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ced within the rotor but nevertheless ind to produce wear by pressing the tap 
e side of the tappet-guide bores. 

ditions obviously become more pro 
, the speed and the pressure increases. 
-complishing the object first stated the in 

des comparatively small diameter 
relatively large diameter tappets. 
f:the diameter of the pistons per rea 

tion.h?št?di?im?rë particularly with avorable length to diameter ratio 
? ??????????????????????????????? Ay i gr. Walle: geness of the diameter of the tappets operationathigh speeds...to develop extremely provides a large bearing surface and therefore 
“???????'??????????? is is tends to lessen Wear in the presence of the above the means herein disclosed may be considered 15. mentioned lengthwise pressure component. 
a&b geit erapun qtaqqtqr forthereason, dvantage of the particular piston and . e qipated by pºwer fromân external infliids, or it maybe operate 

???????????{ 
angement is that the cylinder bores 
iye: the pistons need not be accurately 

- a distinct advantage exists in the re 
spect that each piston may be formed with a good 
hydraulic fit in the cylinder bore while each 
tappet has a good free-running mechanical fit in 
its tappet-guide bore. A piston, in order to pro 

.vid a good hydraulic seal for extremely high 
pressures, must fit the cylinder bore within a few 
ten thousandths of an inch. Under such condi 
tions the hydraulic drag becomes extremely high 

- so that if the piston and tappet were of one piece 
s' 35 or. onnected together this hydraulic drag would provide the delivery stroke. tend to oppose rotation of the tappet and there The pistons and their associated tappets arear fore would produce friction between the tappet 

ranged in multiple banks with the banks inclined and the reaction member. With a tappet such as with respect to each other at angles which are here contemplated, wherein the point of contact 
equal and opposite. This angularity of the pis- 40 of the head with the reaction member is offset 
tons and the tappets causes the tappets to en- a Sufficient distance from the axis to cause the 
gage the reaction member at points offset from tappet to rotate at high speeds and pressures 
their axes. So that the frictional contact of the without excessive friction, the tappet is subject 
tappets with the reaction member causes the tap- 45 to severe stresses at the juncture of the shank 
pets to rotate and roll, rather 9 portion with the head portion. By using a small 
the Surface of the Slide, over diameter piston with a relatively larger diameter 
The angularity of the pistons and tappetS .. is tappet the tappets become large enough and 

Such that the force.exerted inwardly thereon by Strong enough to provide long useful life. 
-With the above and other ends in view the in - • . » ? ... - ?. - - - - 4 the reaction ring is divided into two Components, 50 

- - - - Wention is One of which is directed axially of the pistons and is more fully disclosed with reference to the accompanying drawings in whi tappets, and the other of which is directed radially panying g Which 
Fig. 1 is a fragmental longitudinal cro of the pistons and tappets and therefore sub- tion, and SS SeC 

stantially lengthwise of the rotor. Because the 
pistons and t?ppets are disposed at angles which 55 Fig. 2 is a fragmental transverse cross section, 

More specific:lly, designates a pump housing 
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in which a stationary pintle 2 is mounted. Rotat 
ably supported by the pintle 2 is a rotor 3 which 
is connected to a drive shaft 13, journalled in the 
housing , and having means 4 for connection 
to a motor drive. The rotor 3 is formed with 
two banks of cylinder bores 4 each having an 
axially aligned tappet-guide bore 5. The tappet 
guide bores are of larger diameter than their 
respective cylinder bores and are separated there 
from by an enlarged run-out or undercut 5. 
Each run-out 5 has a vent port 6 opening 
through the side of the rotor to prevent a dashpot 
action by the tappets (hereinafter described) 
which reciprocate in the tappet-guide bores. The 
two banks. of cylinder and tappet-guide bores 
are arranged at equal and Opposite angles, as 
viewed in longitudinal cross section, in what 
might loosely be termed a V relationship. 

Slidably disposed in each cylinder bore 4 is a 
piston 6, the Outer end of which extends into the 
associated tappet-guide bore 5. Each piston has 
a close hydraulic ft with its respective cylinder 
bore. In each tappet-guide bore 5 is a tappet 7 
the shank portion of which is larger than the 
piston and which has an enlarged head 8 disposed 
exteriorly of the rotor. Each tappet head has 
the shape of a zone of a sphere, and the inner 
end of each tappet is crowned and contacts the 
Outer. end of the adjacent piston. The crowned 
end acts as anti-friction means which enables 
each tappet to rotate freely with respect to the 
piston it actuates. The center of the spherical 
Zone falls on the axis of the tappet at a point 
within the tappet-guide bore. 
The pintle 2 is formed with fluid intake ports 9 

and with fluid outlet ports 10 with which the 
inner ends of the cylinder bores 4 successively 
communicate as the rotor revolves about the pintle. An elliptical reaction ring , supported 
by the housing f, surrounds the rotor 3, and is 
so disposed that it permits the pistons and tap 
pets to move outwardly under the influence of 
Centrifugal force while the cylinder bores 4 are 
in communication with the fluid inlet ports 9, 
and so that it forces the tappets and consequently 
the pistons inwardly when the cylinder bores are 
in communication with the fluid outlet ports O. 

It will be noticed, upon reference to Fig. 1, that 
the angularity of the tappet-guide bores is such 
that the point of contact between each tappet 
and the reaction ring is offset from the axis of 
the tappet, so that the tappets rotate and roll 
freely, rather than slide over the surface of the 
reaction ring. This combined rotary and recip 
rocatory movement, along with the compara 
tively large bearing surface which each tappet 
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has in its tappet-guide bore, contributes to long 
useful life in the presence of extremely high 
pressures. 
The reaction ring is retained against rotary 

movement by a pin 2, pressed into the wall of 
the housing , and engaging in a hole in the ring. 
Although a specific embodiment of the inven 

tion has been illustrated and described it will be 
understood that various structural changes may 
be made within the scope of the appended claims 
without departing from the spirit of the inven 
tion, and such changes are contemplated. 
What claim is: 
1. In a device of the class described, a rotor 

having a multiplicity of banks of cylinder bores 
disposed at equal and opposite angles and a 
tappet-guide bore substantially axially aligned 
with each cylinder bore and of relatively larger 
diameter than said cylinder bores, fluid inlet and 
Outlet means for said cylinder bores, a piston in 
each cylinder bore, a tappet in each tappet-guide 
bore with one end engaging the associated piston 
and its other end extending outwardly of said 
rotor, and a reaction ring surrounding said rotor, 
the outwardly extending ends of said tappets be 
ing rounded and engaging said reaction member, 
said equal and opposite angularity of said banks 
being such as to dispose the tappets angularly 
with respect to the reaction member so that the 
point of contact of said rounded ends is offset from 
the axes of the tappets and induces rotation of 
said tappets through contact therewith. 

2. In a device of the class described, a rotor 
having a multiplicity of banks of cylinder bores 
disposed at equal and opposite angles and a tap 
pet-guide bore of relatively larger diameter sub 
stantially axially aligned with each cylinder bore, 
said rotor having an en larged chamber separat 
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ing each cylinder bore and tappet-guide bore and 
a vent port opening said enlarged chamber to 
the exterior of said rotor, fluid inlet and Outlet 
means for said cylinder bores, a piston in each 
cylinder bore, a tappet in each tappet-guide bore 
with One end engaging the associated piston and 
its other end extending outwardly of Said rotor, 
and a reaction ring Surrounding said rotor, the 
outwardly extending ends of said tappets being 
rounded and engaging said reaction member, said 
equal and opposite angularity of Said banks being 
such as to dispose the tappets angularly with 
respect to the reaction member so that the point 
of contact of said rounded ends is offset from the 
axes. Of the tappets and induces rotation of Said 
tappets through contact therewith. 
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