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Donald D. Hockett, Villa Park, Ill., assignor to Fisher 

Governor Company, a corporation of Iowa 
Filed Nov.30, 1964, Ser. No. 414,640 

2 Claims. (Cl. 287-53) 
This invention relates to cylinder valves and, more 

particularly, to improved connecting means for perma 
nently affixing a handwheel to a valve stem in such cylin 
der valve without the necessity of any tools. 

Heretofore, the handwheel for rotating the valve stem 
to open and close the valve element within a control valve 
or cylinder valve has been affixed to the valve stem by 
means of a screw, retaining ring, or like fastening mem 
ber. Such connecting means require a tool to perma 
nently connect the handwheel to the valve stem. Time 
is required to align and affix the screw or retaining ring to 
the valve stem and as is apparent, extra time means loss 
of money, especially in mass production fabrication and 
assembly of such valves. 
An object of this invention is to provide improved 

means for connecting a handwheel to a valve stem with 
out the necessity of tools. Such improved means com 
prise a handwheel molded intergrally from plastic and 
having a central opening therethrough, with the config 
uration of the opening being complementary to the ex 
terior configuration of the top of the valve stem, said 
handwheel including a top upon which is formed re 
taining fingers for affixing the handwheel to the valve 
Sten. 
Another object of the present invention is to provide 

a cylinder valve having improved means for permanently 
connecting the handwheel to the valve stem without the 
necessity for any tools, the handwheel being molded from 
plastic and having a central opening therethrough con 
forming to the external configuration of the valve stem, 
the top of the handwheel being formed with a pair of op 
posed finger extensions spaced apart a distance equal to 
the width of a reduced portion of the valve stem and 
being greater than the width of the enlarged rim on the top 
of the valve stem, the finger extension s being movable 
outwardly from the top of the handwheel to permit pas 
sage of an enlarged rim on the valve stem through the 
opening in the handwheel beyond the upper surface of the 
handwheel and said finger extensions being engaged be 
neath the enlarged rim to prevent removal of the hand 
wheel from the valve stem after assembly thereto. Other 
objects and advantages of this invention will become ap 
parent hereafter. 
The specific structural details and their mode of func 

tioning will be made most manifest and particularly 
pointed out in clear, concise and exact terms in conjunc 
tion with the accompanying drawing, wherein like nu 
merals refer to like elements and wherein: 
FIGURE 1 is a cross-sectional view of a cylinder valve 

embodying the improved connecting means of the present 
invention; 
FIGURE 2 is a top view of the handwheel alone; 
FIGURE 3 is a cross-sectional view of the cylinder 

taken along line 3-3 of FIGURE 1, showing the bottom 
of the handwheel; and 
FIGURE 4 is a detail cross-sectional view of the hand 

wheel and valve stem during assembly operation. 
Referring to the drawing, there is illustrated in FIG 

URE 1 a cylinder valve or control valve 10 embodying 
the present invention. The cylinder valve 10 comprises 
a valve body 11 having a passageway 12 defined there 
through, a disc holder and diaphragm subassembly 13 
for selectively engaging the valve seat 14 to control the 
flow of fluid through the passage 12, and handwheel 
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means including a valve stem 15 and a handle 16 opera." 
tively connected to the valve stem for actuating the disc 
holder subassembly 13. The housing or body 11 may 
be made from any suitable material depending largely 
upon the fluid with which the cylinder valve will be used. 
The housing 11 is provided with an externally threaded 

inlet 18 which is adapted to be connected to a source of 
liquefied gas as, for example, the top of a liquefied gas 
container. 
An outlet 20, which is positioned at substantially right 

angles to the inlet 18, is adapted to communicate the gas 
flowing through the passageway 12 to a conduit for com 
munication with the point of use. 
A spring-actuated relief valve 22 is provided in the 

housing 11. The relief valve 22 is adapted to seat 
against an annular wall 24 defining an outlet port from 
the passageway 12. The relief valve 22 may be biased 
to the closed position by the spring 26 which is disposed 
between the washer backing the safety relief valve 22 and 
the end cap 28 which is affixed to the boss 27 on the 
body or housing 11. 

25 

35 

40 

45 

50 

55 

60 

65 

70 

The valve stem 15 is operatively connected to the disc 
holder and diaphragm subassembly 13 and is adapted to 
be retained in the valve body 11 by means of the bonnet 
30. Preferably, the bonnet 30 has external threads 
adapted to engage in an internally threaded opening 32 
in the valve body and has an internally threaded opening 
34 adapted to receive external threads on the valve 
stem 15. 
The details of the disc valve and diaphragm subassem 

bly do not form part of the present invention and, there 
fore, are not described with more particularity herein. 
Reference may be made to copending application Serial 
No. 411,349 filed on November 16, 1964, by Paul L. 
Tjossem for further description of such subassembly. 
The present invention relates to the unique connection 

between the valve stem and the handwheel. By refer 
ence to FIGURE 1, it is seen that the valve stem 15 in 
cludes at its upper end (above the externally threaded 
portion engaged with bonnet 30) an enlarged portion 
36, which is non-circular in cross section. Adjacent to 
the enlarged portion 36 of the valve stem 15 and spaced 
outwardly therefrom is a reduced portion 38 of generally 
circular cross section. A shoulder 40 of generally frusto 
conical configuration connects the exterior surface of the 
non-circular enlarged portion 36 and the exterior of the 
reduced portion 38. At the top of the valve stem, there 
is defined an enlarged rim 42 of generally circular con 
figuration. 
The handwheel 16 comprises a cap-like member molded 

integrally from a suitable plastic material as, for example, 
a fluorocarbon known as TEFLON or KEL-F or an acry 
lonitrile butadiene styrene polymer known as CYCOLAC. 
The handwheel 16 comprises a top 43 having a pair of 
annular depending rims or flanges 44 and 46 formed 
integrally therewith and depending therefrom. The an 
nular rim 44 is provided with a plurality of lugs or pro 
jections 48 for facilitating gripping of the handwheel 
and thereby for facilitating rotation of the handwheel and 
the valve stem which is operatively affixed thereto to 
selectively reciprocate the subassembly 13 toward and 
away from the valve seat 14. The depending annular 
flange or rim 46 is provided with a central opening there 
through. The opening includes a first portion 50 which 
is non-circular in cross section and which is complemen 
tary to the enlarged portion 36 on the valve stem. The 
wall of the handwheel 16 defining the opening also in 
cludes an angled wall portion 52 generally frusto-conical 
in cross section and conforming substantially to the con 
figuration of the shoulder 40 on the valve stem 15. At 
the top, the wall portion 54 of the opening has substantial 
ly the same axial length as the reduced portion 38 on the 
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valve stem and the configuration of the wall portion is 
complementary to the configuration of the portion 38 of 
the valve stem. 
By reference to FIGURES 2, 3 and 4, there is more 

clearly shown the configuration of the handwheel cap 
member 16. The handwheel 6 is generally circular as 
viewed from the top or the bottom. Flange 44 on hand 
wheel 16 is provided with a plurality of lugs 48 to facilitate 
gripping the handwheel. 
The portion of the depending flange 46, which engages 

the enlarged portion 36 on the valve stem, is non-cir 
cular so as to operatively connect the handwheel to the 
valve stem and provide for rotation of the valve stem 
to effect selective engagement and removal of the valve 
disc carried on the disc holder and diaphragm subassem 
bly 13 from the valve seat 14 in valve body 11. 

In accordance with the present invention, unique means 
are provided for facilitating assembly of the handwheel 
to the valve stem and for preventing disengagement of 
the handwheel from the valve stem. A pair of parallel 
slits 56 and 57 are provided in the top of the handwheel 
16. The two slits 56 and 57, which are disposed parallel 
to one another and generally in alignment with the planar 
sides of the enlarged portion 36 of the valve stem, ex 
tent to a depth at least as great as the thickness of the 
top adjacent to the reduced portion 38 of the valve stem 
so as to provide a pair of opposed resilient finger exten 
sions 58 and 59 on the cover or handwheel 6. The finger 
extensions 58 and 59 are spaced apart a distance equal 
to the width of the reduced portion 38 on the stem and 
are greater than the width of the enlarged rim 42 at the 
top of the stem. The fingers 58 and 59 are movable out 
wardly from the top to permit passage of the enlarged 
rim 42 through the opening in the handwheel 16 beyond 
the upper surface of the handwheel. Such fingers have 
sufficient resiliency to spring back to their initial posi 
tion and are then engaged beneath the enlarged rim 42 
on the valve stem to prevent removal of the handwheel 
from the valve stem after assembly thereto. 
A recess 60 may be formed in the top 43 of handwheel 

16 (FIGURE 2) for receiving a suitable label or identifi 
cation indicia. 

In FIGURE 4, there is shown the position of the hand 
wheel as it is positioned upon the valve stem. As the 
handwheel 16 is pushed downwardly with respect to the 
valve stem 15, the resilient fingers 58 and 59 yield up 
wardly. After the valve stem 5 is pushed through the 
opening defined between the opposed fingers and the top 
43, the resilient fingers 58 and 59 move back to their 
initial unstressed position in engagement with the reduced 
portion 38 on the valve stem, with the top of the fingers 
58 and 59 being engaged beneath the annular rim-like 
edge of the member 42 on the valve stem 15. 
By the present invention, there has been provided a 

unique connection between a handwheel and a valve stem. 
The connection is easy to make, is permanent, and requires 
no tools to effect assembly of the handwheel to the 
valve stem. 
While I have shown a preferred form of the invention, 

it will be understood that the invention is not limited 
thereto since it may be otherwise embodied within the 
scope of the following claims. 

I claim: 
1. In combination, a valve member having a valve 

stem including an elongated rod-like, non-circular por 
tion, a reduced portion adjacent said non-circular por 
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4 
tion, and an enlarged rim at the extremity of the valve 
stem adjacent said reduced portion and being of greater 
radial extent than the said reduced portion, and a hand 
wheel made from plastic material adapted to be received 
permanently upon said valve stem and removable there 
from only upon breakage of said handwheel, said hand 
wheel including a top and a depending annular rim hav 
ing an opening therethrough, said opening being defined 
by wall means including a first non-circular portion com 
plementary to the rod-like, non-circular portion on said 
valve stem, and a second portion of reduced diameter 
complementary to the reduced portion on said valve stem, 
there being a shoulder defined between said first portion 
and said second portion for engaging with a correspond 
ing shoulder formed on said valve stem between said 
non-circular portion and said reduced portion, said sec 
ond portion being less in axial extent than said rod-like, 
non-circular portion, said top of said handwheel having 
a pair of opposed finger extensions formed integrally 
therewith and spaced apart a distance at least equal to 
the width of said reduced portion on said stem and greater 
than the width of said enlarged rim, said finger exten 
sions being movable outwardly from said top to permit 
passage of said enlarged rim through said opening in said 
handwheel beyond the upper surface of said handwheel 
and being engaged beneath said enlarged rim to prevent 
removal of said handwheel from said valve stem after 
assembly thereto. 

2. In a control valve, improved connecting means for 
permanently connecting a handwheel to a valve stem with 
out the necessity of using any tools, said improved con 
necting means comprising said valve stem having an en 
larged non-circular portion adjacent the handwheel-re 
ceiving end thereof, a reduced portion disposed adjacent 
to and outwardly from said enlarged portion and a rim at 
the extremity of said valve stem extending radially beyond 
said reduced portion, said handwheel being integrally 
molded from plastic and including a top, a first annular 
flange depending from said top and defining a valve stem 
receiving opening therethrough and a second annular de 
pending flange adjacent the periphery of the handwheel 
and spaced from said first annular flange for providing 
gripping means for turning the handwheel, said opening 
in said first annular flange being defined by a non-circular 
wall complementary to the surface of said enlarged non 
circular portion on said valve stem, and deformable finger 
means formed integrally with the top of said handwheel 
and spaced apart to define a wall complementary to the 
surface of said reduced portion, said finger means yield 
ing outwardly from said top to permit insertion of said 
rim on said valve stem through said opening and for en 
gaging beneath said rim on said valve stem to prevent re 
moval of said handwheel from said valve stem after con 
nection of the handwheel to the valve stem. 
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