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[57] ABSTRACT

A fluid cylinder body is provided with a protective
cap. The cap fits over the cylinder valve handle and
has a notch to receive a retainer pin carried on the
cylinder. A spring is centrally disposed within the cap
and bears against the handle through a pusher plate to
releasably secure the pin in the notch and also protect
the handle. The pusher plate may be configured to aid
in centering the cap around the handle. A second
spring may be provided to help bias the pin against a
notch detent.

8 Claims, 6 Drawing Figures
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PROTECTIVE CAP AND FLUID CYLINDER
ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATION

This application is a continuation-in-part of applica-
tion Ser. No. 93,668, filed Nov. 30, 1970, now aban-
doned. i

BACKGROUND OF THE INVENTION
1. Field of the Invention

This invention relates to valve protective means for
fluid cylinders and to cylinders incorporating 'such
means. :

2. Description of the Prior Art

Various devices have been used to protect valve han-
dles, valve stems and couplings on fluid cylinders, such
as compressed gas cylinders, against damage. In the
main, such devices are usually expensive and compli-
cated and/or are time-consuming to make and use. For
example, threaded protective caps have been em-
ployed, but damage often occurs to the threads, render-
ing the caps unusable. The threads are likely to cor-
rode, making removal of the caps difficult. Moreover,
screwing the caps in place. is time-consuming; since
both the cap and the cylinder body must be threaded,
special machining operations increase the cost of such
devices. Accordingly, there is a need for a simple, inex-
pensive, quickly attachable and detachable protective
cap for fluid cylinder valve assemblies.

SUMMARY OF THE INVENTION

The present invention is generally as set forth in the
Abstract and extends to both an improved valve-
protecting fluid cylinder cap and to the improved cylin-
der assembly which includes the cap. The cap contains
a generally centrally aligned spring which extends
towards the cylinder handle. A second spring can be
disposed adjacent the inner surface of the shell so as to
enclose the handle and valve coupling when the cap is
in place. Such a cap is simple and inexpensive to con-
struct, and is particularly easy and rapid to secure in
place and also to remove. In securing the cap in place,
the retainer pin carried on the cylinder is positioned in
the notch in the cap and then the cap is turned to lock
the pin in the notch. The pusher plate helps center the
cap around the valve handle during this process and the
spring(s) hold(s) the cap locked in place by biasing the
pin in the notch against the detent defined by the
notch. The spring connected to the pusher plate also
aids in cushioning the valve (through its handle) from
shock damage, and since the cap is spaced outwardly
from the handle, additional protection is provided
against valve damage. The pin-notch retention system
is also much more resistant to damage than are
threaded retention systems, does not jam in use, and is
much easier and quicker to remove and replace.

BRIEF DESCRIPTION OF THE DRAWINGS

A better understanding of the present invention may
be had from a consideration of the following detailed
description, taken in conjunction with the accompany-
ing drawings, in which:

FIG. 1 is a schematic side clevation of a first embodi-
ment of the improved cylinder assembly of the inven-
tion, with the improved valve-protective cap thereof
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removed from the cylinder body and with portions bro-
ken away to illustrate certain internal features thereof;

FIG. 2 is a schematic side elevation of a second em-
bodiment of the improved cylinder assembly of the in-
vention, again with the cap thereof removed from the
cylinder body, and with portions broken away to illus-
trate certain features thereof;

FIG. 3 is a schematic side elevation of the assembly
of FIG. 2, but with the cap in place, certain features
being illustrated in phantom outline;

FIG. 4 is a side cross-sectional view of a third em-
bodiment of the improved cylinder assembly of the in-
vention with the cap in place;

FIG. 5 is a side cross-sectional view of a modified
form of the embodiment of FIG. 1; and

FIG. 6 is a perspective view of a cap for use in the
modified embodiment of FIG. §.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Now referring to FIG. 1, a side elevation is schemati-
cally illustrated of a first preferred embodiment of the
improved valve-protective fluid cylinder assembly of
the invention. Thus, an assembly 10 is shown which in-
cludes a fluid cylinder 12, such as for compressed gas,
and a valve cap 14. The cylinder 12 includes a main
shell or body 16, having a neck 18 adjacent one end
thereof and valve means 20 disposed in neck 18. Means
20 comprises a valve coupling 22, valve stem 24 and
valve handle 26 extending outwardly from cylinder 12
in an unprotected position. Neck 18 is shown with at
least one pin 28 projecting outwardly therefrom
adapted to cooperate with means on cap 14 for releas-
ably securing the cap 14 to the neck 18. A pair or more
of the pins 28 are typically provided. Assembly 10 is
also provided with connector means 30 which com-
prises a cord 32 with one end 34 attached to cap 14 and
the other end 36 formed into a loop 38 disposed around
coupling 22 so as to loosely secure cap 14 to cylinder
12 when the cap 14 is not in use. Obviously cord 32 can
be of any suitable material, such as wire, cloth, sisal,
etc. and cylinder 12 is of conventional construction.

In assembly 10, however, the cap 14 is of special
shape and construction. In this regard, cap 14 com-
prises a hollow, generally cylindrical shell 40 having a
closed end 42 and an opposite open end 44. Shell 40
can be fabricated of any suitable self-supporting dura-
ble material such as plastic, metal, wood, ceramic or
the like, preferably metal, and can be other than cylin-
drical in shape, if desired, but in any event is dimen-
sioned to fit over means 20 and be spaced outwardly
therefrom. End 44 of shell 40 defines a bayonet-type
notch 46, although any other suitable configuration for
notch 46 can be used. Thus, notch 46 includes an ini-
tial, upwardly directed vertical portion 48 and a sec-
ond, shorter downwardly directed vertical portion 50
separated by a transverse portion 52, whereby a detent
54 is provided to releasably lock retainer pin 28 in
place, i.e., lock cap 14 to neck 18 through pin 28 and
notch 46,

A generally centrally disposed, vertically extending
helical spring 56 of any suitable construction is secured
to the inner surface of shell 40 adjacent end 42, as by
a bolt 58 extending through an opening 60 in end 42
and through a hole 62 in a plate 64 disposed within
shell 40. A nut 66 secures plate 64 in place against the
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adjacent surface of shell 40 and the upper end of spring
56 is secured, as by welding or the like, to plate 64. The
lower opposite end of spring 56 is secured to a gener-
ally centered pusher plate 68 adapted to bear against
handle 26 when cap 14 is in place around means 29.
The spring 56 is dimensioned so as to exert enough
force via the plate 68 to aid in holding the pin 28 in
fixed position in the notch 46 when the cap 14 is in
place and to securely seat the valve stem 24 in the cou-
pling 22.

In rapidly releasably securing the cap 14 to the cylin-
der 12, portion 48 of notch 46 is aligned with pin 28
and then the cap 14 is pushed down until pin 28
reaches portion 50. The cap 14 is then turned to move
notch 46 so that pin 28 is aligned with portion 52, after
which cap 14 is released and pin 28 seats in the bottom
of portion 52 against detent 54 so as to inhibit further
movement of cap 14. When in place, cap 14 totally en-
closes means 20 and is spaced outwardly therefrom.
End 44 closely overlies the adjacent surface of neck 18
and spring 56 maintains force on handle 26 through
plate 68 to cushion it from shocks transmitted to han-
dle 26 through cap 14 and/or body 16 or neck 18, and
also to securely seat stem 24 in coupling 20 against
movement, including rotation. Thus, cap 14 is easily
and rapidly yet firmly secured in place and, once it is
so secured, fully protects means 20 from physical dam-
age.

Cap 14 can be easily and rapidly removed from cylin-
der 12 by reversing the described procedure. It will be
understood that a pair of pins 28 with matching notches
46 can be and preferably are employed in assembly 10
and, if desired, three or more such sets of pins and
notches can be used to facilitate the attachment to and
removal of cap 14 from cylinder 12.

In FIG. 2, a second embodiment of the assembly of
the invention, including the novel protective cap, is
schematically illustrated in side elevation. In FIG. 2,
components identical to those illustrated in FIG. 1 are
identified by the same numbers as used in FIG. 1, but
succeeded by the letter a. Thus, as shown in FIG. 2, an
assembly 10a includes a cylinder 12 having a cylinder
main body 16« and neck 18a and also valve means 20a
(including a coupling 224, stem 24a and handle 26a),
a plurality of retainer pins 28a (one of which is shown)
and a connector 304 comprising a cord 32a having end
34a secured to cap 14a and end 36a, particularly loop
384, around coupling 20a. Cap 14a includes shell 40a
with closed end 42a and opposite open end 44a con-
taining a plurality of notches 46a (each comprising por-
tions 48a, 50a and 52a defining detent 54a). A vertical
spring 56a is secured to shell 40a at end 42a by bolt 58a
(through hole 60a of shell 40a and hole 624a of plate
64a) and nut 66a. Pusher plate 68a is secured to the op-
posite end of spring 56a and includes an arcuate pe-
ripheral portion 70 corresponding to the rim 72 of
valve handle 26a and a recessed central portion 74 cor-
responding to recessed portion 76 of handle 26a. Plate
68a is dimensioned to loosely fit over handle 26a so as
to aid in seating cap 14« on cylinder 12a over protect-
ing means 20a.

Cap 144 further includes an annular generally hori-
zontally extending spring 78 disposed within shell 40a
adjacent the lower end thereof and abutting the inner
surface thereof. The upper end 80 of spring 76 is
fixedly connected to the inner surface of shell 40a
while the lower free end 82 is provided with a pusher
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bar 84 extending through a notch 46q, particularly the
transverse portion 58a thereof. Spring 78 aids in bias-
ing pin 284 against a particularly shaped detent 55 in
notch 464 and thus cooperates with spring 56a to re-
leasably lock pin 28z against that detent 55.

Cap 14a is releasably secured to cylinder 124 in the
same manner as described for cap 14 and cylinder 12,
When secured in place, cap 14a is positioned with re-
spect to cylinder 12a as shown schematically in FIG. 3
in side elevation. The internal components of cap 14a
and means 20a are shown in phantom outline in FIG.
3. It will be readily understood that cap 14a is as easily
and as rapidly secured to and removed from cylinder
124 as cap 14 is with respect to cylinder 12. Spring 78,
however, additionally protects against inadvertent
twisting and removal of cap 14a. Moreover, the partic-
ular configuration of plate 68a aids, as do the plurality
of pins 28a and notches 464, in more easily and rapidly
aligning the cap 14a with 124 for attachment thereto.

In FIG. 4, a third embodiment of the assembly of the
invention, including the novel protective cap, is illus-
trated in side cross-sectional view. In FIG. 4, compo-
nents identical to those illustrated in FIG. 1 are identi-
fied by the same numbers as used in FIG. 1 but suc-
ceeded by the letter ¢. Thus as shown in FIG. 4, an as-
sembly 1@c includes a cylinder 12¢ having a cylinder
main body 16c and neck 18¢. The cylinder 12c also
comprises a valve 20c (including a coupling 22¢, stem
24c and handle 26¢), and a pair of retainer pins 28¢. Al-
though not shown, it is to be understood that the con-
nector 30 can also be used in this embodiment. The cap
14c¢ includes a shell 40c¢ with a top 42¢ and an open end
44¢ containing a plurality of notches 46¢c. A conical
spring 36¢ is secured to the shell 40c, as by crimping
the upper end thereof in a depending projection 90. Al-
ternatively, the arrangement of FIG. 1 may be em-
ployed. A pusher plate 68c¢ is located beneath the lower
end of the spring 56¢ to bear against the handle 26¢.

In the particular embodiment of FIG. 4, the neck 18¢
is provided with an upwardly extending collar member
92 which, as shown, is threadably secured to a threaded
member 94 having an inverted, generally U-shaped
cross-section closely abutting the neck 18¢ and suitably
secured thereto such as by peening the upper part of
the neck 18c at point 96. The collar 92 has an upwardly
extending flange portion 98, generally circular in trans-
verse cross-section and having an internal diameter suf-
ficient to receive the reduced diameter open-end por-
tion 4dc of shell 40c. The notches 46¢ are configured
like those in FIG. 1 but the pins 28¢ extend radially in-
ward to engage with notches 46¢. The pins 28¢ of this
particular embodiment are provided with slotted end
portions 29 and can be, for example, threaded studs in-
serted through threaded apertures in the flange portion
98 for ease of replacement. At the juncture of the in-
side of the flange portion 98 with the threaded member
94, the surfaces of both are tapered downwardly to
form a trough portion 100 having a width greater than
the thickness of the shell 40c and a depth greater than
the vertical portion 52¢ of slot 46¢. This permits the
open end 44c of shell 40c to be depressed into the
trough 100 and then rotated and released for securing
the cap 14c to the collar 92. In this particular embodi-
ment, certain advantages are achieved by having the
pins 28c protected against accidental shearing by being
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mounted flush with the outer surface of the flange por-
tion 98.

In FIGS. 5 and 6 there is shown a modified form of
the embodiment of FIG. 1 to accommodate gas bottles
having a narrow neck diameter. In FIG. 5, components
corresponding to those illustrated in FIG. 1 are identi-
fied by the same numbers as used in FIG. 1 but suc-
ceeded by the letter d. In this configuration, the cap
144 is an elongated cylindrical member having an
upper end 424 and a lower, open end 444. As better il-
lustrated in FIG. 6, the cap has a pair of diametrically
opposed bayonet type notches 464 having the generally
inverted J-shaped openings shown in the valve cap of
FIG. 1. More than two such notches may be provided
if desired to match corresponding pins such as 284
(FIG. 5).

In the modification as shown in FIG. 5, the neck 184
is provided with a collar 102 of inverted generally U-
shaped cross-section having an enlarged outwardly ex-
- tending flange portion 104 for engaging the cylinder
124 outer surface adjacent the neck 184. The collar
102 is suitably secured, such as by welding or peening
at 106. The collar 102 is provided with radially out-
wardly extending pins 284 for engagement with notches
46d as previously discussed. Moreover, the collar 102
is so configured as to be useable with either outwardly
extending pins in the cylinder configuration of FIG. §
or inwardly extending pins mounted in a flanged adap-
tor, as in FIG. 4.

Accordingly, an improved valve protection system
for fluid cylinders is provided. Such system may include
the cylinder with protective cap and employs easily ob-
tainable, inexpensive and durable components, readily
fabricated and assembled. Such system protects the
cylinder in an improved manner over conventional
means by spring cushioning the valve against physical
shocks, while enabling more rapid and foolproof secur-
ing of the protective cap to the cylinder. Other advan-
tages are as set forth in the foregoing. Such modifica-
tions, alterations, additions and changes as are within
the scope of the appended claims are intended to form
a part of the present invention. !

What is claimed is;

1. An improved fluid cylinder assembly which com-
prises, in combination:

a fluid cylinder body having a plurality of retainer
pins extending outwardly from said cylinder body
at spaced intervals and at least a portion of a valve,
including a valve handle, extending outwardly
therefrom, wherein said handle is secured to said
cylinder body through a valve coupling external of
said body; .

a valve cap disposed around and releasably enclosing
said valve handle, said cap comprising a self-
supporting hollow shell spaced outwardly of said
valve handle and open at one end thereof, said one
end abutting said cylinder body in the region of
said valve handle, and defining a matching set of
configured notches for releasably receiving corre-
sponding ones of said retainer pins, a spring gener-
ally centrally disposed within said shell adjacent
the opposite end thereof and extending towards
said open end, spring retaining means securing one
end of said spring to said shell at said opposite end
and a valve handle pusher plate secured to the free
end of said spring, whereby said cap is releasably
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6
retained centered around said valve handle to pro-
tect the same from damage; and

a second spring generally annularly disposed within
said shell adjacent the inner surface thereof and
around said valve coupling, one end of said annular
spring being secured to said shell and the opposite
end thereof being disposed in said notch in abutting
relation to at least one of said retainer pins.

2. The improved assembly of claim 1 wherein said
notch is of the bayonet type and defines a pin detent
and wherein said first and second springs cooperate to
releasably lock said retainer pin against said detent to
releasably hold said cap against said cylinder body.

3. An improved fluid cylinder assembly which com-
prises, in combination: :

a fluid cylinder body having at least a portion of a
valve, including a valve handle, extending out-
wardly therefrom;

a valve cap disposed around and releasably enclosing
said valve handle, said cap comprising a self-
supporting hollow shell spaced outwardly of said
valve handle and open at one end thereof, said one
end abutting said cylinder body in the region of
said valve handle, and defining a plurality of con-
figured notches disposed about and communicat-
ing with the open end of the cap;

the valve cap further including a spring generally
centrally disposed within said shell adjacent the op-
posite end thereof and extending toward said open
end, spring retaining means securing one end of
said spring to said shell at said opposite end and a
valve handle pusher plate secured to the free end
of said spring; and
collar member attached to said cylinder body and
encircling said valve portion, the collar member in-
cluding an upwardly extending flange portion
shaped to receive the valve cap therein and sup-
porting a plurality of said retainer pins extending
inwardly therefrom to releasably engage corre-
sponding ones of said notches, whereby said cap is
releasably retained centered around said valve han-
dle to protect the same from damage.

4. The improved assembly of claim 3 wherein said
flange portion has a trough portion therein, said trough
portion being so configured and having a depth suffi-
cient to receive said valve cap during attachment
thereof to the collar member.

5. The improved fluid cylinder assembly of claim 3
wherein the cylinder body has a threaded neck portion,
and wherein the collar member has at least a portion of
the inner surface thereof threaded for matingly engag- -
ing said threaded neck portion.

6. An improved protective cap for a fluid cylinder
containing a valve handle extending outwardly from
the cylinder body, which cap comprises:

a self-supporting hotlow shell adapted to be releas-
ably secured around said handle in spaced relation
to protect the same, said cap being open at one end
thereof and defining at said open end a configured
notch adapted to releasably receive a retainer pin
in a member attached to the cylinder body:;

a first spring generally centrally disposed within said
shell adjacent the opposite end thereof and extend-
ing towards said open end,;

spring retaining means securing one end of said
spring to said shell;

a
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valve handle pusher means secured to the free end of centrally disposed within said shell adjacent the op-

said spring and adapted to releasably secure said
cap to said cylinder through said pin and notch;
and

a second spring generally annularly disposed within
said shell adjacent the inner surface and said open
end thereof, with one end of said second spring se-
cured to said shell and the opposite end disposed

posite end thereof and extending towards said open
end, and spring retaining means securing one end
of said spring to said shell at said opposite end, the
free end of said spring being adapted for engaging
said valve to releasably retain said cap centered
around said valve handle to protect the same from
damage.

8. Protective apparatus for a pressurized fluid cylin-

10 der having a valve mechanism extending outwardly
from the cylinder body adjacent a threaded neck por-
tion thereof, said apparatus comprising in combination;

in said notch, whereby said two springs cooperate
to releasably lock said pin in place in said notch
when said cap is secured around said handie.
7. An improved fluid cylinder assembly which com-
prises, in combination:

a fluid cylinder body having a threaded neck portion an adapter for affixing to the cylinder body, said

65

and at least a portion of a valve, including a valve ;5 adapter comprising a circular collar having interior
handle, extending outwardly therefrom; threads for engaging the threaded neck portion, the
a collar member having at least a portion of the inner collar encircling the valve mechanism and includ-
surface thereof threaded and matingly engaging ing an upwardly extending flange portion support-
said neck portion, said collar member encircling ing a plurality of inwardly extending retainer pins
the valve portion and having a flange portion ex- 29 for releasably retaining a protective cap thereon;
tending upwardly from said neck portion, and and
flange portion having a plurality of inwardly ex- protective cap for releasably attaching to said
tending retainer pins secured thereto; adapter comprising a self-supporting hollow shell
a valve cap disposed around and releasably enclosing open at one end and defining thereat a plurality of

said valve handle, said cap comprising a self- 725 configured notches for releasably engaging corre-
supporting hollow shell spaced outwardly of said sponding ones of said retainer pins, said cap also
valve handle and open at one end thereof, said one containing a biasing spring for bearing against the
end having a plurality of configured notches for re- cylinder and urging the cap outwardly from the cyl-
leasably receiving corresponding ones of said re- inder against the retaining means in a locked posi-
tainer pins, said one end being configured to be re- 39 tion.
ceived within said flange portion, a spring generally R

35

40

45

50

55

60



