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The present invention relates to pumps, and 
more particularly to double acting. high e1 
ilciency, high pressure pumps‘of novel construc 
tion. ‘ 

The primary object of the invention is to pro 
vide a pump of the character described which 
shall be an improvement over pumps. heretofore 
known. Another object of the invention is Ito pro 
vide a-pump in which moving parts will be re 
duced to a minimum, packing will be unnecessary, 
and the application of power to the »fluid to be 
pumped will be effected through a rotary cam. 
Further objects of the invention will appear as 

` the description proceeds. 
To the accomplishment o1’ fthe above and re 

lated objects, my invention may be embodied 
in the forms illustrated in the accompanying 
drawing, attention being called to the fact, how 
ever, that the drawing is illustrative only, and 
that change' may be made in the speciñc con 
structions illustrated and described, so long as 
the scope of the appended claims is not violated. 

Fig. 1 is a longitudinal section through one 
form oi pump constructed in accordance with my 
invention; . . ’ ` 

Fig. 2 is a transverse section taken substantial-` 
ly on the line 2-2 of Fig. 1 and looking in the 
direction of the arrows; 

Fig. 3 is a transverse section taken substantially 
on the line 3-3 of Fig. 1 and looking in the di 
rection of the arrows; Y ` i 

Fig. ‘i is an elevation ofthe rotary cam. form 
ing an element of the'pump disclosed in Fig. l; 

Fig. 5 is a ñat projection of the cam or Fis. i; 
Fig. 6 is a longitudinal section through a sec 

ond form of pump constructed in accordance with 
‘ my invention; and 

Fig. 'i' is a transverse 'section »taken substan 
tially on the line 'i--l of Fig. c; 

Fig. 8 is a sectional view of an operating detail. 
Referring more particularly to the form of my 

invention disclosed in Figs. l to 5 inclusive, it 
will be seen that I have illustrated a housing 
23, formed to yprovide a longitudinally " ex 
tending cylinder 2|. At one end, said housing 
is formed with a socket 23 coaxial with the cyl 
inder 2|, in which is mounted an anti-friction 
bearing 22 forming a journal mounting for one 
end oi a shaft 24, the other end of which is sup 
ported in an anti-friction bearing 25 carried in 
a suitable socket 26 formed in a closure head 21 
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diametrically opposed to each other and each 
communicating withV the opposite ends of the cyl 
inder 2|. An inlet port 3|) opensinto the cham 
ber 28 and will normally be connected to a source 
of'fiuid to be pumped. _ ' Y 

f Outlets ports 3| and 32 communicate respec 
tively with opposite ends of ' the cylinder 2|. 
Keyed or otherwise suitably secured to that end 
of the shaft 24 adjacent the outlet port 32 is a 
disc 33 suitably formed with peripherally spaced 
sockets, paraxial with Ithe shaft 24, for the recep 
tion of a plurality of tubes 34, 34a, 34h, 34C, and 
34d. While five such tubes are shown, it will be " 
understood -that any suitable number of such 
tubes may be used. 'I'he disc 33 is further formed 
with a. corresponding number of radially extend 
ing ports 35, each communicating with the in 
terior of one of the said tubes. It will be readily 
seen that the diameter of‘y the disc 33 is appre 
ciably less than -the diameter of the cylinder 2|. 

Sui-tably keyed or otherwise secured to the shaft 
2d adjacent the opposite end of the cylinder 2| 

` is a similar disc 36 similarly provided with sock 
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cooperating withthe housing 2li to close that end i 
oi' the cylinder 2 | .  
The housing 20 is formed to provide longitu 

dinally extending chambers or passages 23 and 23 55 

ets, peripherally spaced and paraxial with the 
shaft 23, receiving a similar series of tubes 31, 
31a, aib, 37e, and 31d, peripherally staggered with 
relation to the tubes carried by the disc 33. `The 
disc 36 is similarly formed with radial ports 38, 
33a, 38h, 38o, and 38d, respectively, communi 
eating with the interiors of the said tubes car 
ried by the disc 36 and opening through the outer 
periphery of the disc 36. It will be seen that the 
diameter of the disc 36 is considerably less than 
the diameter of the cylinder 2 l. i 

suitably secured within the cylinderl 2| adja 
cent the outlet port 32 thereof'is a ~block 39, 
shaped as a segment of an annulus having an ex 
ternal radius corresponding to the radius of the 
cylinder 2| and an internal radius corresponding 
to the radius of the disc 33, said block 39 being 
interposed between the disc 33 and the internal 
surface of the cylinder 2 I. ` Said block 39 is 
formed with a radially extendingport M regis 
tering with the outlet port 32 and with an arcu 
ate groove 4| with which the ports 35 oi’. the disc 
33 successively register. 
A similar block 42 »is suitably secured in the ^ ‘ ` 

opposite end of the cylinder 2| with its: radially 
extending port 43 in registry with the outlet 
port 3|, and with its arcuate groove 44 positioned 
for successive registry with the ports 38 etc., of 
the disc 36. ' 
A cylindrical piston 45 is loosely mounted upon 

the shaft 24 between the discs 33 and 36. Said 
piston is formed with an annular series of axially 

i 
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extending chambers 46, 46a, 46h, 43o, and 46d 
opening through that end of the piston adjacent 
the disc 36, and closed at their opposite ends, 
said chambers being formed to receive snugly and 
slidably the tubes 31, 31a, 31h, 31c, and 31d, re 
spectively. The piston is further formed with a 
similarseries of chambers 41, 41a, 41h, 41e, and 
41d opening through that end of the piston`4ad 
jacent’the disc 33 and closed at their opposite 
ends, and formed and arranged to receive snugly 
and slidably Ithe .tubes 34, 34a, 34b, 34o, and 34d, 
respectively. `  

It will be obvious that the engagement of the 
tubes` of the 31 series in_the chambers of the 46> 
series, and the engagement of the tubes ofthe 
34 series in the chambers of the 41 series, will 
provide a driving connection between the shaft 
24 and the piston 45 of such character as‘to en 
force participation of the piston 45 in rotary 
movement of the shaft 24, while leaving said pis 
ton free to reciprocate axially with respect to 
said shaft. ` » 

The piston 45 is formed with a cam track indi 
cated generally by the reference numeral 48. 
Said cam .track is preferably of the form fully 
illustrated in Figs. 4 and 5, comprising a con-tinu 
ous ygroove extending three times about the pe 
riphery of the piston 45 and comprising a ñrst 
reach 49 extending from the right-hand end of 
’the piston as viewed in Fig. 1 to the left-hand 
end thereof within a peripheral extent of 270 
degrees; a return reach 50 extending from the 
left-hand end of the piston to the right-hand 
end thereof within a peripheral extent of 270 de 
grees; a second advancing reach 5| extending 
from the right-hand end of the piston to the left 
hand end thereof within a third peripheral ex 
tent of 270 degrees; and a, second return reach 
52 extending from the left-hand end of the pis 
ton to the right-hand end thereof within a fourth 
peripheral extent of 270 degrees. It will thus be 
seen that three complete rotations of the shaft 
24 will produce two complete cycles of reciproca 
tion of the piston 45. 
Within a suitable projection 53 of the hous 

ing 20 is stationarily mounted a cam follower 
54 having a, toe 55 shaped for reception in the 
cam groove 48. Said follower 54 is oscillably re 
ceived in the housing projection 53 and is held 
in place therein by a threaded cap 56. 
With the parts in the positions illustrated in 

Fig. 1, rotation of the shaft in a clockwise direc 
tion as viewed ‘from the right will carry with it 
the discs 33 and 36 and their associated tubes, 
and will therefore cause clockwise rotation of the 
piston 45, whereby the follower foot 55 will be 
caused to' move through the reach 49 of the cam 
groove 48 to force the piston 45 toward the right. 
Such movement of the piston will tend to reduce 
pressure in that portion of the cylinder to the 
leftv of the piston, not only because of the with 
drawal of the piston itself from that portion of 
the cylinder, but also _by reason of the withdrawal 
of the tubes of the 34 series from the chambers 
of the 41 series. Thus, liquid present in that end 
of the cylinder will be drawn into the said tubes 
and chambers, through the ports 35 immersed in 
such liquid, and further liquid, to take the place 
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of the liquid so drawn into the said chambers, . 
will be drawn> from the source through the inlet 
port 30. 

Simultaneously, the liquid present in the 
chambers of the ‘46 series will be forced out 
through the .tubes of the 31 series. The tube 
31 is, in the illustration of Fig. ‘1, in discharge 

70 

76 

, ofthe 14 series. 

, y 4 . . ` 

registry with the groove 44 of the block 42,'s0 
that the liquid present in the chamber 46 and 
tube 31 will be forced outwardly through the 
outlet port 3|. Of course, it is to be understood 
that some sort of check valve arrangement will 
be associated with the outlet ports 3| and 32. 
As the port 38 associated with the tube 31 

moves out of registry with the groove 44, the port 
38a will move into registry with said groove 44; 
and further movement of the piston toward the 
right will force liquid from the-chamber 46al and 
tube 31a out through the outlet port 3|. 
As the shaft 24 completes 270 degrees of rota 

tion, the follower foot 55 will move from the cam 
groove reach 49 into the reach 50 to start the 
piston on its return movement from the right 
hand end of the cylinder 2| toward the left-hand 
end thereof; and thereupon the above processes 

, will be reversed. During such reverse movement 
of the piston, of course, liquid will be discharged 
from the tubes of the 34 series and the chambers 
of the 41 series through the outlet port 32, while 
the tubes of the 31 series and the chambers of 
the 46 series are being refilled from liquid pres 
ent in the> right-hand end of the chamber or 
drawn thereinto through the inlet port 30. 

« The pump embodiment disclosed in‘Figs. 6 and 
7 is in many ways similar to the structure just 
described. A housing 6|) is formed to provide . 
a cylindrical chamber 6| at one end of which is 
mounted an anti-friction -bearing 62 suitably sup- ` ' 
ported in a pocket 63 coaxial with: the cylinder; 
and said bearing supports one end of a shaft 
64, the opposite end of which is supported in an 
anti-friction bearing 65 mounted in a pocket 66‘ 
formed in a, closure head 61..  
A chamber 68 provides communication, sub 

stantially at all times, between opposite ends of 
the cylinder 6|; and an inlet passage 19 opens 
into said chamber 66, being normally connected 
to a scurce of fluid to be pumped, Outlet ports 
1| and 12 open from the opposite ends of the 
cylinder 6|, respectively. ‘ ` 

A cylinder block 13 is ñxed or keyed to the left 
hand end of the shaft ̀ 64„being >formed with a ' 
peripherally spaced series of paraxial cylinders, 
only two of which, 14 and 14d, aî‘e shown. Such 
cylinders open through that end of the block 13 ' 
facing the midpoint of lthe shaft 64, and each of 
said cylinders is provided, at its closed end, with 
a port, such as those indicated at 15 and 15d. 
A similar cylinder block 16 is similarly mount 

ed adjacent the opposite end of the shaft, and 
is similarly formed with paraxial cylinders, only 
two of which, 11 and 11d, areshown: 'I'he open 
ends of the cylinders of the 11 series face the 
open ends of the cylinders of the 14 series; and 
the opposite ends of the cylinders of the 11 series 
are provided with ports such as those 'shown at 
18 and 18d. . l 

A part annular control block 19 is suitably 
secured in the left-hand end of the cylinder with 
its radially extending port 80 in registry with 
the outlet port 12, and withA its part annular 
groove 6|, similar to the groove 44 of the block 
l42 of the structure illustrated in Figs. 1 to 5. 
positioned for selective registry with the ports, 
such as the ports 15,y and 15d, of the cylinders 

A similar block 82 is similarly 
mounted at the opposite end of the cylinder, 

' with its radial port 83 in registry with the outlet 
port 1|, and with its part annular groove 84 ar- , 
ranged for selective registry with the ports, such 
as the ports'18 and 18d, of the cylinders of the 
11 series. . 
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said housing, and ñuid outlet means opening from 
'each end of said housing, said mouths of said 
tubular pistons communicating alternately with 
said ñuid inlet means and said iiuid outlet means 
during rotation of said shaft. ` 

2. Pumping mechanism comprising a housing, 
 a shaft journalled in said housing, a member slid 
ably sleeved on said shaft within said housing 
and reciproca'ble therein, said member being 
formed with a continuous peripheral cam groove, 
means carried by said housing and held against 
movement axially of said housing and engaging 

‘ in said cam groove to convert rotation of said 
member into reciprocation thereof axially of said 
housing, a series of peripherally-spaced, axially 
extendingV cylinders formed in said member and 
opening through one end thereof, a corresponding 

yseries of tubular pistons supported from said 
shaft and each having an end snugly slidably4 re 
ceived in one ofI said cylinders, said' pistons being 
fixed relative to said shaft, each of said tubular 

' pistons having a radially opening mouth remote 
from that end thereof received in a cylinder, said\ 
member further being formed with a second series 
of peripherally-spaced, axially-extending cylin 
ders opening through the other end of said mem 

’ ber and peripherally staggered with respect to 
said first-named series of cylinders, a second 

' corresponding series of tubular pistons supported 
from said shaft adjacent that end‘of said hous 
ing remote from the support of said .first-named 
series of pistons, veach piston of said 'last-named 
series having an end snugly slidably received in 

_ shaft into reciprocation of 
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for rotation with a portion thereof located within 
said housing, a series of peripherally-spaced,> 
axially-extending elements ñxedly associated with 
said shaft within said housing, a member in vsuch 
housing, slidable axially with respect to said 
shaft, and cooperating with allof said elements 
to form a series of independent, variable-volume. 
chambers, means for converting rotation of said 

said member to> vary 
the volumes of said chambers, each of said cham 
bers being provided with a~ radially-'outwardly 
opening port spaced inwardly from the wall of 
said housing, a fluid outlet port for said hous 
ing, means providing a radially-inwardly-open 
ing, perlpherally-extending groove bodily located 
upon the radius of said chamber ports and com 
municating with said housing fluid outlet port, 
whereby ̀ each of _said chambers communicates 
withl said' outlet port during a part of each 
rotation of said shaft, and communicates with 
the interior of said housing during the remainder 

» of each rotation of said shaft.> ~ 
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one of the cylinders of said last-named series, ' 
said last-named series of pistons being fixed rela 
tive to said shaft and each having >a radially 
opening mouth remote from that end thereof 
received in a cylinder, fluid inletmeans pro 
viding communication between a source of iiuid 
to be pumped and both ends of said housing, 
and fluid outlet means opening from each end 

_ of said housing, said fluid outlet means compris 
ing, at each end of said housing, an outlet port 
communicating with >a radially inwardly open 
ing, peripherally elongated groove positioned for 

. successive registry with the mouths of the tubu 
lar pistons mounted adjacent its housing end, 
the peripheral extent of said groove being only 
slightly less than the peripheral spacing between 
adjacent mouths, said mouths i communicating 
alternately with said last-named groove and with 
said ñuid inlet means during rotation of said 
shaft.' 

3. Pumping mechanism comprising a closed 
housing having a ñuid inlet port, a shaft mounted 
for rotation with a portion thereof located within 
said housing, a series of peripherally-spaced, axi 

-ally-extending elements iixedly associated with 
said shaft within said housing, a member in said 
housing, slidable axially with respect to said shaft, 
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5. Pumping mechanism comprising a reservoir 
for duid to be‘pumped, a plurality of variable 
volume chambers within said reservoir, each hav- ̀ 
ing a port, a reciprocator cooperable with all of 
said chambers to vary the volume thereof, an out 
let common to said. chambers, and means for 
driving said ‘reciprocator while producing rela 
tive movement between said chambers and Vsaid 
outlet to eiîect and destroy 'registry between said 
chamber ports and said outlet successively to' 
cause fluid from certain of said chambers to be 
discharged through said outlet during a part of 
the cycle of volume reduction thereof, said cham 
ber ports opening into said reservoir when outl 
of registry with saidoutlet, whereby fluid may 
be discharged therefrom to said reservoir during 
another part of such cycle. _v ' ` ` 

6. Pumping mechanism comprising a pumping 
chamber and means for varying the`volume of 
said chamber including a rotor having a contin 
uous peripherall cam track„follower means en 
gageable wtih said cam track and cooperable 

«ß therewith to convert rotation of said rotor into 
relative reciprocation between said rotor and said 
follower means, means for causing such relative 
reciprocation _to produce opposite variations in 
the volume of said pumping chamber, said fol 

50 lower means including a. »foot engageable with 
said cam track and carried by a piston recipro 
cably mounted in a cylinder upon an axis sub 
stantially radial with respect to said rotor, a fluid 
outlet ¿from y said >pumping chamber, conduit 

55 means connecting said fluid outlet with said cyl 
inder to operate said piston, upon elevation of \ 
pressure in said cylinder beyond a predetermined 
value, to withdraw said foot from operative en 
gagement with said cam track to render further 

60 rotation of said rotor ineffective to produce var 
and cooperating with all of said elements to form _ 
a series of independent, variable-volume cham 
bers, means for converting rotation of said shaft 
into reciprocation of said member to vary the 
volumes of said chambers, each of said chambers 
being provided with a radially-opening port,_ a 
ñuid outlet port for said housing; a ‘fluid inlet 
port for said housing; and means, providing a 
passage with which said chamber ports ‘succes 
sively'register during rotation of said shaft, said 
passage communicating with said housing outlet 
port, and said chamber ports communicating 
alternatively with said inlet port. 

4. Pumping mechanism comprising a closed 
housing having a fluid inlet port, a shaft mounted 75 

iations in the volume of said pumping chamber. 
7. Pumping mechanism comprising a closed 

housing having a fluid inlet port, a shaft mounted 
for rotation with a portion thereof located within 

65 said housing, a. series of peripherally-spaced, ax 
ially-extending elements fixedly associated with 
said shaft within said housing, a member in said 
housing, slidable axially with respect to said shaft, 
and cooperating with all of said elements to form 

70 a series of independent, variable-volume cham 
bers, means for converting rotation of said shaft 
into reciprocation of said member to vary the 
4volumes of said chambers, each of said chambers 
being provided with a radially-opening port, a 
fluid outlet port for said housing, and a fluid in 
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A piston element 85V is loosely mounted upon 
the shaft 64 and within the cylinder 8|. Said 
piston carries a series of oppositely projecting 
piston rods 86, 86a, 86h, 86C, 86d, 85e, 86j, _and 
86g, arranged in a peripheral series and pro 
jecting oppositely from the ends of the piston 
85 in the manner clearly illustrated in Fig. 6. 
As is there clearly shown, the left-hand ends of 
.the rods of the 86 series are snugly and slidably 
received in the cylinders of the 14 series; while 
the right-hand ends thereof are similarly re 
ceived in the cylinders of the 11 series. The 
engagement of the rods in the two series of cylin 
ders provides the rotary driving connection be 
tween the shaft 54| and the piston 85. _ y 

Said piston 85 is externally provided with a 
cam groove, indicated generally by the reference 
numeral 48|, and preferably corresponding in 
contour to the cam. groove 48 of Figs. d and 5. 
Within a projection 81 on the housing d@ is 
oscillably mounted a follower element 3d having 
a foot 89 operatively received in the cam groove 
48|; and said follower element is held in place 
by a threaded cap 90. A 
The operation of the pump of Figs. 6 and 'l is 

closely similar to the operation of the pump of 
Figs. l to 5. As the shaft 66 is driven, the cylin 
der blocks 13 and 16 will be rotated, and will 
carry with them Vthe piston 85. Because of the 
engagement of the follower foot t9 in the cam 
groove 48|, rotation of the piston 85 will result 
in reciprocation thereof. As the piston d5 moves 
from the position illustrated in Fig. 6 toward 
the left, fluid in the cylinder 'ldd will be driven 
out through the groove 8| and radial port d@ of 
the block 19 and through the outlet port i2, with 
which is associated a suitable check valve mech 
anism permitting fluid to ñow outwardly there 
through but preventing inward iiow' of fluid 
therethrough. As the cylinder block 13 rotates 
in a clockwise direction, as viewed from the 
right, the port 15d will ultimately move out of 
registry with the groove 8|, and almost simul 
_taneously the corresponding port 15e of the next 
cylinder 14e in the series (not shown) will move 
into registry with the groove 8i, so that con 
tinued movement of the piston 85 toward the 
left will drive fluid from the cylinder 1de through 
the outlet port 12. ' 
Meantime, movement of the piston 85 toward 

the left' will be withdrawing the rods of the @d 
series from the cylinders of the 11 series, to 
draw fluid from the interior of the cylindrical 
chamber' 6| into those cylinders of the ‘l1 series 
whose ports, corresponding to the ports 1d, are 
open to the interior of the cylindrical chamber 
6|, thus filling the cylinders of the 11 series, 
withdrawing a mess of .fluid from the interior of 
the cylindrical chamber 5|, and causing fluid to 
iiow into the chamber ‘58 and cylindrical cham 
-ber 5| through the inlet port 10. ' 

Obviously, one complete throw of the piston 
85 from its illustrated position to the opposite 
end of its ̀ path will empty the cylinders of the 
14 series and fill thexcylinders of the 11 series; 
while a return reciprocation of piston 85 will 
empty the _cylinders of the 11 series and iill the 
cylinders of the 14 series. l 
In Fig. 8, I have shown an automatic control 

. mechanism which may be fused with any one of 
the assemblies above described.' In place ofthe 
housing projection 53. of Fig. ,1, for instance, 
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body 25| having a foot 252 shaped to engage 
operatively in the cam groove of ’any one of the 
cam rotors of the. assemblies above described. 
The housing projection 53’ is further formed to 
provide a cylinder 253 separated from the cham 
ber 250 by a substantially fluid-tight partition 
254 in which is guided a stem 255 connecting the 
follower body-25| with a piston 255 reciprocably 
and oscillably mounted Ain the cylinder 255. 
Communicating with opposite ends of the cylin 
der 253 are ports 251 and 258 which are suitably 

` connected through suitable valve mechanism'to 

' the pressure existing in the portion of the cylin- l 
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a source of fluid under pressure. It will. be 
obvious that, if the valve mechanism is so actu 
ated as to supply to the portion of the cylinder 
253 below the piston 255 a pressure higher than 

der above the piston 25H5, the piston 256‘ will be 
elevated to lift the follower 25|, thus disengag 
ing the foot 252 from its cam groove. Such dis 
engagement of the follower foot 252 from the 
cam groove‘will, of course, render further rota 
tion of ̀ the cam rotor inoperative to produce re# 
ciprocation thereof; and will thus interrupt 
operation of the pumping mechanism. 

It will be clear that, if desired, the passages 
525i and 25d may be so associated with the pres 
sure tank or other point of use supplied by the 
pumping mechanism, that pumping operation of 
the pumping mechanism will be automatically 
interrupted'whenever the pressure at such point 
of use exceeds a predetermined value, and will 
be automatically reinitiated whenever the pres 
sure at said point drops below a predetermined 
value. Alternatively, there may be a .direct con 
nection between the passages 251 and 253 and 
the pumping cylinder, so that excessive pressure 
existing in the cylinder will shift the follower 

I claim as my invention: 
l. Pumping mechanism comprising a housing, 

a shaftl journalled in said housing, a member 
slidably sleeved on said shaft within said hous 
ing and reciprocable therein, said member being 
formed with a continuous peripheral cam groove, 
means carried by said housing and held against 
Vmovement axially of said housing and engaging 
in said cam groove to convert rotation of said 
member into reciprocation thereof axially of said 
housing, a series of peripherally spaced,vaxially 
extending cylinders formed in said member »and 
opening through one end thereof, a correspond 
ing series of tubular pistons supported from Said 
.shaft and each having an end snugly slidably 
received in one of said cylinders, said pistons , 
being nxed relative to said shaft, each of said 
tubular pistons having a radially opening mouth 
remote from that end thereof> received in a cyl 
inder, said member further being'formed with 
a second series of peripherally-spaced, axially 
extending cylinders. opening through the other 
end of said member and peripherally staggered 

, with respect to said ñrst-na‘med series of cylin-` > 
ders, a second corresponding series of tubular pis 
tons supported from said shaft adjacent that 
end of said housing remote from the support of 
said ñrst-named series 4of pistons, each piston 
of said last-named series having an end snugly 

« slidably received in one of the cylinders of said 

70 

the housing may be formed with a projection ' 
53’ comprising a chamber 25|) in which is re 
vciprocably `and oscillably mounted a follower 

last-named series, said last-named series Vof pis 
tons being fixed relative to said shaft` and each 
having a radially opening mouth remote from 
`that end thereof received in'a cylinder, 'fluid 
inlet means providing communication between a 
source `oi’ duid to be pumped and both ends of 



let port for said housing, a passage communicat 
ing with said housing outlet port, said chamber 
ports alternatively communicating, during rota 
tion of said shaft, with said passage and said inlet 
port. 

8. Pumping mechanism comprising a closed 
housing having a ñuidinlet port, a shaft mounted 
for rotation with a portion thereof located ̀ with 
in said housing,Í a member in said housing pro- 1 
viding a series of peripherally-spaced, axially-ex-v 
tending cylinders, a member in said housing pro 
vided with a corresponding series of peripherally 
spaced, axially-extending plunger elements, each 
snugly slidably received in one of said cylinders, 
each of said cylinders and its plungencooperat 
ing to define' a variable-volume chamber, one of 
said members being ñxedly associated with said 
shaft, and the other of said members being ro 
tatable with but slidable axially with respect to 
said shaft, means for converting rotation of said 
shaft into reciprocation of said slidable member 
to vary the Volumes of said chamber, each of 
said chambers being provided with a. radially 
opening port, a fluid outlet port for said housing, 
and means providing a passage communicating 
with said housing outlet, said ports of said cham 
bers registering successively withÁ said passage as 
said shaft is rotated, and opening into said hous 
ing between periods of registry with said pas 
sage. 
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9. Pumping mechanism comprising a closed 
housing having a iiuid inlet port, a shaft mounted 
for rotation with a portion thereof located within 
said housing, a member in said housing providing 
'a series of peripheraliy-spaced, axially-extending 
chambers, a member in said housing provided 
with a corresponding series of peripherally 
spaced, axially-extending plunger elements. each 
snugly slidably received in one of said cylinders, 
one of said members being fixedly associated with 
said shaft and the other of said members being 
rotatable with but slidable axially with respect 
to said shaft, means for converting rotation of 
said shaft into reciprocation of said slidable 
member to vary lthe volumes o1' said chambers. 
each of said chambers being provided with a ra 
dially-outwardly-opening port spaced _inwardly 
from the wall of said housing, a fluid outlet port 
for said housing, and means providing a radially 
inwardly-opening', peripherally extending groove 
bodily located upon the radiusof said chambers 
and communicating with said housing ñuid out 
let port, whereby each of said chambers commu 
nicates with said outlet port during a part of 
each rotation of said shaft, and communicates 
with the interior of said housing during the re 
mainder of each rotation of said shaft. 


