever, in which position the tank may be trans-
ported by the left hand, for example, and the right
hand used to remove the lock pin §8 and manipu-
late the lever. The bolt {{ may be left loose so
that the handle 13 may be readily moved to the
position desired.

While a groove on the tank neck is described,

obviously the clamp may be secured on the un- ¥

grooved outer neck surface. Note is made also of
the fact that handle attachment to the tank neck
insures easy transportation means when the dis-
charge head is removed; and that support means
secured directly to the steel tank is more assured
and possesses greater strensth than support
means attached to the brass extinguisher head 20
screwed into the tank neck. Carbon dioxide has
been referred to as the extinguisher chemical but
it is apparent that other chemicals operating on
the pressure principle may be safely controlled
by the described apparatus.

Modifications other than as mentioned may of
course be made by those skilled in the art and it
is understood therefore that, within the scope of
the appended claims, the invention may be prac-
ticed otherwise than as specifically described.

The invention described herein may be manu-~
factured and used by or for the government of
the United States of America for governmental
burposes without the payment of any royalties
thereon or therefor.

What is claimed is:

1. A discharge head for a fire extinguisher tank
provided with a fluid outlet comprising a termi-
nal head having a chamber therein, a blow port
connected by a duct to said chamber, g frangible
disk normally closing said blow port, an outlet
port in communication with said champer, a valve
in said chamber for normally closing said outlet
port, and means attached to said valve and asso-
ciated with said duct for obstructing Auid flow
therethrough when the valve is open.

2. A discharge head for a fire extinguisher tank
provided with a fluid outlet comprising a termi-
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nal plug conneéted to said outlet having 4 vdive
chamber therein; a connecting duct between the
chamber and tank outlet, a blow port econnected
tosaid chamber, a blow disk normally closing said
blow.port, an outlet port connected to said cham=
ber, a main valve normally closing the passage~

‘way- between the chambeér and outlet port, a

spring normally seating said valve in closed posis
tion, a choke valve fixed to said main valve adapt«
ed to enter.said blow port to retard movement of
fluid therethrough on blow disk rupture and main
valve opening, and a lever for moving said main
and choke valves to open said main valve and to
close said choke valve.

3, The discharge head as described in claim 2
with the outlet ducts of the blow port extending
approximately transversely to said lever.

4, The discharge head as described in claim 1
in which .said blow port is obstructed by said
means proportionately to the amount the valve is
opened.

5. The discharge head as described in claim 2
in which- movement of fluid through said blow
port is controlled by said choke valve in propor-
tion to the movement of said main valve,

6. A discharge head for a fire extinguisher tank
provided with a fluid outlet, comprising a ter=
minal head having a chamber therein,. a blow
port connected to said chamber, a yieldable blow
element normally closing said blow port, an out-
let port connecting to said chamber, a valve for
normally closing said outlet port, and means in-
cluding valve stems associated with said valve
for substantially closing said blow port and open-
ing said valve.

7. A portable fire extinguisher comprising a
tank for containing extinguisher fluid, a dis-
charge head having a chamber therein, a duct
connecting said tank and chamber, a blow port
connected to said chamber, a blow element nor-
mally closing said blow port, an outlet port con-
nected to said chamber, a valve for normally
closing said outlet port, means for operating said
valve, means connected to said valve for obstruct-
ing said blow port upon opening movement of
said valve, means for supporting said tank with
one hand, means for manipulating said valve
and blow port obstruction means with the other
hand, and means attached to said handle and
valve operating means for selectively holding the
valve in open position.

8. A discharge head for a fire extinguisher tank
provided with a constricted outlet port, compris-
ing a terminal plug removably attached to said
port having a central valve chamber with four
aligned openings including a bore connecting the
chamber and tank port, a duct connecting the
chamber and discharge head port, a bore form-
ing a bearing for a valve stem, and an opening
for receiving a side plug, a side plug removably
attached in said terminal plug opening, and hav-
ing a two diameter duct therein communicating
with said chamber, and a recess in the head
thereof communicating with said duct, a blow
disk, a blow plug removably insertible in said re-
cess for retaining said blow disk in obstructive
position for fluid flow from said chamber, said
blow plug having a main duct aligned with said
openings and transverse radial ducts communi-
cating with said side plug duet on rupture of said
blow disk, a valve seat formed in said chamber
surrounding the inlet from the chamber to the
discharge head port, a valve normally resting on
said seat to close said outlet head port, a valve
plug attached to said terminal plug and having
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a2 bore therein in alignment with said valve bear-:

ing bore, & ring gasket between the valve and
terminal plugs, a valve stem attached to said
valve and slidably positioned in said valve stem
bearing and valve plug bore with the free stem
and extending outwardly beyond said valve plug,
a choke pin attached to said valve and extend-
ing into the nearer and larger of said side plug
ducts, a spring in said chamber normally holding
said valve in closed position, and a lever for en-
gaging and moving said valve pin end inwardly,
whereby the valve is opened and the choke pin
is forced into the farther and smaller of said
side plug ducts.

9. A portable fire extinguisher comprising a
tank adapted to hold extinguisher fluid under
pressure, said tank comprising a tank outlet for
said fluid having a restricted neck portion, said
neck portion having an outer annular groove and
an internal screw thread, said fire extinguisher
further comprising a discharge head having a
threaded stem portion removably screwed into
said neck portion, said discharge head compris-
ing a valve chamber and a main discharge out-
let therefrom, a duct connecting said valve
chamber with said tank outlet, a valve normally
closing said discharge outlet and a lever mounted
on said head for operating said valve, a clamp
positioned in said annular groove, & handle at-

10
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tached to said clamp for lifting said tank with -
or without said discharge head, said lever being-
vertically spaced from said clamp a distance en-

abling an operator to grasp said lever and handle

in one hand, and means for adjusting said clamp

rotatively around said tank neck to position the

handle attached to the tank in axial alignment

with the valve lever attached to the head where-

by they can be squeezed together by the hand of

the operator for operating the lever o open said

valve against the pressure inside said tank.

10. A portable fire extinguisher as defined in
claim 9 but further characterized by a bail at-
tached to said handle of a size substantially equal
to said distance, and means on said lever for re-
ception of said bail for holding said lever in the
valve open position.
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