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UNITED STATES PATENT OFFICE 
2,681,622 

SPOOL WALWE PUMP 

Thomas L. Titus, Cheyenne, Wyo., assignor to 
Wyott Manufacturing Co., Inc., a corporation 
of Wyoming 

Application April 18, 1949, Serial No. 88,173 
(C. 103-153) 2 Claims. 

This invention relates to pumps, and in the 
preferred embodiment here illustrated to pumps 
for dispensing fluids, such as cream, Soda foun 
tain liquids or syrups. More particularly, this 
invention relates to pumps having a pair of Op 
posing chambers adapted to telescoping or 
plunger movement of one chamber with relation 
to the other, and each chamber having a cen 
trally aligned port. 

It is a primary object of this invention to pro- i 
vide such a pump with a novel unitary Spool valve 
assembly. 
Another primary object of this invention is the 

provision of such a valve assembly including a 
pair of opposing spring cage washer valves. 
Another object is the provision of such a Valve 

assembly with a gravity operated flash check 
wave. 
Another object is the provision of Such a valve 

assembly of Simple, durable and economical con 
struction, in combination with Such a pump, and 
which is readily removable for cleaning or other 
purpoSeS. 
Other and further objects will be apparent to 

those skilled in the art from the accompanying 
drawings, in which 

Figure 1 is a vertical cross-sectional inopera 
tive condition view of my novel pump secured to 
the cover of an open topped receptacle; 

Figure 2 is a vertical cross-sectional view of 
my pump during partial downward plunger stroke 
operation thereof, showing operation of my novel 
Spool valve assembly during fiuid discharge from 
the pump; 

Figure 3 is also a vertical cross-sectional view 
of my pump but after the fluid discharge stroke 
has been completed and the plunger has started 
to move upwardly under the action of the tension 
Spring from a lowermost position, showing the 
operation of my novel spool valve assembly dur 
ing fluid refilling of the pump chamber; 

Figure 4 is enlarged, fragmentary, cross-sec 
tional view of the upper end of my novel spool 
valve during inoperative condition. 

Figure 5 is, similarly to Figure 4, an enlarged, 
fragmentary, cross-sectional view of the lower 
end of my novel spool valve during inoperative 
condition. 

Referring to the drawings, the reference nu 
neral designates a Suitable open mouth re 
ceptacle having a spaced inner liner wall 3, as 
illustrated, with suitable insulating between same. 
A cup 5, as illustrated, rests on a shoulder pro 
vided near the bottom of the wall 3, and is adapt 
ed to receive the fountain liquid therein. A space 
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between the bottom of the cup 5 and the adja 
cent wall 3 is purposely provided to be used for 
Storage of a refrigerant material therein, such as 
Dry ice, for preservation of the liquid syrup in 
the cup 5. A suitable removable cover 2 is pro 
Vided across the open top of member 5. I secure 
my pump through an opening provided for the 
purpose in the cover 2, as by welding the upper 
Outer flange of the tube 6 to the cover. Member 
6 is a cylindrical tube, comprising a cup-cylinder 
chamber-member constructed with its lower end 
Crimped inwardly to form a shoulder 9a around 
a central longitudinal opening 2 at its lowermost 
point. An extension pipe extends downwardly 
from that opening 2 into the cup 5 to a point, 
slightly above the bottom of the cup. Member 

is Sealed to that opening as by welding. 
I Will now proceed to explain the construction 

of my novel pump and valve which operate 
within the chamber 34 of the tube 6. I provide 
a plunger type, inverted cup shape, handle as 
Sembly, designated generally as H, the lower 
portion of which is constructed with a cavity or 
chamber 3 Ad in opposing relationship to the 
chamber 34 of the tube 6, with a central outlet 
port 22 Originating in longitudinal alignment With 
the inlet port 2 and tube of member 6. A 
shoulder 9b is also provided, as illustrated, around 
that port 22 the same as around the inlet port 
2 . The plunger is designated as member 8, 
having a hollow extension 9, to form a cup-plun 
ger chamber-member, of a size in diameter so as 
to be adapted for piston-Sealed plunger nove 
ment of 9 longitudinally within member S. The 
outlet opening 22 mentioned extends upwardly 
into the center of the piston 8 a short distance 
and then at an angle out the side thereof, as illus 
trated, the Said angular portion being designated 
as 8. The top of the plunger 8 is constructed 
With a removable upper projection 8, Secured to 
the remainder of the plunger by a suitable screw 
pin , as will be understood. A guide bar 2 
is secured between members 8 and and is pro 
vided with an opening designed to fit loosely over 
a guide post 5. Projection 0 is secured rigidly 
to plunger 8, by means of threaded pin , and 
with the washer portion of bar 2 being secured 
around pin and between members 3 and 9. 
Bar 2 comprises a rigid part of the plunger as 
Sembly, and, obviously, as the plunger is operated 
the projected end thereof adjacent post 5 slides 
along said post, thus acting to support the handle 
assembly H as used. To further assist in that 
support of the plunger by the bar 2, a set key 
4 is inserted through a suitable opening for the 
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purpose in 2, adjacent pin , and into another 
opening for the purpose in the adjoining Surface 
of 8, as illustrated, before member í 0 is screwed 
onto pin , to act as means for locking the bar 
2 from rotating on the axis of the pin . Post 
5 is welded rigidly to cover 2. A pair of lock 

nuts 6 are threaded onto post 5 which is Screw 
threaded to receive them, for reasons to be ex 
plained. A stop nut T is threaded onto the top 
of post 5, after the inner spool valve assembly 
has been placed in chambers 34 and the handle 
assembly or plunger has been inserted in piace, 
for reasons also to be explained. A suitable Spout 
f 9 is placed snugly within so as to extend the 
opening at One side of the top portion of the 
member 8, for directing the filuid discharge from 
the pump during downward stroke of the plurager, 
as will be explained. 
My novel Spool valve: assembly, used in combi 

nation with said opposing pair of telescoping cup 
like chambers, Comprises a pair of opposing 
Spring cage Washers. 3, adapted to hold a Suit 
able tension coil spring 32 therebetween, as illus 
trated, each washer having a longitudinally 
aligned central orifice 3 a. Extending longitudi 
nally within the Spring and through said orifices 
is a round shaft 20, each end of which is reduced 
in size to form a shoulder adjacent each end, and 
a round collar 3 is Suitably rigidly Secured onto 
each reduced end thereof, as by burring each end 
after the collar is in place. Each collar 33 is 
slightly less in diameter than the inside diameter 
of the tube 7, or inlet valve port, and that of 
the outlet port at the top of the valve, to permit 
liquid to pass therebetween each, as will be ex 
plained. In assembly of my valve, a collar is first 
secured to one end of the shaft 20, then a washer 
3f, with its cage portion extending inwardly, is 
next placed onto the shaft, then the spring 32 is 
placed over the shaft, then a gravity flash check 
Washer valve 33 is slidably inserted onto the 
shaft 29, then the other washer 3 is placed over 
the shaft and against the Spring, with its cage 
portion opposing that of the first spring cage 
Washer, and then the other collar is placed onto 
the Other end of the shaft and burred onto the 
shaft against the compression resistance of the 
Spring 32, thus making a spool valve, spring and 
cage assembly as a unit. As will be more fully 
expiained, spring 32 is of sufficient strength to 
normally press and hold upper cage washer 3 
against its adjacent collar 30, against the Weight 
of the plunger H, after assembly and during in 
Operative punp condition illustrated in Figure 1. 
Each collar 39, being larger than the shaft 29, 
has a bevelled surface 30a, formed on the inner 
edge of each collar where each extends from the 
shaft, for purpose of acting as a valve contact 
Surface against its adjacent orifice 3d, of the 
adjacent Spring cage washer 3, as a result of the 
outwardly expanding tension pressure normally 
exerted by the Spring 32 against each spring cage 
washer 3, as further illustrated in Figure 1. 
The central orifice 3d, of each spring cage wash 
er 3, is round in contour, and of a size slightly 
larger than the diameter of the shaft 20 but 
Smaller than the outer diameter of the collars 38. 
Each opposing peripheral shoulder 9a, adjacent 
the inlet port at the bottom of the valve cham 
ber, and 9b also adjacent the outlet port at the 
top of the valve chamber, as illustrated, is formed 
and designed to act as a seat against which the 
outside of each respective spring cage washer 3 
contacts for purpose of forming another valve 
Seal at each of those peripheral surfaces. Flash 
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check washer 33 is a flat, reasonably tight fit, 
slidably mounted washer, and is free to move 
along the shaft 20, between washers 3, for rea 
sons to be explained. Each end of my novel 
spool valve assembly, 20-30-30-3-3 - 
32-33, is identical, and, therefore, in pump as 
sembly either end thereof may be placed upward 
ly, and should the flash check valve 33 thereof 
not be down at the lower end of the shaft 20, 
upon insert of the spool valve assembly into the 
chamber 34, then said flash check washer will 
slide downwardly by gravity on that shaft as 
illustrated in Figure 1. Flash check washer 33 as 
sists the lower one of spiring cage washers 3, in 
certain valve operation, as will be explained rel 
ative to down plunger stroke. I construct the 
parts just described, so that in the position illus 
trated in Figure 1, the valve stem or shaft 20 has 
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a collar at one end extending downwardly into 
the intake port 2, and with the collar at the 
other end thereof. extending upwardly into the 
outlet port 22. Each port and collar, respectively, 
is of like diameter to the opposing pair thereof. 
the Speed of discharge flow of cream, for in 
stance, from the chamber through the upper or 
outlet port 22, is directly controlled, in propor 
tion to the pressure created by downward plunger 
movement within the chambers 34-34a, by the 
clearance or peripheral space provided for that 
purpose between the outer surface of the upper 
Spool collar 3 and the inner Surface of the adja 
cent outlet port, 22. I find it preferable to limit 
that clearance space so that the operator cannot 
operate the pump with too great...a force and ex 
pe the liquid as a result too rapidly, to prevent 
Splashing and wasting of liquid as discharged 
from the Spout. 
When the pump has been assembled, by in 

serting the entire. Spool valve assembly as a unit, 
previously described, into lower chamber 34, and 
then placing the plunger handle H assembly, with 
its chamber 34a of member 82 in opposing rela 
tionship with that of member 6 and over said 
Spool valve assembly, and with the opening of 
the guide bar 2 placed to slidably operate over 
guide post 5, then stop nut 7 is secured to the 
top of that post above that bar f2, as illustrated. 
Post 5 is sufficient in length, as illustrated in 
Figure 1, so that when stop is seated it does 
not cause spring 32 to be compressed by exerting 
any downward pressure on assembly H through 
member 2, but permits complete expansion 
1movement of the spring 32 as controlled by op 
posing beWelled Surfaces 35a, of the collars 30 
through the Spiring cage washers 3A. Thus it 
Will be seen, in Said inoperative pump condition, 
illustrated in Figure 1, a primary lower valve 
chamber gravity seal is effected between lower 
Shoulder Sa and its adjacent Spring cage Washer, 
as Will be explained. A secondary lower valve 
Seal is also effected in such inoperative condi 
tion between lowered bevelled. Surface 30d and 
its adjacent orifice 3 id due to spring tension, as 
shown in Figures 1 and 5. In that inoperative 
position, flash check valve washer 33, slidably 
operable on shaft 20, effects a gravity valve seal 
around the shaft 2 and between that shaft and 
the horizontal upper or inside portion of lower 
Spring cage washer 3, as illustrated in Figures 
l and 5, acting as an auxiliary Valve Seal to Said 
secondary Seal for assisting the seal between the 
lower collar bevelled surface 33d and its adjacent 
opening 3 fa. During said inoperative position, 
it will thus be seen that the chambers are held 
full of liquid by the seals between lower 30a and 

53 fa, assisted by the seal by 33 between 20 and 
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3, and between lower shoulder 9a and 3. Re 
ferring to my novel spool valve assembly as a 
unit, it will be noted, by reference to Figure 1, 
that each upper and lower spool collar 30 nor 
mally acts as a valve seal with its adjacent spring 
Cage Washer central orifice 3a, due to the ex 
pansion pressure of the Spring longitudinally 
Outwardly of the Spool against each Spring cage 
washer. The weight of the plunger assembly H, 
on top of the Spool valve assembly, normally 
acts to effect a valve Sea between each shoulder 
9a, 9b and its adjacent spring cage washer outer 
Surface at each end of the spool valve, due to 
the Spring constantly normally pressing the cage 
Washers outwardly against Said collars 30. My 
novel Spool. Walve conprises one composite unit, 
upon taking the pump apart for any reason, thus 
simplifying cleaning thereof and reassembly of 
the pump. Upon assembly of the pump, the spool 
valve assembly may be reversed, so that the pre 
viously positioned bottom washer 3 becomes the 
top one. To remove the plunger H the nut 7 
is removed, and then the entire valve, 30, 3, 20, 
33, 3, 32 and 3), adhering together as a unit, is 
removed. 
The outwardly oblique portion of the outlet 

port, designated as 8, acts as a stop, during 
operation of the pump, upon upward movement 
of the shaft 22, as will be explained. Upon down 
stroke of the handle H, upon pressure applied 
to the portion 8 against the tension of spring 32, 
plunger portion 8, which acts as a piston Snugly 
operable within cylinder 6, acts to compress the 
liquid within chambers 34-34a, and thereby 
forces the liquid therein upwardly into the upper 
outlet port and out spout 9, as illustrated in 
Figure 2. During that downstroke of 8, first the 
liquid presses upwardly against upper collar 30, 
raising the spool, 30-28-30, upwardly as the 
liquid rises into and out the outlet port, due to 
the limited space between the said upper collar 
and adjoining discharge channel wall. Said up 
ward movement of the shaft 20, caused by the 
liquid flowing out the discharge channel, is lim 
ited when its upper collar 30 strikes oblique por 
tion i8 of the outlet port; and then as the plunger 
continues in its downward stroke, during which 
fluid is continued to be pressed upwardly and out 
the top of outlet port, said further downward 
movement of the plunger assembly H carries the 
said shaft, 2) down with it, with upper collar 30 
held against said portion 8. During the down 
ward plunger stroke, as illustrated in Figure 2, 
flash check valve Washer 33 acts to Seal the fluid 
Within the Opposing chambers 34-34a from es 
caping downwardly out the lower orifice 3a of 
lower washer 3i. Upon reaching the downward 
limit of plunger stroke in that direction, and as 
may be limited by a prior upward setting of lock 
washers 8, and upon a release of downward 
pressure on the handle H, then expansion of 
spring 32 takes place and causes the plunger 8 
to rise. During the beginning of that rising or 
upward notion of the plunger the shaft 20 falls 
by gravity, due to overall expansion of chambers 
34-34a releasing upward fluid pressure, and 
shaft 2 falls until its beveled edge .30a, of its 
upper collar 3, rests on its adjacent orifice 3d, 
of the upper spring cage washer 31, thereby form 
ing an upper valve seal. Thereby upon continu 
ance of the upward or return spring actuated 
plunger stroke, and during the remainder of that 
stroke, a vacuum suction is created within the 
valve chambers 34-34a as plunger 8 moves up 
wardly or Out of cylinder 6, causing fluid from 
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6 
the supply cup 5 to be sucked up into tube 7 and 
from that tube upwardly, between lower orifice 
3d and the shaft 20, into the chambers 34-34a, 
until the limit of that return stroke is reached, 
as defined by the lower spring cage washer ori 
fice 3a, Seating against its adjacent collar bev 
elled surface 30d. That seating, between the low 
er cage washer 3 and its adjacent lower collar 
surface 3d, occurs when the Spring has raised 
the plunger H far enough, and at the same time 
the spring, through the upper cage washer and 
its collar, has also raised shaft 20, So that and 
when said spring has extended itself the full 
limit of the distance it is normally confined in 
inoperative pump condition between the cage 
washers 3 ?, by the opposing cage washers 3 
being held by and between opposing collars 39. 
That seating occurs when shaft 2 is so raised 
until lower 38a meets lower 3 fa. That upward 
chamber refilling liquid flow, just described, 
causes a liquid upper flow friction against the 
under side of flash check valve washer 33 and 
effects a lifting of 33 along shaft 20, as illustrated 
in Figure 3. When spring 32 has then fully ex 
panded to its limit, as illustrated in Figure 1, and 
as controlled by opposing surfaces 30a, then up 
ward plunger stroke is completed, and then the 
expansible tension of the Spring, exerted through 
each spring cage washer 3, effects a valve Seal, 
at each end of the spool valve, between each 
bevelled surface 33d and its adjacent orifice 3 a. 
of respective adjacent spring cage washers 3 , 
thereby sealing the fluid within the chambers 
34-34. As previously explained, the weight of 
the assembly H, accentuated by the weight of the 
spring cage spool assembly, acts to effect the 
seal between lower shoulder 9d, and the OutSide 
of its adjacent washer 3, since, as explained, the 
spring transmits the weight of plunger H to that 
lower cage washer. After completion of upward 
plunger stroke, flash valve 33 falls down onto the 
lower cage washer 31, as in Figure 1, and then 
acts as an auxiliary inoperative position valve 
seal, as explained. Said auxiliary valve Sealing, 
33, becomes part of the primary lower valve Seal 
ing means upon downward plunger operation. 
The quantity of fluid capable of being dis 

charged from chambers 34-34a can be limited by 
limiting the length of plunger stroke, by adjust 
ment of companion iock washers i 8 on guide post 
í 5. It is also to be noted that said lock WasherS 
6 can be adjusted to a point at the extreme 

upper end of said post so that the arm 2 is 
pressed upwardly against nut , thereby pre 
venting operation of the pump and in that posi 
tion comprising locking means. 
My novel pump and valve combination is sim 

ple and economical to manufacture, easily and 
efficiently operable, and can be easily taken apart 
and cleaned by one inexperienced in the art and 
reassembled without a chance or erroneous as 
sembly due to too many disconnected or isolated 
parts. My novel spool valve assembly, when 
taken out of the pump, remains together as one 
unit, and as such is easily cleaned in Such uni 
tary condition, and is easily reinsertible in the 
pUllp. 

Having thus ShoWin and described a modifica 
tion of my invention, it is to be understood that 
many changes may be made therein without devi 
atting from the spirit of my invention, and, there 
fore, I wish to be distinctly understood as being 
limited in my invention only by the appended 
claims. 
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What I claim and desire to secure by Letters 
Patent is: 

1. In combination, a reciprocating vertical 
pump and Spool valve assembly, comprising, a 
Stationary upright cup-cylinder chamber-mem 
ber having a central intake port at the lower 
end thereof, a shoulder around said port and a 
Supply pipe extending downwardly from said port, 
a renovable and slidably reciprocating inverted 
cup-pluringer chamber member telescopically op 
erable vertically with relation to said cylinder 
member and having a central discharge port with 
a second shoulder around said discharge port 
at the upper end thereof, said discharge port 
having a channel extending same in alignment 
With the intake port and pipe, and a reversible 
Spool valve assembly unit removably resting with 
in the cylinder and plunger chamber-members 
and comprising, a uniform cylindrical shaft hav 
ing a pair of identical collars secured each to an 
end thereof, an identical pair of spring cage 
Washers and a gravity fiash check washer valve 
placed between Said cage washers, each of said 
Washers being slidable On Said shaft and between 
Said collars, and a coil spring compressibly held 
around Said shaft and between said spring cage 
Washers by Said cage washers, said shaft and 
collar's comprising a spool adapted for confining 
the washers between said collars, said spring being 
adapted to normally press each washer against 
its respective collar in a first valve sealing rela 
tionship, the outside of each spring cage Washer 
being adapted to Seat against one of said shoulders 
in a second Valve Sealing relationship, said second 
valve sealing relationship being effected by the 
Weight of the plunger causing a seal between 
each shoulder and its adjacent spring cage 
Washer, Said collars being of uniform diameter 
and said diameter being less than the internal 
diameter of each of the supply pipe and also of 
the discharge port channel, one of said collars 
being positioned within said pipe and the other 
thereof being positioned within said channel, said 
gravity check valve washer being sealingly and 
gravity-slidably-mounted over and along said 
shaft between Said spring cage washers and hav 
ing an external diameter larger than the in 
ternal diameter of each of the openings of the 
Spring cage Washers, whereby, upon compression 
of said Spring upon down-plunger stroke, the 
gravity check valve Washer assists in effecting 
the lowerinost of said first valve sealings, and 
upward fluid discharge effected by said stroke 
ca. USes a fiuid friction against the uppermost 
of Said coilai's and thereby raises said spool with 
its upper collar well upward into said discharge 
channel and thereby opening said discharge port, 
and whereby upon discontinuance of said plunger 
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8 
downstroke, substantially before the start of 
Spring actuated plunger upstroke, said spool falls 
by gravity lost motion into a first valve sealing 
upper Seal relationship with the upper one of said 
Spring cage Washers for effecting thereafter a 
Suction refill of said chambers by said plunger 
upstroke, Said fluid friction raising motion of 
the Spool and Said lost motion gravity falling 
of the spool are each effected without any direct 
immediate connection between the spool and the 
rest of the Spool valve assembly unit and also 
Without such connection between the spool and 
the Cylinder and plunger members. 

2. A pump Spool valve assembly, adapted for 
vertical use, comprising a cylindrical shaft, a. 
gravity operable flash check valve slidable over 
said shaft, a coil tension spring positioned around 
Said flash check valve and over said shaft and 
of an extended length longer than the shaft, a 
pair of opposing Spring cage washers each having 
a central opening loosely slidable over said shaft 
and One at each end of the spring, and a pair 
of Spool collars secured one at one end of the 
shaft and the other of said collars secured to 
the other end of said sinaft, the spring being 
compressed on the Shaft between said spring cage 
Washers, and the flash check valve positioned 
between Said Spring cage washers, said washers 
being adapted to compressibly confine the spring 
therebetween, said collars being adapted to con 
fine the Washers therebetween, and at a point of 
confinement contact of each collar with its ad 
jacent Washer to effect a removable liquid valve 
Seal, and each of Said collars being adapted to 
effect said valve seal externally of its adjacent 
Spring Cage washer central opening, 
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