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.. ... ... . ROTARY PISTON PUMP

' 'Wayne B, Esley, Rochester, N. Y., assignor of one-
"third fo Gerald Burns; one-third to Merlyn R.
' Sweet; 'and one-third to Herbert Brueckner

'Applicatit‘)’nj Augusf 11, 1949, Serial No. 109,729 ‘

‘ ‘ : 1

This invention relates to novel and useful im-
provements in pumps. ‘

~-An‘object of this invention is to pump'a fluid

into-and out of a pump’chamber by means of a
combination piston and valve which is rotative-
ly~and reciprocatively mounted in the pump
chamber, the piston having a pair of pockets or
ports therein which communicate progressively
with'the inlet and the outlet of the pump chamber
to transfer the'lifted fluid: from-the inlet to- the
outlet: '

Another' object  of ‘this invention is. to oper=
atea piston'in a pump-barrel or cylinder by means
of an‘operating shaft which has a pair of pin-
ions: spaced’ from” each other and fixed thereto,

the' pinions being enmeshed with a pair of gears'

which are carried by and' fixedly ‘secured to a
cage, the cage being: rotatively mounted within

the pump: housing: or.'case together with' means:

for:causing the piston to rotate and: reciprocate:
while rotating.: - i

A’further object of this invention is:to lift fiuid’

by a pumbping action, which-action includes the
reciprocatory’ movement ‘of -a. piston’ together
with full:360 ‘degree  rotation: of ‘the piston while
it is. being reciprocated; the: pump housing hav-

ing ‘a eylinder: within which'the’ piston: operates:
and-suitable inlet: and outlet members: to:con=:
duct.the.fluid. One of ‘the features: of:such an”

arrangement. . is: the smoothness: of  operation;

The:means: for: imparting: suech ‘movement to the
piston ineludes:a stationary member havine 4 cam:

track so that a:cam follower rides in a path: sub-
stantially defined as a sinusoidal wave, and the
means: also:includes: a rotary cage which is dis-
posed:in the:pump housing having g pair of longi~
tudinal:slots therein:so as to guide the cam: fol-
lower and also so-astoimpart rotary movement'to
the cam follower. BT . ‘

' Another feature of the invention is the opera-
tion. ofi the: cage: (rotative movement) from: the
torque: of the operating:shaft: whieh is delivered

to the cage at two spaced positions, preferably: at’

the front and rearof the cage therehy minimizing

the torsional load in the cage and tending to

cause a smoother operation of the cage.
Ancillary objects and features of novelty: will

become apparent in following the description of

the preferred form of the invention, illustrated in
the accompanying’ drawings, wherein:

- Figure 1 is a sectional view showing particulars:

1y the shape-of the housing; the inlet and outlet

communicating- with- the cylinder which- has the

piston: disposed- therein; - - ‘ :
Figure 2 is a sectional view. taken on the line

2 Claims. . (CL 103—157)
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2—2 of Pigure 1 and in the direction of the ar~

TOWS; . ‘
Figure 3 is a transverse sectional’ view taken

. substantially on the line 3-—3 of Figure 2 and in
* the direction of the arrows;

Figure 4 is a plan view of the cam track which
is. formed in the structural. member disposed
within the pump housing for the purpose of pro-
viding such a cam track;

Figure 5 is a schematic view showing a flat de-
velopment of the cam track together with related’
piston ‘positions and valve port or pocket posi-
tions; -

Figure 6 is a perspective view of the cage which
is rotatively ' disposed within the housing and
whieh-is used for imparting rotative movement-
to the cam follower which is, in turn, reflected in’
rotative movement of the piston. ‘ ‘

Various types of pumps are well known in' the
art.  There are pumps which use the prineiple of
reciprocating a’piston by means of cam action,
the reciprocation taking place while the piston is'
rotating. ‘ }

The present’ invention improves the structure
and hence, the operation of such pumps by the
inclusion of  the drive member which is termed’
a‘cage 10 having the gear 12'fixed at one end and
the gear [4 fixed at the other end thereof as by
means of screws 6. The gear 12 is preferably
integral with the cage 10, while the other zear (4
is detachable. ' By the utility of such-an arrange-
ment the torque of the operating shaft 18'is t‘rans-ﬂ
ferred to rotative ‘movement of the cage 18
through the pinions 20 and 22 at two spaced

.- positions thereby providing a positive drive and’

thereby applying the torsional load in the cage
10 at two spaced points so that it will' not be
concentrated. ' This obviously lessens the tend-
ency for ‘exceeding ‘the allowable shear in the’
cage.

The housing or case’ 256 for the pump has  a
barrel or cylinder 28 formed- integrally with one’
end thereof and includes an'end- plate 30. The
end plate 38 has a bearing seat 32 therein ace
conventional anti-friction
thrust bearing 34. - This thrust bearing supports
the'shaft 36 which’is secured’ within the end 38°
of the cage 10: )

The-shaft 18 is mounted in a bearing 40 which

| is disposed in‘a suitable ‘opening in the end plate

30 and also'in a bearing #2 having a closed end;.
which' is-carried: by’ the housing 26.

The-pinions 20 and ‘22 are fixed to the shaft 18
in such position as to'be enmeshed with the said
gears 1¥'and 2. Fhe longitudinal axis of the:




. 3 n ¥ 3 )
shaft 18 and the longitudinal axis of the cage
{2 are parallel to each other.

Fixed within and to the casing 26 is a pair of
members 46 and 48 (Figure 4) which forms a cam
track 59. The cam track is of such shape as to
simulate a sinusoidal wave when developed or
laid out on a plane surface (Figure 5). At the
two pornts of vhighest: amplitude :of: the- wave,
which are .180. degrees -of rotation -away from
each other, a condition exists within the pump

structure corresponding to full exhaust in an:

ordinary reciprocation type pump.

The members 45 and 48 may he ﬁxed w1thm
the housing 26 by any suitable .means, as-the
dowel pin 54 illustrated in:Figure: 2. ° The: pe-
ripheral flange 55 abutting an end portion of:the
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this condition of operation the arm 70 would
have its rollers disposed substantially at the
apex of each rise in the sinusoidal wave. At
this time the pocket 68 is ready to become com-
municated with the inlet 60.  As the piston ro-

- tates and is drawn inwardly of the cylinder 28,
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15

housing 28 assists in maintaining the members. .
48 in firm locked position within the housing 26.

An inlet 89 communicates with the cylinder:28 -

forming the pump chamber and an outlet 62
disposed -at substantially 90 degrees with respect;

thereto also communicates with the pump cham-f

ber.. The:piston 84 is a combination piston- and
valve since it:is used in the capaclty of:a plston
and it is also used for openmg and closmg the
inlet and outlet 80 -and 62, respectively. - Longl-

tudmal pockets -0Tr ports 66 and.68 are formed in.
the. wall -of the.piston 64, and they commumcate.

successively ‘with the inlet. and - outlet. ...
-Means. for- recrprocatmg and for. rotating the

piston. 64 -is,provided. - . This means; consists of-a-
cam, follower crenerally mdlcated at 68 .and..con-.

sisting specifically of an arm 10 having the pin:
12.-passed -therethrough -and..also- through -the

inner end of the prston 64. - A locking dowel type:
pin 74 is passed through the arm '!0 and also. the-

pin: 72,

’ Studs 15 and 18 respectlvely, are dlsposed in

bores.provided in the arm-70, and have rollers: 80
and: 82, respect1vely, .carried . thereby. These

rollers are dlsnosed in.the cam track 5@. and are-

passed through longrtudmal slots: ‘88 and 88

which are formed in the cage 10.

~ ..Aside from:various. bearing inserts; as the in-
sert 98 for the -gear 12, .the essentral ‘portions

of-the. structure have. been described. . Tt .is ob~:

vious-that the end plate 30 is ﬁxed to-the-housing
2§ by-means-of ‘bolts 92-or.other equivalent.mem-
bers.
nism. exclusive of. that involved. in -ithe: .pump
- chamber, may:be sealed in .a suitable lubricant.
CIn. operatlon torque - is apphed to the operat-
1ng shaft 18 which is transferred through -the

gears-to the cage 18: . This cage is.in. alignment.
with the longitudinal axis of the cylinder 28. and.
is parallel to the:shaft-18. Upon rotation of. the

cage 1D the arm. 76 is rotated since the.sleeves.
94.and 96 are disposed in.the slots 86.and .88, re-

spect1ve1y . The :arm, 10. being . fixed to the plstonr_

64 causes the piston to rotate.

However, since the rollers 82 and 80 are dis-
posed in the cam track 59, as the arm 70 rotates
it is also reciprocated in accordance with the
shape.of .the cam track. This shape has been
described. as substantially sinusoidal when. de-
veloped on a plane surface. .-Since the pockets 68
and- 68 are disposed at 180 :degrees from .each
other and the inlet and outlet for the pump
chamber: are disposed- at.90 degrees with respect
to each other, one.pocket is used for one com-
plete operation while the second pocket follows
the first one for a second. fully- independent op-
eration, during the reciprocation of the piston.

Referring to-Figure 5, the piston 64 is shown
in- the substantially fully extended position. In

It is also apparent that the entire 1mecha-.
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the pocket 68 passes the inlet 60 so that the fluid
in the-pocket 66: may bedischarged through the
outlet 62 .This actual. discharge takes place
at the bottom portion of the sine wave or, when

< the rollers 82 and 80 are disposed at the inner-
. most part of the cam track 50. The second stage

shown in Figure 5 indicates a condition just prior
to discharge of -the: fluid in the pocket 66.
Reference to ithe third stage shown in Figure
5.illustrates that the piston 64 is returning forc-
ing the fluid which was trapped in the pocket 68.
The other stages of operation are repetitious

> of the previously described ones.

‘Having = described the 1nvention, What is
claimed as new is:;.. -~ ..o
1. A pump comprlslng 2 housmg havmg a- cyl-»

inder with a.piston therem, an; operatmg shaft

‘mounted . for. rotation. in. said -housing,- spaced

pinions fixed to -said-shaft, ‘a .cage rotatively

‘mounted in bearings in. said housing-and- being

substantially parallel.with said:cylinder, spaced.
gears secured to- said cage and-enmeshed with:
said pinions whereby said cage-is.rotated :as a-
result of rotation of said operating:shaft; longi-:
tudinal slots in said cage, a member fixedto
said housing in concentrie relationship with. said
cage and having a cam--track-.therein, -a- cam:
follower - secured. - to - said "piston . and - passed:
through said slots and disposed- in’ said- cam:

track so as-to impart reciprocatory movement:

to said piston while it .is being- rotated by -en--

‘gagement of said cam-follower:in the longitudi--

nal slots of the cage, valve pockets in said piston,:
and.an inlet ‘and. an ouflet:in said cylinder pro--
gressively in communication with. said ‘pockets
when said ‘piston: is: rotated ‘and -reciprocated:

2. A pump comprising ‘a- housing having a ¢yl=’

_ inder, a piston disposed-in-said-cylinder; an: op--

erating shaft mounted for rotation in’said hous--
ing; a gear fizxed to said shaft; a cage disposed in-
said - housing 'andhaving - @ longitudinal -axis:
coaxial with the longitudinal: akis of said eylin-:
der, g gear secured to said cage and enmeshed
with said first mentioned:gear so that said cage:
is rotated in response to rotation’of said:operat-.
ing: shaft; said cage having at least one longi-:
tudinal slot therein, -a meémber secured “within’
said housing and having a-cam track, a cam fol-
lower secured to said piston and passed through-
said slot and disposed in said ecam track to im--
part reciprocatory movement to said piston while:
it is-being rotated by engagement of said cam
follower in said longitudinal slot; valve pockets
in said piston, and an-inlet -and-an outlet in sdid
cylinder ‘progressively -in‘ communication with
said: pockets When sald prston is rotated and re-:
c1procated
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