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This invention pertains to spray nozzles, and 
more particularly to valve constructions adapted 
to be used to control the passage of fluid of any 
composition, Such as water, lubricating oils, 
abrasive liquids such as gasoline, various chemi 
cals such as carbon dioxide and the like. 
An object of the invention is to provide a Spray 

nozzle having a discharge valve wherein there 
are no slidably engageable moving partS. 
Another object of the invention is to provide 

a spray nozzle having a discharge valve wherein 
there is no side spray thrust. 
Another object of the invention is to provide 

a spray nozzle having a discharge valve Wherein 
manufacturing tolerances are large but valve 
action is positive. 
Another object of the invention is to provide a 

spray nozzle having a discharge valve which func 
tions equally well regardless of the mating parts. 
Another object of the invention is to provide a, 

spray nozzle having a discharge valve permitting 
a large variety of selected Spray shapes. 
Another object of the invention is to provide a, 

spray nozzle having a discharge valve permitting 
passage of large particles of material. 
Another object of the invention is to provide 

a spray nozzle having a discharge valve which 
sprays substantially any fluids or semi-fluids 
with equal facility and with high preSSures. 
Another object of the invention is to provide 

a spray nozzle having a discharge valve wherein 
there are relatively few moving parts, said nozzle 
being relatively cheap, easily assembled and is 
useful, efficient and effective in different sizes. 
Another object of the invention is to provide a 

spray nozzle which may be designed for many 
uses, such as for feul injection, air conditioning, 
Spray drying of foods, paint Sprays, homogenizing 
processes, slurry pumping, refrigeration and the 
like. 
Another object of the invention is to provide a 

spray nozzle having a discharge valve which is 
self-cleaning. 
Another object of the invention is to provide a 

spray nozzle which opens uniformly, i. e., unseats 
unifornly to permit a spray to be ejected having 
a uniform configuration. 
Another object of the invention is to provide a 

spray nozzle having a tension Spring urging the 
valve to closed position whereby there is no 
tendency for the Spring to induce or transmit a 
mechanical force to the valve which would tend 
to cause the valve to disrupt the hydraulic force 
of the fluid discharged through the nozzle. 
Another object of the invention is to provide a 
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spray nozzle wherein no guide action of the valve 
is necessary so that the nozzle or orifice entrance 
may be properly streamlined whereby proper 
atomization is attained on the discharge side 
of the valve. 
Another object of the invention is to provide a 

spray nozzle which can be made of small diam 
eter, yet the stem may be elongated, with no 
guide action, to permit operation through an ex 
tended distance, as no buckling stresses are in 
parted to the valve stem. 
Another object of the invention is to provide a 

spray nozzle which can be constructed so that 
it can be angularly applied without sacrifice to 
the efficiency of the nozzle. 
With these and various other objects in View, 

the invention may consist of certain novel fea 
tures of construction and operation as will be 
more fully described and particularly pointed 
out in the specification, drawings and claims ap 
pended hereto. 
In the drawings which illustrate embodiments 

of the device and wherein like reference charac 
ters are used to designate like parts 

Figure 1 is a sectional elevation through one 
form of spray nozzle embodying the invention; 
Figure 2 is a sectional plan view taken sub 

stantially in the plane as indicated by the line 
2-2 of Figure 1; 
Figure 3 is a sectional elevation through a 

modified form of spray nozzle embodying the 
invention; 

Figure 4 is a sectional plan view taken Sub 
stantially in the plane as indicated by the line 
4-4 of Figure 3; 
Figure 5 is a sectional elevation of another 

modified form of spray nozzle embodying the in 
Vention; 

Figure 6 is a sectional plan view taken sub 
stantially in the plane as indicated by the line 
6-6 of Figure 5; 

Figure 7 is a sectional elevation of a modified 
form of nozzle or closure member embodying the 
invention; and 

Figure 8 is a Sectional elevation of another 
modified form of nozzle or closure member em. 
bodying the invention, showing the end portion of 
Valve member therefor. 

Referring first of all, more particularly, to the 
spray nozzle shown in Figures 1 and 2, said 
nozzle consists essentially of a body portion 9 
provided with a bore f2, the bore adjacent one 
end thereof being provided with a shoulder . 
The body is threaded as at 6 for reception of 
corresponding threads of the head nut 8, the 
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nut being provided with an internal shoulder 20 
seating on suitable packing 22 provided between 
the shoulder 20 and the shoulder 24 provided on 
one end of the body member í0. 
The nut is internally threaded as at 26 for the 

reception of a suitable Supply tube or pipe 
adapted to be connected to a suitable Source of 
supply, the material to be sprayed entering in 
the direction as shown. The land or recess 28 
is provided for the reception of a Suitable gasket. 
The head is provided with suitable shoulders 38 
for the reception of a suitable tool for assembly, 
and is provided with a shoulder 32 adapted to 
overlie and engage the spider 34 of the upper 
spring coupling member 36, the spider being 
apertured as at 38 for permitting the passage of 
fluid therethrough. The Spider is adapted to Seat 
on suitable rings or shins 40 seated on seat 4, 
the number of shims being determined by the 
desired positioning of the coupling member 36 
for spring adjustment. 
The Spider is provided with the coupling stem 

42 terminating in a spherical coupling or seat 
member 44 adapted to be received within the 
upper spring seat or retainer 66. The spring re 
tainer 46 is provided with the shoulder 48 to 
which one end of the tension spring 50 is suitably 
secured as by welding. The lower end of the 
tension spring 50 is welded or otherwise secured 
to the shoulder 52 of the lower spring seat or re 
tainer 54. The spring retainer 54 is provided 
with the enlarged bore 56 terminating in the seat 
58 receiving the spherical portion or seat 60 of 
the valve 62. 
The seat 58 terminates in the passage 64 which 

is of Smaller diameter than the diameter of the 
spherical portion 60 and in order to assemble the 
valve 62 in position in the retainer, the Spring 
retainer is drilled as at 66, the diameter of the 
drill hole being slightly greater than the diameter 
of the Spherical end 60, and the hole 66 is con 
nected to the passage 64 as by passage 68 of 
slightly greater width than the transverse 
diameter of the valve stem 0 of the valve 62. 
The valve stem 70 terminates in a spherical valve 
end T2 adapted to seat on the correspondingly 
shaped Seat of the nozzle or closure member 
76, the seat communicating with bore 2 by 
passage 78 having a diameter greater than the 
diameter of the valve stem it whereby substan 
tially no guide action is obtained from the walls 
of passage 78. 
The nozzle 76 is provided with the flange 8 

adapted to be engaged by the retaining flange 82 
of the nozzle body retaining nut 84, said nut 
being provided with a threaded portion 86 
adapted to have cooperative engagement with 
Corresponding threads of the body (). A suitable 
gasket 88 is interposed between the flange 8 
and the end of the body f2 for making a fluid 
tight connection. 

Referring now to the construction illustrated in 
Figure 3, the body 9) is provided with the bore 
92 and is provided with the upper - external 
threads. 94 for the reception of suitable threads 
of Supply means, such as a supply tube internally 
threaded, or the unit injector such as shown in 
application Serial No. 537,793, now Patent No. 
2,530,128, dated November 14, 1950, a gasket 96 
being provided to insure a tight joint. The body 
is also internally threaded as at 98 if it is to be 
Secured to the external threads of a suitable sup 
ply tube, a gasket G being provided to insure 
a tight joint. The direction of flow of material 
(fluid) to be atomized is shown by the arrow. 
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ment purposes. 
the depending stem 8 terminating in a spheri 

4 
The body member is also internally threaded as 
at 02 for the reception of corresponding 
threads of a spring coupling member including 
the spider 24, adjustinent of the Spider being 
through a suitable tool slot 96, the Spider be 
ing provided with suitable passages í08. 
A retaining nut if 0 is provided for locking the 

spider in place, the nut being provided with pas 
sages 2 adapted to be aligned with the pas 
sages (8, the passages 2 being connected by 
an annular passage is for insuring communica 
tion between the passages 2 and 08, a tool 
slot 6 being provided in the locking nut for 
adjustment thereof. The spider is provided with 
the coupling stem 8 terminating in the Spheri 
cal coupling member 26 received in the Spring. 
seat or retainer member 22. The Spring re 
tainer member 22 is provided with a Spiral pas 
sage 24 for the reception of one end of the spiral 
spring 26, the pitch of the passage 24 being 
such as to spread the convolutions of the Spring 
26, and the spring may be otherwise Secured to 

the seat member as by Welding. 
The lower convolutions of the spring 26 are 

received in a passage 28 and is similar to paS 
sage 24 of the lower spring seat or retainer memi 
ber 30 to spread the convolutions of the Spring, 
and the spring may be otherwise secured to said 
retaining member 39 as by welding. The lowe, 
end of the spring retainer member is provided 
with the inwardly directing flange 32 adapted 
to support the substantially C-shaped valve seat 
member 34, said member being provided with 
the radial passage 36 (Figure 4) for the recep 
tion of the valve stem 38 of the valve member . 
40 for permitting ready assembly thereof, the 

passage terminating in a valve seat f 42 of comi 
plementary shape to the spherical valve end 44. 
The lower end of the valve stem is provided With 
the spherical valve end A6, being adapted to seat 
on the conical seat A8 of the nozzle or coSure 
member 59 whereby the valve end 46 seats on 
substantially a line. It is understood, of course, 
that the valve seat 48 may be of the same shape 
as valve seat 4. 
As before the nozzle is provided with the pas 

Sage 52 of Substantially greater diameter than 
the diameter of valve Sten 38 whereby no Sub 
stantial guide action is obtained between the 
Walls of the passage f2 and the valve stem, 38. 
The nozzle is provided with the external flange 
54 adapted to be engaged by the inwardly di 
rected flange 56 of the nozzle retaining nut 58, 
Said nut being threaded as at 66 for the re 
ception of suitable threads provided on the body 
9). A Suitable gasket 62 is interposed between 
flange 54 and the lower end of body 96 for 
insuring a fluid tight connection between the . 
nozzle, nut and body. - 
In the construction illustrated in Figures 5 

and 6, the body is $ is threaded as at 66 for the 
reception of corresponding threads on the cap - 
68. The cap is adapted to engage and position 
the-upper coupling retaining disk of the 
spring coupling member í 12. Suitable shims í 14 
are interposed between the retaining disk. To 
and recess is of the body member for adjust 

The coupling is provided with 

cal member 8 adapted to be recessed in the 
upper Spring Seat or retainer member 82. The 
Spring seat member 82 is provided with the 
flange 84 to which one end of the tension spring 
86 is seated, being preferably secured thereto 
as by welding. The lower convolutions of the 
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Spring 86 are adapted to be received in suitable 
spiral recess 88 provided in the lower spring 
Seat or retainer member 98. As before, the 

the convolutions regeived therein, and said spring 
may be otherwise Secured to the Spring seat 
member as by welding. 
The spring seat member 93 is provided with 

a pair of valve retaining collets 92 (Figure 6) 
providing a valve end seat 19s for the spherical 
valve end 196. The slopes of the seat 94 and 
the engaging surface between the seat and the 
member 88 are the same, whereby the collets 
may be readily assembled with the valve and 
member 88, the valve seats being retained in 
proper position. Thus the collets form a self 
aligning valve seat. 
The valve stem i98 terminates in a substanti 

ally conical valve 28 which is shown seated on 
a correspondingly conical seat 22 of the nozzle 
or closure member 2.É. The nozzle 2 A is pro 
vided with an outwardly extending flange 26 
received by the inwardly directed flange 283 of 
the nozzle retaining nut 2 which is threaded 
as at 22 for the reception of corresponding 
threads of the body 68. A suitable gasket 24 
is disposed between the lower end of the body 
G4 and flange 296 for insuring a fluid tight con 

nection beween the body, nut and nozzle, and 
the body is provided with a suitably threaded 
boss 26 for Suitable connection to a source of 
supply. The direction of fluid to be atomized is 
shown by the arrow. 
The boss is shouldered as at 2 for the re 

çeption of a gasket for insuring a tight con 
nection with the supply tube or pipe, and the 
boss communicates through passage 229 with 
the bore of the body member 64. 
While it is seen that the valve ends of Figures 
and 3 are substantially the same, while the 
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valve end of the modification illustrated in 
Figure 5 is different, and the shape of the valve 
Seats of the nozzles vary, it is understood that 
these may be interchangeable in the various 
figures. 

In operation it will be seen that the springs 
5), 26 and 86 are always in tension whereby 
the valves are always self-aligning, they open 
unifornly with respect to the nozzle seats there 
for, and no guide action of the valve stems is 
necessary. Fluid introduced to the bore of the 
body portions either in a pulsating manner or a 
steady flow, cause intermittent operation of the 
Valve, Qr steady operation of the valve, relief of 
preSSure permitting the tension spring to ac 
curately and positively seat the discharge valve 
member without any other guide action being 
necessary. 
In the construction illustrated in Figures 1 

and 2 the fluid will be discharged in a substan 
tially conical manner as illustrated at 222, the 
Spray then aSSunning a reverse, substantially 
Conical shape as illustrated at 224. 

In the construction illustrated in Figures 3 and 
4 the Spray, aSSunes a substantially conical 
shape 226 for a distance, and then additionally 
Spreads out as at 228. 
In the construction illustrated in Figure 5 the 

Spray assumes a substantially wide, constant 
conical shape as illustrated at 238. 
Thus the nozzle and valves would be chosen 

in accordance with the shape of the spray 
desired, and this would depend largely upon 
the use to which the nozzle was to be put. 
AS indicated before, the nozzle is susceptible 
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6 
of a great number of uses, such as fuel injection, 
air conditioning, refrigerating, spray drying of 
foCds, as for quick freezing dehydrated juices, 
paint Spraying, homogenizing process, slurry 
pullinping and the like. 
This form of nozzle is also susceptible of use 

Where a semi-solid (or slurry) is to be pumped. 
It is readily so adapted due to the fact that large 
clearances may be maintained between the valve 
Sten, discharge Valve and the discharge passage 
of the nozzle, and the valve is self-cleaning, tend 
ing to remove any particles which have a tend 
ency to stick to the discharge valve seat. 
In Figure 7 there is shown a modified form of 

nozzle or closure member 222, wherein the body 
portion 224 is provided with the securing flange 
223 and the axial bore 228, having a diameter D, 
the outer end of the nozzle is provided with the 
Valve seat 23) which may be similar to seats 74, 
48 or 202, and has the diameter at the end of 

the nozzle or at the orifice represented by d. A 
cylindrical land 232 is provided, the depth of the 
land from the end of the nozzle being given as H. 
This depth H is determined depending upon the 
spray angle desired i. e., as Hincreases the Spray 
angle decreases. The cylindrical land permits 
maintaining a controlled seat width while vary 
ing D and d. Another factor also enters into the 
spray angle, i. e., the stiffer the valve spring (as 
50 in Figure 1), the wider the spray angle. 
The ratio of D to di has a definite effect on 
1. The ability of the valve to chatter. 
2. The spray angle. 
3. The distance from the orifice of the occur 

rence of the maximum spray width. 
The tendency to chatter has been found to in 

crease with the approach of the ratio of ID to d 
to the value of “one,' and as the ratio approaches 
'one' the valve “squeaks.' The nearer the ratio 
approaches 'one' the narrower the spray angle 
becomes and the farther the occurrence of the 
maximum spray width from the orifice. 

In the nozzle or closure member illustrated in 
Figure 8 the body portion 234 is provided with the 
securing fange 236 and has an axial bore 238. 
Frequently it is difficult to place an injector in 
the head or Wall of an engine and still obtain a 
proper spray of fluid. The end 24 of the nozzle 
Inenber ShoWn in Figure 8 is thus disposed at 
the desired angle and the ball seat 242 of the 
valve member 244 of valve 246 is disposed below 
the cylindrical land 268. Thus a spray as shown 
at 25) is provided of similar configuration to that 
shown in Figure 3 but so ejected that the center 

5 line 252 of the spray is angularly disposed to the 
center line 254 of the valve 286, the stem 256 of 
the valve extending through bore 238 and being 
similar to valve 40. Of course other shapes of 
Sprays may be obtained as in Figure 1. 

t is to be understood that while the parts have 
been described in certain positions, the nozzles 
Operate equally Well in any position and it is un 
derstood that this application is not to be limited 
by the exact embodiments of the device shown, 
Which are merely by way of illustration and not 
limitation as various and other forms of the de 
Vice Will, of course, be apparent to those skilled 
in the art without departing from the spirit of 
the invention or the scope of the claims. 
We claim: 
1. A valve assembly comprising a body member 

having a Spring seat therein, means for support 
ing Said seat in said body member, a connection 
between said seat and body member, a second 
Spring Seat Spaced from said first named spring 
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seat, a tension spring secured to said seats, said 
body member being provided with a closure mem 
ber, said closure member having a passage termi 
nating in an outer valve seat, and a valve seated 
On Said seat and having a stem extending through 
Said paSSage, the cross sectional area of said stem 
being less than that of said passage whereby said 
stem is unguided, a connection between said stem. 
and said Second spring seat, said valve opening 
against the tension of said spring, one of said 
connections of one of said spring seats being a 
Substantially universal connection permitting rel 
ative movement of said last named spring seat in 
a plurality of directions with respect to said body 
member. 

2. A nozzle assembly comprising a body mem 
ber having a spring seat therein, means for sup 
porting said seat in said body member, a second 
Spring seat Spaced from said first named spring 
seat, a tension spring secured to Said seats and 
urging said Seats toward each other, a nozzle Se 
cured to said body member, said nozzle having a 
paSSage terminating in an outer valve seat, and a 
valve seated on said outer valve seat and having 
a stem extending through said passage and con 
nected for Substantial universal movement to said 
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second spring seat, said valve stem being of sub 
stantially less diameter than the diameter of said 
passage, said valve opening against the tension of 
Said Spring. 

3. A nozzle assembly comprising a body mem 
ber having a ciosure at one en, Said closure be 
ing provided with a passage adapted to be con 
nected to a source of Supply, a spider Secured be 
tWeen said body member and cloSure and having 
a coupling stem thereon terminating in a sub 
Stantially spherical coupling member, a Spring 
Seat having a Substantially spherical coupling 
portion engaging Said coupling member, a Second 
spring seat spaced from Said first named Spring 
seat having a Spherical coupling portion, a ten 
Sion Spring secured to Said seats and urging said 
seats toward each other, replaceable shims be-, 
tween said Spider and body member for regulat 
ing the tension of Said Spring, a nozzle member 
secured to said body portion and having a sub 
stantially spherical outer valve seat, a passage 
from said valve Seat through Said nozzle men 
ber, and a valve member having a substantially 
spherical valve end Seated on Said seat, a stem 
extending from said Valve end through said pas 
sage and being of substantially less cross sec 
tion than that of the passage, said stem having a 
substantially spherical coupling member engage 
able with the coupling portion of said second seat 
whereby said valve end is urged toward closed 
position by said spring and opens against the ten 
ision of said spring and is connected to said sec 
ond named Seat for Substantially universal move 
ment with respect thereto. - 

4. A nozzle assembly comprising a body mem 
ber having a closure at one end, said closure be 
ing provided with a passage adapted to be con 
nected to a source of supply, a spider Secured be 
tween said body member and closure and having 
a coupling stem thereon terminating in a cou 
pling member, a spring seat having a pivotal 
connection with said coupling member, a Second 
spring seat Spaced from the first named spring 
seat, a tension spring secured to said seats urg 
ing said seats toward each other, a nozzle mem 
ber secured to said body portion and having an 
outer valve seat, a passage from said valve seat 
through Said nozzle member, and a valve men 
ber having a valve end seated on said seat, a 
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8 
stem extending from said valve end through said 
passage and being of Substantially leSS CrOSS Sec 
tion than that of the passage, Said stem being 
connected to said second spring seat through. 
means providing a substantially univerSal Con 
nection therebetween whereby said valve end is 
urged toward closed position by Said Spring and 
opens against the tension of Said Spring. 

5. A nozzle assembly comprising a body men 
ber having a closure at one end, Said closure 
being provided with a passage adapted to be 
connected to a source of Supply, a Spider secured 
between said body member and closure and hav 
ing a coupling stem thereon terminating in a 
substantially spherical coupling member, a spring 
seat having a substantially Spherical coupling 
portion engaging said coupling member, a Sec 
ond spring seat spaced from said first named 
spring seat having a spherical coupling portion, 
a tension spring secured to said Seats and urging 
said seats toward each other, replaceable Shins 
between said spider and body member for regul 
lating the tension of said spring, a, noZZle mem 
ber secured to said body portion and having a 
substantially spherical outer Valve seat, a pas 
Sage from said valve seat through Said nozzle 
member, and a valve member having a substan 
tially spherical valve end seated on Said seat, a 
stem extending from Said valve end through said 
passage and being of Substantially less croSS Sec 
tion than that of the passage, said stem having 
a substantially spherical coupling member en 
gageable with the coupling portion of Said second 
seat whereby said valve end is urged toward 
closed position by said Spring and OpenS against 
the tension of said spring and is connected to 
said second named seat for substantially uni 
versal movement with respect thereto, Said sec 
ond valve seat having an opening adjacent the 
coupling portion connected by a paSSage, the 
opening being of substantially greater croSS Sec 
tion than the diameter of the valve coupling 
member, the cross section of said last named paS 
sage being less than the diameter of the valve 
coupling member but greater than the cross sec 
tion of the stem whereby the Valve can be a S 
Sembled with Said Second seat. 

6. A nozzle assembly comprising a body mem 
ber having one end provided With means for con 
necting said nozzle to a source of Supply, a Spider 
disposed in said end, a nut for Securing said 
spider in place and having passages therethrough 
corresponding to the paSSages through said Spi 
der, Said nut having a paSSage Connecting Said 
nut passages and communicating With the Spi 
der passages, said Spider having a coupling stem 
thereon terminating in a substantially Spherical 
coupling member, a spring seat having a sub 
stantially spherical coupling porticin engaging 
said coupling member, a second Spring seat 
spaced from said first named spring seat having 
a Spherical coupling poition, a tension Spring 
Secured to Said seats and urging said Seats to 
Ward each other, a nozzle Inenber Secured to 
said body portion and having an outer valve seat, 
a passage from said valve seat through said 
nozzle member, and a valve member having a 
Substantially spherical valve end seated on said 
Seat, a stem extending from said valve end 
through said paSSage and being of Substantially 
less croSS Section than that of the passage, said 
stem having a Substantially spherical coupling 
member engageable with the coupling portion of 
said second seat whereby said valve end is urged 
toward closed position by said Spring and opens 

  



; 

against the tension of said spring and is con 
nected to said second named seat for Substantial 
ly universal movement With respect thereto. 

7. A nozzle assembly comprising a body mem 
ber having one end provided with means for con 
necting Said nozzle to a Source of Supply, a Spi 
der disposed in said end, a nut for Securing said 
Spider in place and having passages therethrough 
Corresponding to the paSSages through said Spi 
der, said nut having a passage Connecting Said 
nut passages and communicating With the Spi 
der passages, said Spider having a coupling stem 
thereon terminating in a Substantially Spherical 
coupling member, a Spring seat having a Sub 
stantially Spherical coupling portion engaging 
said coupling member, a second Spring Seat 
spaced from said first named spring Seat having 
a spherical coupling portion, a tension Spring 
secured to said seats and urging said Seats to 
ward each other, a nozzle member Secured to Said 
body portion and having a substantially conical 
outer Valve seat, a passage from Said Valve Seat 
through said nozzle member, and a valve member 
having a substantially spherical valve end Seated 
on said seat, a stem extending from Said valve 
end through said passage and being of Substan 
tially less cross Section than that of the paSSage, 
said stem having a Substantially Spherical COu 
pling member engageable with the coupling por 
tion of said second seat whereby said valve end 
is urged toward closed position by Said Spring and 
opens against the tension of Said Spring and is 
connected to said Second named seat for Sub 
stantially universal movement with respect there 
to, said coupling portion of Said Second named 
seat including a substantially C-shaped seat, the 
passage being of greater Width than the CrOSS 
section of said stem but less than the diameter of 
the valve coupling member. 

8. A nozzle assembly comprising a body mem 
ber having an opening for attachment to a Source 
of Supply and having a closure at one end, a Cou 
pling retaining disk disposed between Said closure 
and body member, said disk having a coupling 
stem terminating in a substantially Spherical 
coupling member, a spring seat having a Substan 
tially spherical coupling portion engaging said 
coupling member, a second Spring seat spaced 
from the first spring seat having a coupling 
portion including spaced collets, a tension Spring 
secured to said seats and urging said seats to 
ward each other, replaceable Shins between Said 
disk and body member for regulating the tension 
of said spring, a nozzle member having a Sub 
stantially conical outer valve Seat, a passage from 
said valve seat through said nozzle member, and 
a valve member having a Substantially conical 
valve end seated on said seat, a stem extend 
ing from said valve end through said passage 
and being of substantially less CrOSS Section than 
that of the passage, said stem having a Sub 
stantially spherical coupling member engageable 
with the coupling portion of said Second Seat 
whereby said valve end is urged toward closed 
position by said spring and opens against the 
tension of said Spring. 

9. A valve assembly comprising a body men 
ber having a spring coupling member therein 
and a valve seat spaced from Said Spring cou 
pling member, said body member haVing a paS 
sage, said spring coupling member comprising 
a stem having a substantially spherical coupling 
end, a valve member adapted to move between 
open and closed positions on Said seat, Said valve 
member having a stem extending through Said 
passage and having less cross-sectional area than 
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that of said passage and circumferentially spaced 
from the Walls thereof, said valve stem extending 
toward said first named stem and having a Sub 
stantially spherical coupling end, a tension spring, 
and connecting means between the opposite ends 
of said spring and the respective stems, said con 
necting means including a connection Substan 
tially freely enbracing each of said spherical ends 
for permitting rotation between said stems and 
spring axially thereof, the axes of said stems 
and spring normally being Substantially coaxial, 
said valve member opening against Spring ten 
SIO, 

10. A valve assembly comprising a body mem 
ber having a spring coupling member therein hav 
ing a stem and a valve seat spaced from Said 
spring coupling member, a waive member adapted 
to move between open and closed positions on 
said Seat, said body member having a paSSage, 
said valve member having a stem extending 
through said passage and having less cross-sec 
tional area, than that of Said paSSage and cir 
cumferentially spaced from the Walls thereof, Said 
valve stem extending toward Said stem of said 
Spring coupling member, a tension Spring, and 
connecting means between the opposite ends of 
said spring and said stem of Said coupling mem 
ber and said other stem respectively, there being 
a universal connection between Said stems and 
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connecting means whereby free rotation is ob 
tained between said valve member and Spring 
axially thereof, the axes of Said stems and Spring 
normally being substantially coaxial, said valve 
member opening against Spring tension. 

11. A valve assembly comprising a body mem 
ber having a spring coupling member therein 
and a valve seat spaced from Said Spring cou 
pling member, a valve adapted to move between 
open and closed positions on Said seat, said body 
member having a passage, Said Walve having a 
Stem member extending toward Said Spring Cou 
pling member, the CrOSS Sectional area of Said 
stem member being Substantially less than that 
of said passage and circumferentially Spaced from 
the Wall thereof, a tension Spring, and connect 
ing means between the opposite ends of said 
Spring and said Coupling member and Stem mem 
ber respectively, there being a universal connec 
tion between one of said members and connect 
ing means whereby free rotation is obtained be 
tween said stem member and Spring axially there 
of, the axes of said stem member and spring 
normally being substantially coaxial, said valve 
opening against Spring tension. 

WILLIAM H. MASHTINTER, 
MAIORON R. GILBERT, 
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