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UNITED STATES 
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PATENT OFFICE 
2,07,82 

CARTRIDGE WALWE 
Fisher L. Boyd, Haverford, Pa., assignor to Na 

tional Foam System, Inc., Philadelphia, Pa., a 
corporation of Delaware 

Application November 13, 1935, Serial No. 49,456 
6 Claims. 

This invention relates generally to fire ex 
tinguishing apparatus of the type in which a 
medium Stored under pressure in a cartridge or 
Other container is employed to expel a fire ex 
tinguishing liquid, and more particularly to im 
provements in the means employed for effecting 
the release of the pressure medium from the 
cartridge in which it is contained. 
Among the principal objects of the present in 

vention is the provision of a combined charging 
and discharging unit of such operating char 
acteristics as to insure the positive and quick re 
lease of the pressure medium for the purpose of 
effecting the discharge of the fire extinguishing 
liquid, the unit including means for effectively 
perforating a sealing disk which is normally em 
ployed to seal the pressure medium within its 
cartridge. 
A further object of the invention is the provi 

Sion of a unit of the character above described 
Which is adapted for use in connection. With 
Standard forms of shells or containers for holding 
liquid fire extinguishing mediums, such as water, 
carbon tetra-chloride or calcium chloride solu 
tions and the like, the unit of the present inven 
tion being of such design and construction as to 
require no substantial changes in the construc 
tional details of the fire-extinguisher shell. 

Still another object of the present invention is 
the provision of a combined charging and dis 
charging fixture for pressure mediums, such as 
CO2 and other compressible gases, wherein a 
Sealing disk is so arranged between a pair of rela 
tively movable members that upon movement of 
one of the latter members under suitable impact 
the disk is effectively perforated to permit the 
free discharge of the pressure medium from the 
cartridge in which it is stored, an important fea 
ture of the arrangement being that the pressure 
medium cartridge is immovably and rigidly sup 
ported within the fire extinguisher shell in con 
sequence of which the sealing disk is at all times 
maintained in a position aSSuring its definite and 
complete perforation when and as required. In 
other words, this invention contemplates the pro 
vision of a pressure medium discharging fixture 
wherein is eliminated the possibility of the seal 
ing disk perforating elements becoming jammed 
or otherwise inoperative to effect their intended 
function. 

Other and important objects and advantages 
will appear more fully hereinafter, such as the 
provision of a combined charging and discharg 
ing fixture of exceedingly simple and inexpensive 
construction and of Such Compact form that it 

(C. 169-31) 
does not add materially to the overall length of 
the cartridge equipped thereWith in consequence 
of which the cartridge body is supported in such 
an elevated position within the extinguisher shell 
as to provide the latter with an increased Storage 
capacity for the fire extinguishing liquid. 
The invention consists. Substantially in the 

combination, construction, location and relative 
arrangement of parts, all as Will appear in the de 
tailed description thereof which follows, as shown 
in the accompanying drawings, and as finally 
pointed out in the appended claims. For purposes 
of illustration solely and to exemplify in definite 
form the principles of the present invention, sev 
eral preferred embodiments of the invention are 
shown in the accompanying drawingS Wherein: 

Figure i is a vertical cross-sectional view of a 
fire-extinguisher in which is incorporated a pres 
sure medium cartridge equipped with the charg 
ing and discharging fixture of the present inven 
tion; 

Figure 2 is a horizontal Sectional view, on an 
enlarged scale, taken along the line 2-2 of Fig 
lure ; 

Figure 3 is an enlarged Vertical Sectional View 
of the combined charging and discharging fixture 
shown attached to the pressure medium cartridge 
and in operative relation to the sealing-disk 
perforating member; 
Figure 4 is a partial vertical sectional view of 

a modified form of fire extinguisher in which is 
incorporated the pressure medium cartridge 
equipped with the fixture of the present inven 
tion; 

Figure 5 is a view taken on the line 
Figure 4; 

Figure 6 is a view showing the extinguisher in 
inverted position for effecting the perforation of 
the sealing disk and the consequent discharge of 
the pressure medium; 

Figure 7 is a cross-sectional view showing the 
fixture of the present invention adjusted for 
charging the cartridge with the pressure medium; 
and 

Figure 8 is a vertical sectional view of a modi 
fied form of the fixture, showing additional fea 
tures of construction which may be readily in 
corporated in either of the units shown in Figures 
1 and 4, said view showing a charging unit af 
fixed to the fixture for charging the device. 

Referring now to the drawings and more par 
ticularly to Figures 1 to 3, it will be observed that 
the cartridge within which is stored under 
suitable pressure a pressure medium, Such as car 
bon dioxide or other compressible gas, is dis 
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2 
posed interiorly of a standard type of shell 
filled or partially filled with a suitable liquid fire 
extinguishing medium 2, such as water, carbon 
tetra-chloride, calcium chloride solution or the 
like, it being understood that when the preSSure 
medium stored within the cartridge 9 is released 
it serves to expel from the shell by Way of the 
outlet elbow 3 and the hose 4 the fire extin guishing liquid 2. 
In the form of fire extinguisher illustrated in 

Figure 1, the shell thereof is open at its upper 
end, this opening being fitted with an axially 
projecting annulus 5 which is exteriorly thread 
ed, as at 6, for threadedly receiving thereon a 
sealing cap 7. This cap 7 is provided with an 
annular hand grip 8 for effecting the threaded 
connection between the cap and the neck 5 of 
the shell and is further provided upon its under 
surface with a gasket 9 of rubber or other Such 
flexible material suitable for effecting a Seal be 
tween the immediately adjoining portions of the 
cap f 7 and the neck 5 of the shell, as at 26. 
The marginal edge of this gasket 9 is tightly 
clamped between the end of the neck 5 and the 
inner surface of the cap member 7. 
Both the cap member 7 and the gasket 9 are 

centrally apertured to permit the axial projection 
therethrough of a stud 2 f, the intermediate por 
tion of which is threaded, as at 22, to threadedly 
receive a pair of washers 23-26 between which 
the gasket 9 is firmly clamped, it being thus ob 
served that as the stud 2 is depressed relatively 
to the cap f 7 the gasket 9 is free to move with 
the stud, thereby insuring at all times a leakage 
tight closure at the upper end of the extinguisher 
shell. The stud 22 is of reduced diameter in its 
lower extremity to provide a punch-like projec 
tion 25, while the opposite outwardly projecting 
portion of the stud is provided with a Socketed 
member 26 which serves as the outer abutment 
for a coiled compression Spring 27 embracing the 
said outwardly projecting portion of the stud, the 
socketed member 26 serving also as a protective 
covering for this coil spring. It Will be apparent 
that the compression spring 27 tends normally to 
maintain the stud 2 in the retracted position 
shown in Figure 1, in which position the Stud 
is inoperative to effect the release of the pressure 
medium which is stored within the cartridge 8. 

In the arrangement shown in Figure 1, the 
cartridge C. is Supported in substantially rigid 
position within the interior of the extinguisher 
shell by means of a supporting cage 28 of 
standard construction and forming no part of the 
present invention, this cage being maintained in 
its suspended position by claimping the upper rim 
29, thereof between the neck 5 of the extinguish 
er shell and its cap member 7. The cage 28 
thus Serves as a Support for maintaining the 
pressure medium cartridge 9 in axially aligned 
relation with respect to the axially movable stud 
2 in the cap member 7. 
This cartridge f) is provided at its upper end 

With an interiorly threaded neck portion 3), See 
Figure 3, in which is adapted to be threadedly 
secured the combined charging and discharging 
fixture of the present invention. This latter fix 
ture is designated generally by the reference nu 
meral 3 f and will now be described. Essentially, 
the fixture 3 comprises a main body member 32 
which is interiorly chambered in its upper por 
tion for threadedly receiving an axially bored plug 
member 33. The lower extremity of the cham 
bered main body 32 is of reduced diameter and is 
exteriorly threaded, as at 34, whereby to adapt it 
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to be threaded within the neck 30 of the cartridge. 
The lower section of the said main body member 
32 is axially bored, as at 35, to provide a paSSage 
communicating between the interior of the car 
tridge 9 and the chambered portion of the mem 
ber 32, this bore 35 being of enlarged diameter 
in its upper extremity to provide a seat for a 
tubular insert 36 of suitably hardened metal, this 
insert, 36 being provided with a sharpened edge 
3 elevated somewhat above the bottom of the 
chambered recess in the main body 32. 
The plug member 33 is provided at its upper 

end With an operating head 38 adapted for the 
application of a wrench thereto and at its lower 
end is provided with a sealing disc 39 of ruptur 
able metal which normally Seals the axial bore 
42 of the plug member. Preferably, the sealing 
disc 39 is permanently secured in place by beading 
over, as at Af, the lower extremity of the plug 
member 33, although it will be understood that 
said Sealing disc may be positionally Secured by 
any other suitable means, as, for example, by the 
use of a suitable adhesive, Such as Shellac, be 
tween the contacting surfaces of the Sealing disc 
and its Supporting plug member. At this point, it 
will be observed that the chambered main body 
member 32 is preferably provided in the bottom 
of its chamber With a raised annular Section af 
fording a substantially flat seating surface 42 
circumferentially embracing the tubular insert 36 
for substantial registry with the lower end of the 
plug member 33, it being observed in this connec 
tion that as the plug member is threaded into 
the chambered body 32 it serves to clamp the 
Sealing disc 39 firmly against the annular surface 
42 to afford an effective seal against the escape 
of the pressure medium from within the cartridge 
9 through the bore 35 and the tubular insert 36. 
For the purpose of charging the cartridge fo 

With the pressure medium, Such as carbon dioxide 
gas, the plug member 33 is provided with one or 
inore radially extending apertures 43 in the wall 
thereof immediately above the sealing disc, and 
in addition the said plug member is internally 
threaded, as at 44, for threaded engagement 
With a Suitable coupling member 44' (see Fig 
lure 7) through which the pressure medium is 
Supplied from its source to the cartridge. In 
the operation of charging the cartridge, the 
plug member 33 is backed out of the main body 
member 32 sufficiently to unseat the sealing 
disc 39 from the annular seating surface 4f, 
as is most clearly shown in Figure 7, the pres 
sure medium which is supplied through the 
coupling member then passing through the ra 
dially extending apertures 43 and about the 
lower extremity of the plug member 33 for final 
delivery through the tubular insert 37 and the 
bore 35 into the interior of the cartridge f). When 
the cartridge is thus suitably charged with the 
preSSure medium, the plug member 33 is Secured 
tightly into the body to clamp the sealing disc 
39 in its sealed position shown in Figure 3. It will 
be understood, of course, that this operation of 
charging the cartridge is preferably performed 
With the cartridge removed from within the 
interior of the extinguisher shell f, the charged 
cartridge being subsequently positioned and sup 
ported. Within the Said shell in the manner here 
tofore described, it being understood, of course, 
that when the charged cartridge is properly posi 
tioned Within the shell the punch-like projec 
tion 25 which is movably carried by the cap mem 
ber of the extinguisher is centrally disposed 
Within the bore A6 of the plug member and in 
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It is 

to be observed also that the lower extremity Of 
the punch 25 is normally spaced above and Out 
of contact with the Sealing disc 39. 
To effect the release of the pressure medium 

and its discharge from the cartridge 0 into the 
interior of the shell it is merely necessary to 
sharply strike the member 27 whereby to cause 
the punch-like projection 25 to impinge against 
the Sealing disc 39 and SO drive the latter against 
the cutting edge of the tubular insert 36, in con 
sequence of which the Sealing disc is centrally 
perforated. This operation is best effected by in 
Werting the extinguisher so that the knob 26 
thereof may be struck sharply against the floor 
whereupon the elements 25 and 36 operate as 
punch and die elements to perforate the Sealing 
disc. The sealing disc being thus perforated, the 
pressure medium is then free to pass through the 
registering bores 35 and 40 for discharge into the 
interior of the fire extinguisher shell , thereby 
effecting the expulsion of the fire extinguishing 
liquid through the hose 4 of the extinguisher. 

In the modified form of the invention as shown 
in Figure 4, the fixture of the present invention 
is designated generally by the reference numeral 
45 and it functions in exactly the same manner as 
the previously described form of the charging and 
discharging fixture. It differs, however, from the 
previously described fixture only insofar as the 
structure of the main body 46 is concerned, it 
being observed in the arrangement shown in 
Figure 4 that this main body 46 of the fixture 
serves as an intermediate adapter for Supporting 
the pressure medium cartridge 47 directly upon 
the cap member 48 of the extinguisher and So 
eliminates the necessity of employing a support 
ing cage as in the previously described form of 
fire extinguishing unit. In this connection, it 
will be observed that the cap member 48 has se 
cred to its under Surface, preferably by the 
screws 49, a centrally disposed cylindrical body 
50, the lower section of which is internally 
threaded, as at 5, for threadedly receiving the 

is main body member 45 of the cartridge fixture. 
The lower Section of this main body member is 
recessed for threadedly receiving the upper end 
or neck of the cartridge 4. The cylindrical Sup 
porting body 5 is provided with a plurality of cir 
cumferentially spaced apertures 52 through Which 
the pressure medium when discharged from the 
cartridge 47 is free to pass into the interior of 
the fire-extinguishing shell. As in the former in 
stance, the main body member 45 is provided with 
a bore 53 and the tubular insert 54 Which con 
jointly afford communication between the in 
terior of the cartridge 47 and the axial bore of 
the plug member 55. In all other respects, the 
unit of Figure 4 operates exactly in the manner 
as that illustrated in Figures 1 to 3, it being only 
necessary to observe that in the extinguisher of 
Figure 4 suitable means is employed for effecting 
a gas-tight Seal immediately Surrounding the 
punch-like member which is movably mounted 
within the cap member 48. 
In both of the previously described forms of the 

invention, reference has been made to the radially 
extending apertures in the plug members, such 
as the apertures 43 of Figure 3 and 56 of Figure 4. 
through which the pressure medium is passed 
during the Operation of charging the cartridges. 
These radially extending apertures are necessary 
only in the event that the cartridges O and 47 
are being filled with a pressure medium delivered 
in gaseous form from a suitable Source of Supply 

3 
exteriorly of the cartridge. It is, of course, pos 
sible to charge the cartridges by placing therein 
a suitable quantity of Solidified carbon dioxide 
which may be done by removing the cartridge it 
self from the charging and discharging fixture. 
Subsequent sublimation of the Solidified carbon 
dioxide converts it into a gas of Suitable pressure 
and when the cartridge is so filled the plug men 
ber 33 (or 55) need not be provided with the ra 
dial apertures, such as 43, nor need the axial bore 
of the plug members be internally threaded, as 
at 44 (see Figure 3). 

In Figure 8 there...is illustrated still another de 
sirable means for charging the cartridge With the 
pressure medium, this arrangement being, of 
course, applicable to all forms of the present in 
vention. In this Figure 8 it will be observed that 
the chambered main body 5 is provided in the 
wall thereof with a radially extending aperture 
64, this aperture being located slightly above the 
plane of the sealing disc 66 when the latter is in 
its sealing position. In order to charge the car 
tridge the plug member 62 is withdrawn slightly 
from the main body 5. So as to raise the Sealing 
disc above its seating Surface 63, whereupon the 
pressure medium may be supplied by Way of the 
aperture 6 and through the space around the 
lower end of the plug into the cartridge by Way 
of the port 64. When such an arrangement is 
employed for charging the cartridge, it is ob 
viously unnecessary to interiorly thread the axial 
bore of the plug merinber 62, thus effecting a con 
siderable saving in manufacturing cost of the unit. 
Preferably, when filing the cartridge by Way of 
the radial aperture 6, a charging fixture. Such as 
is designated generally by the reference numeral 
65, may be employed, this latter fixture essentially 
comprising an annulus 66 through one point of 
which is radially projected a charging nipple 67 
the inner end of which is pointed, as at 8, to 
afford a Snug fit Within the outer extremity of 
the bore 64. At a point diametrically opposed 
to the charging nipple S7 is a stud 69 threadedly 
carried by the annulus, this stud being provided 
with an operating head 79 which is adapted for 
engagement by an ordinary wrench to effect the 
rotation of the stud. The inner end of the Stud 
is adapted to engage the body 5 at a point dia 
metrically opposed to the port 6 so that when 
the stud is properly rotated it draws the annulus it 
66 into Stich position with respect to the main 
body member 5 as to Seat the pointed extremity 
68 of the charging nipple firmly in charging re 
lation with respect to the charging port 6. It 
Will be understood, of course, that the arrange- ; 
ment for charging the cartridge in the nanner 
illustrated in Figure 8 is as Well adapted to the 
form of the charging fixtures ShoWn in Figure. 4 
as it is to the form shown in Figure 3 and it is 
likewise applicable to either form regardless of 
which of the hereinbefore described means is 
employed for effecting the perforation of the 
Sealing disc. 

it will be understood, of course, that the in 
vention is susceptible of Various changes from 
time to time without departing from the real 
spirit or general principles thereof and it is ac 
cordingly intended to claim the same broadly, as 
Well as specifically, as indicated by the appended 
ClainS. 
What is claimed as new and useful is:- 
1. In combination, a container for a liquid fire 

extinguishing medium having a filling opening, a 
closure member for sealing said opening and a 
Spring-pressed plunger movable axially of said 
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4. 
closure member, and a storage Wessel for a pres 
sure medium immovably suspended Within said 
container immediately beneath said closure mem 
ber, said vessel being provided in its upper end 
With a combination charging and discharging 
fixture comprising a chambered main body men 
ber axially bored to provide a communicating 
passage between the chamber in Said body mem 
ber and the interior of said vessel, an axially 
bored plug adapted to be threaded into and out 
of said chamber, a sealing disc carried by Said 
plug for normally sealing the bore of the latter 
against the passage of the preSSure medium there 
through, and a tubular die disposed Within the 
bottom of said chamber co-axially With respect 
to the bore of the latter and the plunger carried 
by the closure member, said die and plunger be 
ing arranged to either side of the Sealing disk 
SO that upon striking the latter the die operates 
to pierce the disk and so permit the escape of the 
pressure medium from the Wessel into the 
container. 

2. In combination, a container for a liquid fire 
extinguishing medium having a filling Opening, a 
closure member for sealing said opening and a 
plunger movable axially through Said closure 
member, and a storage Vessel for a pressure me 
dium immovably supported. Within said container 
immediately beneath said closure member, said 
vessel being equipped with a combination charg 
ing and discharging fixture including rupturable 
means for normally sealing the pressure medium 
Within the vessel, said means being disposed in 
intersecting relation to the axis of Said movable 
plunger, and a tubular die carried by said fixture 
immediately beneath said rupturable Sealing 
means, said die being in axial alinement with said 
plunger so that upon sharply moving the plunger 
toward the die the latter punctures the sealing 
means to thereby permit the discharge of the 
pressure medium from said storage vessel. 

3. In combination, a container for a liquid fire 
extinguishing medium having a filling opening, 
a cap for closing said Opening and a plunger 
movable axially through said cap, and a preS 
Sure medium cartridge Stationarily Supported 
within said container, said cartridge being 
equipped with a fixture for charging and dis 
charging the same including an assembly which 
is centrally bored to afford communication be 
tween the interior of the cartridge and the in 
terior of the liquid container, the cartridge be 
ing so mounted within said container as to pre 
sent the upper portion of said centrally bored 
assembly in embracing relation to said plunger, 
a sealing disk normally sealing the bore of Said 
assembly, and a tubular die carried by Said as 
sembly coaxially with respect to the bore there 
of, said die and plunger being disposed to either 
side of the sealing disk whereby upon move 
ment of the plunger relatively to the die the 
Sealing disk is perforated by the die. 

4. In combination, a container for a liquid fire 
extinguishing medium having a filling opening, 
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a cap for closing said opening and a plunger 
movable axially through said cap, and a pres 
sure medium cartridge stationarily Supported 
within said container, said cartridge being 
equipped with a fixture for charging and dis 
charging the same including an assembly which 
is centrally bored to afford communication be 
tween the interior of the cartridge and the in 
terior of the liquid container, the cartridge be 
ing so mounted within said container as to pre 
Sent the upper portion of said centrally bored 
assembly in embracing relation to Said plunger, 
a sealing disk normally sealing the bore of Said 
aSSembly, and a tubular die carried by Said a S 
sembly coaxially with respect to the bore there 
of, said die and plunger being respectively dis 
posed to either side of the Sealing disk whereby 
upon movement of the plunger relatively to the 
die the sealing disk is perforated by the die, 
Said die being removably secured in position 
Within said assembly. 

5. In combination, a container for a liquid 
fire extinguishing medium having a filling Open 
ing, a cap for closing said opening and an in 
teriorly projecting solid plunger movable axially 
through said cap, and a pressure medium car 
tridge stationarily mounted Within Said con 
tainer, said cartridge being equipped with a 
combination charging and discharging fixture 
through which the cartridge may be charged and 
discharged, said fixture including an axially 
bored assembly disposed in embracing relation 
to said plunger, a frangible disk extending acroSS 
the assembly bore to seal the cartridge against 
the escape of the pressure medium, and means 
innovably fixed in Said bore beneath Said disk 
adapted to perforate the disk when the latter is 
pushed against said means by the axially mov 
able plunger whereby to permit the discharge of 
the pressure medium from said cartridge. 

6. In combination, a container for a liquid fire 
extinguishing medium having a filling opening, 
a cap for closing said opening and an interiorly 
projecting Solid plunger movable axially through 
said cap, and a pressure medium cartridge sta 
tionarily mounted within said container, Said 
Cartridge being equipped With a combination 
charging and discharging fixture through which 
the cartridge may be charged and discharged, 
Said fixture including an axially bored aSSemi 
bly disposed in embracing relation to said plung 
er, a frangible disk extending across the assem 
bly bore to seal the cartridge against the escape 
of the pressure medium, and means immovably 
fixed in Said bore beneath said disk adapted to 
perforate the disk when the latter is pushed 
against said means by the axially movable plung 
er whereby to permit the discharge of the pres 
Sure medium from said cartridge, said means 
being tubular and coaxial With said bore to per 
mit the free passage of the pressure medium 
therethrough. 
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