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HEAD FOR PUNCTURING CLOSURE DISKS 

Ozro N. Wiswell, Los Angeles, Calif., assignor, by 
mesne assignments, to C-O-Two Fire Equip 
ment Company, Newark, N.J., a corporation of 
Delaware 

Original No. 1,910,511, dated May 23, 1933, Seria 
No. 519,471, March 2, 1931. Application for 
reissue August 7, 1934, Serial No. 38,844 

Claims. 

This invention relates to fire extinguishing 
equipment, and relates more particularly to a 
device for puncturing the closure disk of a con 
tainer holding a fire extinguishing medium under 

5 pressure. 
In fire extinguishing Systems employing car 

bon dioxide or like fire extinguishing agents or 
mediums, the medium is usually contained under 
pressure in Steel cylinders or flasks. The dis 

O charge outlets of the fluid-containing cylinders 
are usually closed by penetrable closure disks 
adapted to be punctured or cut out to release the 
fluid. Discharge heads of various types are pro 
vided on the containers for puncturing the clo 
Sure disks to release the fluid from the containers. 
One type of discharge head in general use in 
Wolves a cutter for penetrating the penetrable 
closure disk and means for Operating the cutter 
which includes a sten projecting vertically up 

20 ward from the head and operable upon being 
depressed to actuate the cutter. The type of 
discharge head referred to is usually compara 
tively long so that it projects a considerable dis 
tance from the top of the fluid container, and 
the container must be positioned so that the 
operating Sten of the head is readily accessible 
for operation or depression. In certain situa 
tions it is sometimes desirable or necessary to 
position a container of the fire extinguishing 

0 medium adjacent or below a shelf, or the like, 
where there is insufficient space for a discharge 
head of the type referred to, or insufficient space 
to permit the ready actuation of the head. 

Discharge heads for puncturing closure disks 
of fluid containers have been introduced that 
embody cutters operable by turning a screw 
threaded stem. This screw-actuated type of 
discharge head must necessarily be comparatively 
large as the actuating stem has considerable 

:0 longitudinal movement and must be packed about 
by packing glands, or the like. Further, the 
screw-actuating sten has a compound movement; 
that is, rotary and longitudinal movement, and 
the means for actuating the stem must, accord 

'..5 ingly, be capable of a like movement. 
It is a general object of the invention to pro 

vide a simple, compact, and effective device for 
puncturing the closure disk of a fluid container. 

It is another object of the invention to pro 
vide a discharge head for puncturing a closure 
disk that may be embodied in a comparatively 
short structure to occupy a minimum amount of 
verticai space at the upper end of a fluid con 
tainer and that may be actuated by a horizontal 
force. 
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It is another object of the invention to provide 
a discharge head of the character mentioned 
that includes a cutter that is operable by turn 
ing or partial rotation to make a circular cut 
of approximately 270° in the closure disk SO that 
the central portion of the disk may be bent or 
hinged back by the discharge of the fluid to per 
mit the free, unrestricted outward flow of fluid. 
Another object of the invention is to provide 

a discharge head of the character mentioned in 
which the cutter is caused to puncture the disk 
by can means during its rotation and moves 
inWardly to puncture the disk While turning and 
continues in its rotary movement to make the 
circular cutter. 

It is another object of the invention to provide 
a discharge head of the character mentioned 
that is constructed so that the operating force 
may be applied in one direction, for example, 
in a horizontal direction, and Without compound 
movement. The device is such that it may be 
Set to have the force applied in any one of a plu 
rality of different horizontal directions. 
A further object of the invention is to pro 

wide a discharge head for puncturing a closure 
disk that is simple and inexpensive of manu 
facture and that is constructed SO as to be read 
ily dissembled for inspection, etc. 
Other objects and features of my invention will 

be best and more fully understood from the fol 
lowing detailed description of a typical form 
and application of the invention, throughout 
which description reference is had to the accom 
panying dra Wing, in which: 

Fig. 1 is a side elevation of the head provided 
by the present invention, showing it arranged 
on the valve of a typical fluid-containing cyl 
inder; . . . . . 

Fig. 2 is a vertical detailed sectional view of 
the head, illustrating the parts in the normal 
or unactuated position; ... 

Figs. 3, 4 and 5 are transverse detailed sec 
tional views taken Substantially as indicated by 
lines 3-3, 4-4, and 5-5 on Fig. 2 respectively; 

Fig, 6 is a vertical sectional view of a portion 
of the device showing the can means in eleva 
tion, and 

Fig. 7 is a side elevation of the cutter element 
embodied in the device. 
The present invention is adapted to be en 

bodied in forms for puncturing the closure disks 
of the various types of fluid containers and the 
valves or fittings of various types of containers. 
In the drawing, I have illustrated the head 
mounted on a typical cylinder filling and dis 
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2 
charge fitting or valve 10 arranged on the 
upper end of a cylinder C of the class commonly 
employed for containing carbon dioxide, and the 
like. It is to be understood that the invention 

5 is not to be taken as limited or restricted to the 
particular form or application about to be de 
Scribed, but that it is to be taken aS including 
any features or modifications that may fail. With 
in the scope of the claims. 
The cylinder valve 10 illustrated in the draw 

ing is intended to facilitate the filling and dis 
charging of the cylinder C and the connection 
of the discharge head with the cylinder. 
particular type of cylinder Valve illustrated in 
cludes a body 11 having a stem 12 on its lower 
end threaded into the opening in the upper end 
of the cylinder C. A central vertical opening 13 
is provided in the valve body 11 to discharge 
fluid from the cylinder. The opening 13 is closed 
by a penetrable closure disk 14. The closure disk 
14 is held in the closing position acroSS the open 
ing 13 by a tubular nut 15 screw-threaded into 
the upper end of the opening. The cylinder 
valve 10 includes various other parts common to 
devices of this general character, 
The fluid releasing device or discharge head 

provided by the present invention includes, gen 
erally, a body 16, a cutter 17 in the body for 
perforating the closure disk 14, and means 18 
for operating the cutter. 
The body 16 of the head is adapted to be, de 

tachably mounted on the body 11 of the cylin 
der valve. The body lé may be an integral mem 
ber having a screw-threaded socket 19 in its 
lower end for receiving a screw-threaded pro 
jection 20 on the upper end of the cylindel' valve. 
In accordance with the invention, the body 16 
of the head is chambered, being provided with 
a central vertical opening or chamber 21 for 
housing the cutter 17 and various other parts 
of the device. The upper projecting end of the 
tubular nut 15 is disposed within the lower end 
of the chamber 21. The upper end of the cham 
ber 21 is closed, as illustrated in the drawing. An 
opening 22 is provided in the walls of the body 
16 to communicate with the chamber 2i. The 
opening 22 is adapted to receive the end of a 
fluid discharge conduit. 23. The lower end por 
tion of the body 16 may be polygonal, while the 
upper end 24 of the body is preferably round. . . 
The cutter 17 is arranged within the body 16 

and is provided to cut or perforate the closure 
disk 14 to release fluid from the cylinder 
C. In the particular form of the invention 
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55 lar and adapted to pass fluid upwardly from the 
opening 13, into the chamber 21. The cutter 17 
is of round cross section and slidably and ro 
tatably fits the opening 25 in the nut 15. The 
opening 26 in the cutter 17 extends upwardly 
from the lower end of the cutter and terminates 
at a point within the chamber 21. Lateral ports 
28 are provided in the cutter 17 to discharge 
fluid from the upper end of the opening 26 into 
the chamber 21. A knife point or cutting part 29 
is provided on the lower end of the cutter 17 to 
cut the closure disk 14. The cutting part 29 is 
designed to first perforate the closure disk and 
then make a circular cut in the disk during ro 
tary or turning movement of the cutter. The 
cutting part 29 projects downwardly from the 
lower end of the cutter at its periphery to make 
a circular cut of maximum diameter in the disk. 
In the particular case illustrated in the draw 
ing, the cutter part 29 is substantially Semi-cir 
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illustrated in the drawing, the cutter 17 is tubul 

19,387 
cular in side elevation. The edges of the cutting 
'part 29 are sharpened and its inner side may be 
inclined downwardly and outwardly to provide it 
with a pointed lower end. The cutter 17 is 
normally held in a position where the cutting 
part 29 is spaced above the closure disk 14. 
The means 18 for actuating the cutter 17 is 

operable to turn or partially rotate the Cutter and 
cause downward or inward movement of the cut 
ter during its rotation to force the cutting part 
29 through the closure disk to make a circular 
cut therein. The means 18 includes means 30 
for turning the cutter a limited extent, and means 
31 for moving the cutter downwardly during its 
rotation to force the cutting part 29 through the 
closure disk 14. 
In accordance with the broader aspects of the 

invention, the means for turning or rotating the 
cutter 17 may be varied considerably in character. 
In the particular embodiment of the invention il 
lustrated in the drawing, the means 30 for turning 
or partially rotating the cutter 17 may be either 
manually or mechanically actuated and is Such 
that it may be controlled or operated from a point 
remote from the discharge head. The means 30 
includes, generally, an extension or stem 32 on 
the upper end of the cutter 17, a drun 33 Con 
nected with the stem 32, and a cable 34 Wound 
on the drum 33. The stem 32 is in the nature of 
an extension on the upper end of the cutter 17 and 
may be integral with the cutter. The stem 32 
extends through a vertical opening 35 in the body 
16 to project from the upper end thereof. The 
portion 36 of the stem projecting from the body 
16 is of polygonal cross section, for example, of 
square cross section, while the portion of the stem 
in the opening 35 is round to slidably and rotat 
ably fit the opening. 
The drum 33 is provided to carry the actuating 

cable 34 and is connected with the stem 32. The 
drum 33 may be provided with a central boSS 37 

- having a polygonal opening 38 to slidably carry 
and cooperate with the polygonal portion 36 of the 
stem. A bearing projection 39 may be provided 
on the upper end of the body 16 to fit a Socket 
40 in the lower side of the boss 37 to rotatably 
support the drum 33. An upwardly projecting 
axial flange 41 is provided at the periphery of the 
drum to carry the cable 34. 
Any suitable form of flexible line or cable may 

be employed in connection with the druin 33. In 
the drawing I have illustrated a stranded cable 
34 Wound on the flange 41 of the drum, the 
cable 34 may have several turns on the flange 
41 and may have its end attached to the drum 33 
in any suitable manner. The cable 34 may be 
made sufficiently long to extend any desired dis 
tance from the discharge head. 
In the preferred form of the invention, a hous 

ing is provided to cover or encase the drum 33. . 
The drum-enclosing housing may include a body 
part 42 surrounding the periphery of the drum 
and having a downwardly projecting flange 43 
surrounding the upper portion 24 of the body. 
The housing part 42 may be removably and ad 
justably attached to the body by set screws 44 
having pointed inner ends extending into an aa 
nular groove 45 in the round portion 24 of the 
body. A tangential opening 46 is provided in the 
housing part 42 to pass the cable 34 from the 
drum. A suitable guiding boss 47 may be pro 
vided around the outer end of the opening 46. A 
tubing or conduit 48 may be provided around the 
outer end of the opening 46. A tubing or conduit 
48 may be provided to extend outwardly froin the 
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19,387 
boss 47 for encasing and guiding the cable. 34. 
It will be apparent that the cable 34 may be 
made to pass in any desired direction from the 
drum 33 by loosening the screws .44 and turning 
the housing part 42 to the desired rotative posi 
tion. A cover, plate 49 may be provided to close 
the upper end of the housing part 42. 
The means 31 is in the nature of a Cam means, 

and is provided to cause a limited downward or 
inward movement of the cutter 17 upon its being 
turned or partially rotated. The can IneanS 31 
includes parts on the cutter 17 and the body 16 
which have cooperating camming action to cause 
downward movement of the cutter 17 during its 
rotation. In the particular form of invention ill 
lustrated in the drawing, the can means 31 is 
within the chamber 21 and includes an annular 
radial flange 50 on the cutter 17. The upper side 
of the flange .50 is spaced below the upper Wall 
of the chamber 21. A curved can ridge 51 is pro 
vided on the upper side of the flange 50. The 
ridge 51 is curved concentrically about the axis 
of rotation of the cutter 17 and may extend ap 
proximately 240° around the flange. One end of 
the ridge 51 may terminate in an abrupt or axial 
shoulder, while the other end of the ridge is in 
the form of a cam face 52 which is gradually in 
clined downward to join the upper side of the 
flange 50. 
The part on the body 16 for cooperating with 

the cam ridge 51 may be in the nature of a pin 
53 having a rounded head projecting downwardly 
from the upper wall of the chamber 21. The 
rounded lower end of the pin 53 is adapted to co 
operate with the upper side of the can ridge 51 
and the upper side of the flange 50. When the 
parts are in the normal position, the pin 53 en 
gages the upper side of the flange 50 at a point 
spaced from the can face 52. Upon rotation or 
turning of the cutter 17 in the direction for its 
operation, the cam face 52 is brought into engage 
ment with the pin 53 so that the cutter 17 is 
forced downwardly. Continued turning of the 
cutter causes the upper side of the can ridge to 
cooperate with the pin 53. Upon the can face 
52 cooperating with the pin 53, the cutting part 
29 is forced downwardly through the closure disk 
14 and the cooperation between the pin 53 and 
the upper side of the ridge 51 maintains the cut 
ting part 29 in its down position where it makes 
a circular cut in the closure disk. 
The invention provides means for normally 

holding the cutter 17 in a position where the 
flange 50 is in co-operative engagement with the 
pin 53 and where the cutting part 29 is Spaced 
above the closed disk 14. A cam projection or 
ridge 54 is provided in the lower side of the 
fiange 50. The can ridge 54 may be similar to 
the ridge 51 and may have an inclined end or 
cam face 55 at one end. The other end of the 
ridge 54 may be substantially radial. The op 
posite ends of the can ridge 54 may be in axial 
alignment with the opposite ends of the ridge 51 
so that the can faces 52 and 55 are parallel. A 
bolt or screw 56 may be threaded through an 
opening 57 in the body 16 to have its inner end 
project into the chamber 21. The projecting in 
ner end of the screw 56, is intended to cooperate 
with the lower side of the flange 50 and can ridge 
54. The cam ridges 51 and 54 are related so that 
the screw 56 engages the upper side of the ridge 
54 at a point adjacent its abrupt end, while the 
pin 53 engages the upper side of the flange 50 at 
a point spaced from the cam face 52 and adjacent 
the abrupt end of the ridge 51. Upon turning of 

3. 
the cutter 17, caused by unwinding of the cable 
34 from the drum 30, the cutter is turned for 
approximately 120°, at which time the pin 53 and 
the screw 56 sinultaneously engage the Carin faceS 
:52 and 53 so that the cutter is forced downwardly. 
Further turning of the cutter does not cause its 
longitudinal, movement, as the pin 53 rides. Over 
the flat upper end of the cann face. 51. Turning 
of the cutter is limited by the engagement of the 
axial end of the can ridge 54. With the ScreW 56. 
The cam means 31 operates to give the cutter 
limited downward movement during its turning 
and to limit its turning motion. 

It is to be understood that the location and 
character of the cam means for moving the cut 
ter 17 down Wardly to cut the closure disk may be 
varied considerably without departing from the 
broader features of the invention. It is readily 
apparent that the cam means may be embodied 
in the construction at a point exterior of the 
chamber 21. Further, the can parts proper might 
well be provided on the body 16, or other sta 
tionary part, to be cooperated with by parts on 
the cutter assembly. In view. Of these obvious 
variations in the means for moving the cutter 
downward, the invention is not to be considered 
as restricted to the specific cam means 31 de 
scribed above. 

It is believed that the utility and practicability 
of the discharge head provided by the present 
invention will be readily apparent from the fore 
going, detailed description. The parts are nor 
nally positioned as illustrated throughout the 
drawing with the can pin 53 retained in engage 
ment with the upper side of the flange 50 by the 
Screw 56 engaging the lower Side of the can ridge 
'54. Upon the cable 34 being actuated or unwound 
from the drum 30, the cutter 17 is turned in a di 
rection to bring the can face 32 into engagement 
with the pin 53 and the screw 56 into engagement 
with the cam face 55. During this preliminary 
movement of the cutter 17, the cutting part 29 re 
mains spaced above the Sealing disk 14. Engage 
ment of the can face 52. With the pin 53 causes 
the cutter to be abruptly or rapidly shifted down 
Wardly So that the cutting part 29 is forced 
through the sealing disk 14. During further turn 
ing of the cutter, the upper end of the can ridge 
51 rides along or cooperates with the pin 53 so 
that the cutting part 29 is maintained in its 
down position to make a circular cut in the clo 
sure disk. Turning of the cutter, 17 is stopped 
or limited by the straight end of the lower cam 
ridge 53 which comes into engagement with the 
screw 56 to prevent the central part of the disk 
14 from being completely cut out. Upon the 
closure disk, 14 being cut by the cutting part 29 
in the manner described above, the fluid under 
pressure contained within the cylinder C forces 
or bends the central portion of the disk 14 out 
wardly, so that it hinges between the opposite ends 
of the cut made by the part 29. This central por 
tion of the closure disk is forced outwardly by the 
fluid pressure to lie against the Walls of the Open 
ing 26 so that the fluid may freely discharge out 
Wardly into the chamber 21 and discharge con 
duit. 23. 

It is to be noted that during the actuation of 
the device the cutter 17 moves downwardly rela 
tive to the drum 33 and that there is no longi- i. 
tudinal or vertical movement of the drin. The 
head may be quickly dissembled for inspection as 
the body 16 may be removed from the housing 64 
by loosening the set screws 44. The stem 32 is 
free to slide downwardly out of the opening 38 
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4. 
upon the body 16 being removed. The body 16 
may be easily removed from the cylinder valve 
by unthreading it from the threaded projection 
20. The housing part 42 may be set in any de 

5 sired rotative position to permit the cable 34 to 
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extend tangentially from the drum 33 in any de 
sired direction. The can faces 52 and 55 may be 
formed so that the cutting part 29 is rapidly 
forced downwardly through the closure disk dur 
ing operation of the head. The assembly is par 
ticularly compact and occupies but little vertical 
space at the upper end of the container. The 
cable 34 may be actuated in any Suitable man 
ner, either manually or mechanically, and the 
head is adapted for use in Systems involving a 
plurality of interconnected units or in an instal 
lation involving a single fluid container. 

Having described only a typical preferred form 
of my invention, I do not wish to limit myself to 
the specific details set forth, but wish to reserve 
to myself any changes or variations that may ap 
pear to those skilled in the art or fall within the 
scope of the following claims: 

Having described my invention, I claim: 
1. A releasing device for use in connection with 

a fluid container having an opening and a closure 
for the opening which comprises a cutter oper 
able to cut the closure, and means for Operat 
ing the cutter including, means operable from a 
point remote from the device for turning the cut 
ter, and cam means for shifting the cutter longi 
tudinally a limited distance to puncture the 
closure and for holding it against further longi 
tudinal movement during turning. 

2. A releasing device for use in connection with 
a fluid container having an opening and a closure 
for the opening which includes, a body adapted 
to be applied to the container, a cutter in the 
body for puncturing the closure, and means for 
operating the cutter including means at the ex 
terior of the body for turning the cutter, and can 
means in the body for moving the cutter longi 
tudinally during its turning to puncture the 
closure and for preventing continued longitudinal 
movement of the cutter after the closure is punc 
tured during continued turning. 

3. A releasing device for use in connection 
with a fluid container having an opening and a 
closure for the opening which comprises a cutter 
operable to cut the closure, means for turning the 
cutter and for moving the cutter longitudinally to 
puncture the closure during a portion of its turn 
ing movement and for continuing turning of the 
cutter after puncturing of the closure without 
further longitudinal movement of the cutter, and 
means for limiting the turning movement of the 
cutter so that it makes a circular cut in the closure 
of less than 360°. 

4. A releasing device for use in connection. With 
a fluid container having an opening and a closure 
for the opening which includes two elements, one 
a stationary body, the other a movable cutter for 
puncturing and cutting the closure, and means 
for operating the cutter including means for 
turning the cutter, means for moving the cutter 
longitudinally during the first portion only of its 
turning to cut into the closure, the last mentioned 
means including a cam part on One element for 
cooperating with a part on the other element and 
means for limiting the turning movement of the 
cutter to cut less than 360 around the closure. 

5. A releasing device for use in connection with 
a fluid container having an opening and a closure 
for the opening which comprises a cutter operable 
to cut the closure, and means for Operating the 

19,387 
cutter including means for turning the cutter, 
and means for moving the cutter longitudinally 
into engagement with the closure during a por 
tion of its motion to make a circular cut in the 
closure, there being a sliding connection between , 
the means for turning the cutter and the cutter. 

6. A releasing device for use in connection 
with a fiuid container having an opening and a 
closure for the opening which comprises a cutter 
Operable to cut the closure, and means for Oper 
ating the cutter including means for turning the 
cutter, moving the cutter longitudinally to pierce 
the closure during its turning, and for continuing 
turning of the cutter without further longitudi 
nal movement, comprising a drum mounted for 
rotation in a fixed plane and carrying an operat 
ing line, and an operating connection between 
the drum and cutter through which the cutter is 
turned from the drum and may shift longitudi 
nally relative to the drum. 

7. A device for releasing fluid from a container 
having an opening and a closure for the opening 
including a cutter, means for turning the cutter 
about its longitudinal axis, and cam means op 
erated by turning the cutter to initially move the 
cutter longitudinally during a comparatively 
Small part of the turning motion of the cutter to 
pierce the closure and to thereafter hold the cutter 
against further longitudinal movement. 

8. A device for releasing fluid from a container 
having an opening and a closure for the opening 
which includes a body adapted to be applied to the 
container, the body having a chamber communi 
cating With the opening of the container and a 
discharge opening for the chamber, a cutter in the 
body for puncturing the closure, and means for 
Operating the cutter including a drum rotatable 
On the body for turning the cutter, a flexible line 
engaged around the drum and having one end 
extending to a point remote from the body, and 
means in the body for noving the cutter longi 
tudinally during the initial portion of its turning 
movement to pierce the closure and for holding 
the cutter against longitudinal movement during 
the remainder of the turning movement. 

9. A releasing device for use in connection with 
a fluid container having an opening and a closure 
for the opening which comprises a cutter operable 
to cut the closure, and means for advancing and 
turning the cutter to bring the cutter into engage 
ment with the closure and make an arcuate cut 
in the closure, the cutting edge of the cutter sub 
tending at an angle of considerably less than 360 
degrees as measured along the cut, and a stop for 
limiting Operation of the cutter after it has made 
a cut in the closure of more than 180° but sub 
stantially less than 360 degrees. 

10. A releasing device for a fluid container hav 
ing an opening and a closure for the opening, 
which comprises a cutter operable to cut a flap . 
out of the closure, said cutter consisting of a 
tubular member formed at one end with a cutting 
edge of considerably less than 360 degrees in ex 
tent, means for advancing the cutter longitudi 
nally into cutting engagement with the closure 
and for turning the cutter during such engage 
ment to make an arcuate cut in the closure, and a 
Stop limiting the turning of the cutter to limit 
the cut to less than 360 degrees in extent, and leav 
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ing an uncut portion of a size sufficient to serve as . 
a hinge for said flap. 

11. A releasing device for a fluid container hav 
ing an opening and a closure for the opening, 
which comprises a body adapted to be applied to 
the container, a cutter rotatable in the body to 
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cut a flap out of the closure, said cutter consist 
ing of a tubular member formed at one end with 
a cutting edge of considerably less than 360 de 
grees in extent, means for rotating the cutter to 
make an arcuate cut in the closure, cooperating 
means on the body and the cutter for causing 
the cutter to advance during turning movement 

25 

45 

50 

55 

60 

65 

70 

75 

5 
thereof into cutting engagement with the closure, 
and a stop limiting the turning of the cutter to 
limit Said cut to less than 360 degrees in extent 
and leaving an uncut portion of a size sufficient 
to Serve as a hinge for said flap. 
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