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United States Patent Office Re. 27,635 
Reissued May 1, 1973 

27,635 
COUPLNG DEVICE 

Larry A. Kopaska, Guthrie Center, Iowa 50115 
Original No. 3,490,491, dated Jan. 20, 1970, Ser. No. 

615,456, Feb. 13, 1967. Application for reissue May 
10, 1971, Ser. No. 141,482 

Int, C. F16k 15/00 F1637/28 
U.S. C. 137-64.05 20 Claims 

Matter enclosed in heavy brackets I appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

ABSTRACT OF THE DISCLOSURE 
A coupling device for detachably connecting first and 

second conduits which are in communication with a 
source of hydraulic fluid under pressure and an apparatus 
to be powered by the hydraulic fluid, respectively, the 
second conduit including a check valve means, and an 
actuator means in the coupling device to permit the con 
nection of the conduits when one or more thereof is under 
pressure, the actuator means also adapted to unseat the 
check valve at times and also adapted to prevent the 
undesirable seating of the check valve during the operation 
of the equipment to which the conduits are connected. 

Coupling devices are commonly used to effect the con 
nection of a tractor hydraulic line to an implement hy 
draulic line. Existing coupling devices are extremely dif 
ficult to effect the connection thereof when one or both of 
the tractor or implement hydraulic lines are under pres 
sure. To effect the connection of the large majority of 
existing coupling devices, when both the tractor and im 
plement lines are under pressure, the valve line in the 
tractor line valve must be closed to release the pres 
sure on the tractor line. However, since most of the 
tractor valves automatically return to a neutral position 
to again impose pressure on the tractor line, it is neces 
sary to hold the tractor valve in the closed condition. 
One must then assemble the tractor line coupling to the 
equipment line coupling with one hand and this is ob 
viously extremely difficult. After this has been done, the 
hydraulic valve on the tractor line is then opened open 
to make the coupling operational. 

Also, even after the check ball valves in the tractor 
ind implement fittings have been unseated to permit the 
connection thereof, a surge in the hydraulic pressure either 
in the tractor line or implement line will sometimes cause 
one of the check ball valves to become "frozen' on its 
valve seat. 

Therefore, it is a principal object of this invention to 
provide a coupling device which permits coupling when 
one or both of the tractor hydraulic line and equipment 
hydraulic line are under pressure. 
A further object of this invention is to provide a coll 

pling device which prevents the check ball valve as 
sociated there with from becoming "frozen' on its valve 
seat should a surge occur in the hydraulic pressure. 
A further object of this invention is to provide a cou 

pling device which permits the rapid coupling of the 
tractor hydraulic line and the equipment hydraulic line 
even if the check ball valve associated therewith is 
frozen to its seat, that is, held seated by fluid pressure. 
A further object of this invention is to provide a coul 

pling device which prevents excessive hydraulic fluid from 
escaping from the coupling upon disconnection of the 
implement hydraulic line from the tractor hydraulic line. 
A further object of this invention is to provide a cou 

pling device having a minimum number of parts. 
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2 
A further object of this invention is to provide a cou 

pling device which is durable in use. 
A further object of this invention is to provide a cou 

pling device which is economical of manufacture. 
These and other objects will be apparent to those skilled 

in the art. 
This invention consists in the construction, arrange 

ments, and combination of the various parts of the device, 
whereby the objects contemplated are attained as herein 
after more fully set forth, specifically pointed out in the 
claims, and illustrated in the accompanying drawings in 
which: 

FIG. 1 is an exploded perspective view of the coupling 
device and the fittings which are connected thereto; 

FIG. 2 is an exploded perspective view of the actuator 
assembly; 

FIG. 3 is a longitudinal sectional view of the coupling 
R to the coupling thereof to the implement hydraulic 
ne; 
FIG. 4 is a longitudinal sectional view of the coupling 

device after it has been coupled to the implement hy 
draulic line and while the tractor and implement hy 
draulic lines are under pressure; 

FIG. 5 is a longitudinal sectional view of the coupling 
device illustrating the components thereof after the pres 
sure has been taken off of the tractor hydraulic line after 
the coupling of the tractor hydraulic line and the imple 
ment hydraulic line; and 

FIG. 6 is a longitudinal sectional view of the coupling 
device illustrating the internal components thereof after 
the pressure has again been reapplied to the device by 
the tractor hydraulic system. 
The coupling of this invention is generally designated 

by the reference numeral 10 and is seen in perspective 
view in FIG. 1. In FIG. 1, the coupling 10 is adapted to 
be threadably connected at one end to a nipple 12 which 
would be operatively connected to a source of hydraulic 
pressure such as on a tractor or the like, Coupling 10 is 
also adapted to detachably receive an implement hose 
fitting which is generally designated by the reference nu 
meral 14 and which would be operatively connected to 
the implement hydraulic line 16 which is connected to 
the apparatus to be operated such as a hydraulic cylinder 
or the like. 

Fitting 14 is provided with a longitudinal bore 18 
extending therethrough, a protruding reduced diameter 
portion 20 and an annular valve seat 22 formed at the 
end of reduced diameter portion 20. A stop means 24 is 
threadably secured in the interior of bore 18 and includes 
a substantially triangular shaped, threaded base portion 
26 having a hollow sleeve 28 extending therefrom. As 
seen in the drawings, the free end of sleeve 28 is pro 
vided with a plurality of notches or perforations 30 
formed therein. Sleeve 28 has a spring 32 mounted there 
on which is adapted to yieldably urge ball valve 34 into 
seating engagement with valve seat 22. Fitting 14 is also 
provided with an annular ridge 36 extending outwardly 
from reduced diameter portion 20. 
Coupling 10 includes an elongated hollow housing 38 

having a longitudinal bore 40 extending therethrough and 
an internally threaded portion 42 at one end thereof which 
is adapted to threadably receive nipple 12. The other end 
of housing 38 is provided with a conventional releasable 
connection means 44 which is adapted to detachably re 
ceive reduced diameter portion 20 of fitting 14 at times. 
Fitting 14 is attached to connection means 44 by simply 
moving collar 46 to the left, as viewed in FIG. 3, thereby 
allowing ridge 36 to move past the retaining balls 48 so 
that reduced diameter portion is fully inserted into the 
right end, as viewed in FIG. 3, of housing 38 and so that 
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ridge 36 is to the left or inwardly of balls 48. Collar 46 
is then released and the spring means 50 causes collar 46 
to be moved to the right thereby causing the balls 48 
to be cammed inwardly with respect thereto at a point 
outwardly of ridge 36 to rigidly effect the connection of 
fitting 14 and the connection means 44 on housing 38. 
A conventional O-ring 52 is provided in the interior of 
housing 38 illustrated in FIG. 3 to prevent leakage of 
the hydraulic fluid past the exterior of fitting 14. 
As best illustrated in FIG. 3, housing 38 is provided 

with a shoulder portion 54 having a central bore 56 ex 
tending therethrough. One side of shoulder portion 54 is 
provided with a seat portion 58 formed therein while the 
other side of shoulder portion 54 is formed so as to be 
able to partially receive the protruding portion of ball 
valve 34 as illustrated in FIG. 4. The check wave actuator 
assembly is generally designated by the reference numeral 
60 and includes a hollow sleeve 62 having a substantially 
triangular shaped, threaded base portion 64 which is 
threadably secured to threaded portion 42 in the interior 
of housing 38. As seen in FIG. 2, the free end of sleeve 
62 is provided with a plurality of notches or perforations 
66 formed therein. 
A cylinder 68 having an internal compartment 70 ex 

tending thereinto from one end thereof is slidably 
mounted in sleeve 62 and has a head portion 72 secured 
to its outer end by any convenient means. For purposes 
of description, cylinder 68 and head portion 72 will be 
collectively described as a cylinder assembly 76. As seen 
in FIG. 2, the diameter of head portion 72 is greater than 
the diameter of sleeve 68 which causes a shoulder 74 to 
be defined at the inner end of head portion 72. Cylinder 
assembly 76 is slidably movable in sleeve 62 and cylinder 
68 is embraced by a spring 78 which yieldably resists the 
inward movement of cylinder 76 with respect to sleeve 
62. As seen in FIG. 3, spring 78 engages shoulder 74 and 
head portion 72 slidably engages the wall surface of the 
interior of sleeve 62. 

Head portion 72 is hollow and is provided with a bore 
80 which is adapted to slidably receive a plunger 82 par 
tially extending therethrough. Plunger 82 has a pin 84 
extending therethrough within head portion 72 to limit 
the outward movement of plunger 82 with respect to head 
portion 72. The protruding portion 86 of plunger 82 pref 
erably protrudes one-fourth of an inch from head portion 
72 in its normal extended condition. A spring means 88 
embraces plunger 82 in cylinder 68 to yieldably resist the 
inward movement of plunger 82 with respect to cylinder 
68. As seen in the drawings, one end of spring 88 engages 
pin 84 while the other end thereof engages the inner end 
of the compartment 70. 

In FIG. 3, the components of the coupling are illus 
trated in their normal position when the coupling 10 is 
in communication with the source of hydraulic pressure 
on the tractor and before the implement hydraulic line 
had been coupled thereto. In the position of FIG. 3, the 
tapered outer portion 90 of head portion 72 is in seating 
engagement with seat portion 58 on shoulder portion 54 
and the rearward end 92 of cylinder 68 is approximately 
one-eighth of an inch from the inner wall surface 94 of 
sleeve 62. Inasmuch as fitting 14 has not yet been coupled 
to the coupling 10, plunger 82 will be in its fully extended 
position as illustrated in FIGS. 3 and 6. The spring 88 
has a compression which is greater than the sum of springs 
78 and 32. In the position of FIG. 3, head portion 72 is 
maintained in seating engagement with seat portion 58 by 
spring 78 and by the hydraulic pressure within sleeve 62 
rearwardly of head portion 72. Hydraulic fluid enters the 
interior of sleeve 62 at a point between head portion 72 
and the interior wall surface of sleeve 62 and is assisted 
in this passage by means of perforation 66. Head portion 
72 would be in seating engagement with seat portion 58 
even if the hydraulic pressure was not exerted thereon 
due to the fact that spring 78 will urge head 72 into 
engagement with seat portion 58. 
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4. 
FIG. 4 illustrates the relationship of the components 

of the coupling 10 and the fitting 14 after the fitting 14 
has been connected to the coupling 10 by means of the 
releasable connection means 44 as previously described. 
FIG. 4 illustrates the relationship of these components 
when the implement ball valve 34 is frozen on its valve 
seat 22. The connection of fitting 14 to coupling 10, while 
coupling 10 is under pressure, will cause plunger 82 to 
be moved inwardly approximately one-quarter of an inch 
with respect to cylinder assembly 76 thereby compressing 
spring means 88. The force of the hydraulic fluid against 
head portion 72 will be greater than the force required 
to compress spring 88 which will thereby cause plunger 
82 to be moved inwardly with respect to cylinder assem 
bly 76. Thus, in FIG. 4, the fitting 14 has been coupled 
to the coupling 10 while the ball valve 34 is frozen and 
while pressure is supplied to coupling 10. FIG. 4 would 
also illustrate the relationship of the components when 
the head portion 72 and the ball valve 34 were frozen on 
their respective seats. 
The next step in the coupling sequence is to remove the 

hydraulic pressure from the coupling 10 and the rela 
tionship of the components of the coupling 10 and fitting 
14 are illustrated in FIG. 5 after the pressure has been 
so removed. Inasmuch as the hydraulic pressure no longer 
forces head portion 72 into seating engagement with 
seating portion 58, spring 88 overcomes spring 78 there 
by causing cylinder 68 to be moved inwardly with re 
spect to sleeve 62 approximately one-eighth of an inch 
until the rearward end 92 of cylinder 68 engages the 
wall surface 94 of sleeve 62. The movement of cylinder 
assembly 76 with respect to sleeve 62 causes the plunger 
82 to move outwardly one-eighth of an inch with respect 
to head portion 72. Inasmuch as the ball valve 34 is 
frozen on its valve seat 22, the force of spring 88 against 
plunger 82 is not sufficient to cause ball valve 34 to be 
unseated. The next step in the coupling sequence is to 
reapply the hydraulic pressure to the coupling 10 and the 
relationship of the components of coupling 10 and fitting 
14 are illustrated in FIG. 6 after such pressure has been 
so reapplied to the coupling 10. The hydraulic pressure 
is thus applied to ball valve 34 to unseat the same inas 
much as the hydraulic fluid is forced through central 
bore 56 against ball valve 34. Ball valve 34 is moved 
inwardly with respect to fitting 14 approximately one 
eighth of an inch until it engages the free end of sleeve 
28 as best seen in FEG, 6. The inward movement of ball 
valve 34 permits plunger 82 to assume its fully extended 
position while the rearward end of cylinder 68 continues 
to engage the surface 94. Plunger 82 moves outwardly 
one-eighth of an inch with respect to head portion 72 
from its position of FIG. 5 to its position of FIG. 6. 
Thus, in the position of FIG. 6, the tractor hydraulic 
line and the implement hydraulic line are effectively 
connected through bore 56. Ball valve 34 will be main 
tained against sleeve 28 by the force of spring 88 which 
insures that there will be a continuous communication 
between the tractor and implement hydraulic lines. 
Spring 88 also prevents ball valve 34 from becoming 
frozen on its valve seat 22 in the event that a surge should 
occur in the hydraulic pressure within the system. The 
force of spring 88 is sufficient to resist the seating of ball 
valve 34 by any surge in the hydraulic fluid pressure. In 
asmuch as ball valve 34 is maintained in engagement with 
sleeve 28, spring 88 will maintain cylinder 68 in the 
position of FIG. 6 thereby preventing head portion 72 
from freezing on seat portion 58 in the event that a surge 
in the hydraulic pressure should occur within the system. 
Thus, the structure of the actuator assembly 60 not only 
permits the coupling of the coupling 10 and the fitting 
14 while one or both is under pressure, but also provides 
a means for unseating frozen ball valve members. The 
structure of the actuator assembly 60 also prevents head 
portion 72 and ball valve 34 from becoming frozen on 
their respective seat portions in the event that a surge in 
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the hydraulic pressure occurs within the system during 
the operation of the equipments associated therewith. 
The fitting 14 is uncoupled from coupling 10 by sim 

ply moving collar 46 to the left, as viewed in FIG. 4 
thereby permitting the fitting 14 to be removed from 
the coupling 10. Simultaneously with the uncoupling of 
fitting 14 from coupling 10, the hydraulic pressure within 
the coupling 10 will cause cylinder assembly 76 to move 
from the position of FIG. 6 to the position of FIG. 3 
thereby preventing leakage of fluid from the coupling 10. 
Likewise, ball valve 34 will be simultaneously seated 
upon its valve seat portion 22 upon the disconnection of 
the fitting 14 from the coupling 10. It can also be ap 
preciated that the design of the coupling 10 eliminates an 
excessive waste of hydraulic fluid upon the uncoupling 
of the fitting 14 and coupling 10. The only fluid that will 
be lost to the atmosphere upon the uncoupling will be 
that fluid which is within central bore 56 and shoulder 
54. The amount of hydraulic fluid in central bore 56 will 
be a minute amount when compared to the amounts lost 
upon the uncoupling of conventional coupling devices. 

Thus, from the foregoing it can be seen that the device 
accomplishes at least all of its stated objectives. 
Some changes may be made in the construction and 

arrangement of my coupling device without departing 
from the real spirit and purpose of my invention, and it 
is my intention to cover by my claims, any modified 
forms of structure or use of mechanical equivalents 
which may be reasonably included within their scope. 

I claim: 
1. A coupling device, comprising, 
a housing means adapted to be connected at one of 

its ends to a source of fluid under pressure and 
adapted to be detachably connected at its other end 
to a check valve means which is operatively con 
nected to an apparatus to be powdered by said fluid, 

a valve seat portion in said housing adjacent the normal 
coupled position of said check valve means, 

a hollow guide means mounted within said housing, a 
movable body member entirely housed and slidably 
mounted within said guide means for longitudinal 
movement therein, a valve portion on one end of 
said body member adapted to engage said valve seat 
portions, a plunger movably mounted within said 
movable body member and movably protruding 
through the end of said body member having said 
valve portion to engage said check valve means, and 
resilient means on said body member and said 
plunger normally urging said aforementioned com 
ponents outwardly towards said check valve means. 

2. The coupling device of claim 1 wherein fluid is 
freely movable around the exterior of said body member 
and is freely movable within said body member around 
the end of said plunger within said body member to per 
mit said aforementioned components to move with re 
spect to said housing means and with respect to each 
other without substantial interference with entrapped por 
tions of fluid. 

3. In a coupling device, comprising, 
a housing means adapted to be detachably connected 

at one of its ends to a source of fluid under pressure 
and adapted to be detachably connected at its other 
end to a check valve means which is operatively 
connected to an apparatus to be powered by said 
fluid, 

an actuator means in said housing means having op 
posite ends and being length adjustable between a 
maximum length and a minimum length, one of said 
opposite ends being adapted to operatively engage 
said check valve means, said maximum length of said 
actuator means being sufficient to hold said check 
valve means open, the minimum length of said 
actuator means being sufficient to permit said check 
valve means to be closed, 

said housing including a valve seat, 
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6 
said actuator means including a hollow guide means 

mounted in said housing, 
a body member slidably mounted in said guide means, 
a first spring means in said guide means yieldably urg 

ing said body member outwardly from said guide 
means towards said valve seat and said check valve 
means, 

said body member having a plunger slidably mounted 
thereon and extending from one end thereof and 
being movable movably between extended and re 
tracted positions with respect thereto, 

a second spring means in said body member normally 
urging said plunger to its extended position and in 
to engagement with said check valve means. 

4. A coupling device, comprising, 
a housing means adapted to be connected at one of 

its ends to a source of fluid under pressure and 
adapted to be detachably connected at its other end 
to a check valve means which is operatively con 
nected to an apparatus to be powered by said fluid, 

a valve seat portion in said housing adjacent the normal 
coupled position of said check valve means, 

a hollow guide means mounted within said housing, 
an actuator means in said housing means, said actuator 

comprising a longitudinally movable body member 
with a valve portion on one end thereof adapted to 
engage said valve seat portion within said housing 
means, said body member being slidably mounted in 
said guide means, a plunger movably mounted with 
in Said movable check valve body member and mov 
ably protruding through the end of said body mem 
ber having said valve portion to engage said check 
valve means, and resilient means on said body mem 
ber and said plunger normally urging said afore 
mentioned components outwardly towards said check 
valve means, said resilient means comprising a first 
spring means in said guide means, yieldably urging 
said body member outwardly from guide means to 
wards said valve seat portion and check valve means, 
said plunger being slidably movable between ex 
tended and retracted positions with respect to said 
body member, and a second spring means in said 
body member normally urging said plunger to its 
extended position and into engagement with said 
check valve means, 

5. The device of claim 4 wherein said second spring 
means has a compressive resistance greater than said first 
spring means. 

6. The device of claim 5 wherein said check valve 
means includes a ball valve yieldably maintained in seat 
ing engagement with a valve seat by a third spring means 
and wherein second spring means has a compressive 
resistance greater than the sums of the compressive 
resistances of said first and third spring means. 

7. The device of claim 4 wherein said hollow guide 
means includes a base portion threadably mounted in the 
interior of said housing, a sleeve extending from said 
base portion towards said valve seat and terminating ad 
jacent said valve seat, said sleeve having a plurality of 
openings formed therein adjacent said valve seat, said 
first spring means being received by said sleeve. 

8. The device of claim 7 wherein said body member 
has a head portion thereon which is adapted to engage 
said valve seat portion in said housing, said plunger ex 
tending from said head portion and extending through 
said valve seat. 

9. A coupling device comprising a housing having a 
flow passage therethrough and having means for con 
necting the housing to a fitting, a hollow check valve with 
in said flow passage movable to open and closed positions 
and so constructed that it prevents all flow through said 
passage in one direction when the check valve is closed 
and the housing is disconnected from the fitting, first 
yieldable means within said check valve engageable with 
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said fitting and exerting an opening force upon said check 
Y'alve when the housing is connected to the fitting. 

10. The device of claim 9 in which there is a second 
yieldable means within said housing that exerts a closing 
force itpon said check alve, and said closing force is 
less than said opening force when the housing is cont 
itect call to the fitting. 

| . The coupling denice of claim 9 in which said check 
'all'e constitutes the sole ineans within said housing for 
controlling a main flow of fluid therethrough. 

12. The cle lice of claini 9 in which said check 'alve is 
in perforate for preventing flow in said one direction 
whn closed. 

13. A coupling device comprising a housing having 
means for connecting the housing to a fitting, said housing 
having a flow passage therethrough and a valve seat sur 
rounding the flow passage, a hollow check valve in the 
passage on onc side of said seat and movable to unseated 
and seated positions relative to the seat for opening and 
closing said passage, said check valve having an opening 
at its end facing said seat and being completely closed 
away from said open end whereby the interior of the 
check valve is isolated fron said passage on said one side 
of said seat when the check valve is in said seated posi 
tion, and yieldable means within said check valve engage 
able by said fitting for exerting an unseating force upon 
said check valve when the housing is connected to the 
fitting. 

14. A coupling assembly comprising a housing having 
a flow passage therethrough and having means for cont 
necting the housing to a fitting, said housing having a 
valve seat, a hollow check valve in the housing on one 
side of said seat movable to open and closed positions 
relative to said seat for controlling flow of fluid through 
said passage, said check valve being open at an end facing 
said seat and closed at its other end, an exterior surface on 
the check valve facing away from said seat and at all times 
exposed to fluid under pressure on said one side of said 
seat whereby a closing force is constantly exerted upon 
said check valve when there is fluid in said passage, and 
yieldable means within the check valve engageable with 
the fitting through said open end when the housing is con 
nected to the fitting to cause the yieldable means to exert 
an opening force upon the check valve in opposition to 
said closing force, and said check valve having an interior 
surface facing toward said seat and acted upon by fluid 
in said passage when the check valve is open to thus int 
pose an opening force upon the check valve. 

15. The device of claim 14 in which there is a tubular 
glide sleeve in the housing on said one side of said seat 
and in which the check alve is slidably mounted, and 
the sleeve is closed at an end remote from said seat to 
prenent fluid moving from said remote end toward said 
seat from impinging directly upon said exterior surface. 

16. A coupling device comprising a housing having a 
flow' passage the rethrough and having means for con 
itecting the housing to a fitting, a valve seat surrounding 
a first portion of the passage, a cup shaped guide sleeve 
not inted in said passage and spaced radially inward of a 
Second portion of said passage, duct means between the 
guide sleeve and housing connecting said first passage 
portion to the second passage portion, a hollow check 
valve mounted in the sleeve and movable to seating and 
unseating position relative to said seat for closing and 
opening said flow passage, said cup shaped sleeve having 
its open end facing said seat and axially overlapping said 
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8 
check valve in all positions of the check valve, a first 
spring within said check valve, and means to compress 
Said spring when the housing is connected to said fitting 
whereby the spring exerts an unseating force upon the 
check valve, and a second spring bearing on the sleeve 
(tild check valve and urging the check valve toward closed 
position. 

17. A coupling device conprising a housing having a 
flow passage therethrough and having means for connect 
ing the housing to a fitting, a guide sleeve mounted in the 
passage and open at one end and having a transverse wall 
at its other end, a hollow check valve movable within said 
guide sleeve to positions for opening and closing said 
passage, spring means within the check valve and exerting 
an opening force thereon when the housing is connected 
to said fitting, and a duct means communicating fluid 
from said flow passage to the interior of the sleeve be 
tween said transverse wall and said check valve whereby 
said fluid exerts a closing force upon said check valve. 

18. A coupling device comprising a housing having a 
flow passage therethrough and having means at one end 
thereof for connecting the housing to a fitting, a valve 
Seat in the housing closely adjacent said one end, a check 
valve in the housing movable to open and closed position 
relative to said seat and so constructed that it prevents all 
flow through said passage in one direction when the check 
valve is closed and the housing is disconnected from the 
fitting, and yieldable means in said housing engageable 
with said check valve and said fitting and exerting an 
opening force upon said check valve when the housing is 
connected to said fitting. 

19. The device of claim 18 in which said check valve 
has a recess and said yieldable means is at least partially 
within said recess. 

20. A coupling device, comprising, 
a housing means adapted to be connected ar one of its 

ends to a source of fluid under pressure and adapted 
to be detachably connected at its other end to a check 
valve meats which is operatively connected to an ap 
paratus to be powered by said fluid, 

a valve seat portion in said housing adjacent the normal 
coupled position of said check valve means, 

a hollow guide means mounted within said housing, a 
movable check valve member slidably mounted with 
in said guide means for longitudinal movement 
therein, a valve portion on one end of said check 
valve member adapted to engage said valve seat por 
tion, a plunger movably mounted within said nov 
able check valve member and movably protruding 
through the end of said check valve member having 
said valve portion to engage said check valve means, 
and resilient means on said check valve member and 
said plunger normally urging said aforementioned 
components outwardly towards said check valve 
reas. 

References Cited 

The following references, cited by the Examiner, are 
of record in the patented file of this patent or the original 
patent, 

UNITED STATES PATENTS 
3,498,324 3/1970 Breuning --------- 137-614.05 
3,530,887 9/1970 Stratman -------- 137-614.05 
3,348,575 10/1967 Simak ----------- 137-614.05 

ROBERT G. NILSON, Primary Examiner 


