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PUMP MANUFACTURING COMPANY, OF MINNEAPOLIS, MINNEsoTA, A, coRPoRA 
TION OF MINNESOTA 

ROTARY FLUED PUMP OR MOTOR. 

Application filed November 18, 1926. Serial No. 149,130. 

My linvention has for its object to provide 
an improved rotary fluid pump or motor; and 
to this end, my invention consists of a rotary 
fluid pump or motor having embodied therein 

5 the novel devices and combinations of de 
vices hereinafter described and pointed out in 
the claims. 
My invention, in its preferred form is ill 

lustrated in the accompanying drawings, 
0 wherein like notations refer to like parts 
throughout the several views. . 
In the said drawings Fig. 1 is a front ele 

vation of the complete pump, or motor, de 
tached from any driving means or any mech 
anism driven by it. 

Fig. 2, is a left side elevation of the parts 
as shown in Fig. 1. 

Fig. 3, is a vertical cross section on the line 
20 3-3 of Fig.1. Y 

Fig. 4, is a vertical longitudinal section on 
the irregular line 4-4 of Fig. 3. 

Fig. 5 is a vertical cross section on the line 
5-5 of Fig. 4. 

25 Fig. 6 is a view, partly in plan and partly 

Fig. 3. 
Fig. 7 is a vertical cross section on the line 

7-7 of Fig. 1. Fig. 8 is a detail, showing one of the piston 
blades detached, in end elevation. 

Fig. 9 is a plan view of one of the piston 
blades detached. 

Fig. 10 is a view, in side elevation, looking 
at one of the end liner plates of the cylinder 

35 detached. 
Fig.11 is an end view of the same. 
Fig. 12 is an end elevation of the cylinder 

liner detached. 
Fig. 18is a side elevation of the same. 
Fig. 14 is a left end elevation of the piston 

body detached. 
Fig. 15 is a front elevation of the same. 
Fig.16 is a view similar to Fig. 3, showing 

a modification in respect to the arcuate length 
of the concentric loaded chamber of the pump 
or motor. ; 

Figs. 17 and 18 are assembled views, illus 
trating a modified form of structure of the 

to rotary fluid pump or motor, said Figure 17 
' being a central cross section on the line 17-17 

45 

in horizontal section, on the line 6-6 of 

of Fig.18, and Fig.18 being a vertical longi 
tudinal Section on the line 18-18 of Fig. 17. 

Fig. 19 is a side elevation of one of the end 
liner plates, employed in the pump shown in 
Fig. 17 and 18, detached. 

Fig. 20 is a detail in section, showing one 
of the valves for controlling the waste ducts 
of the pump illustrated in Figs. 17 and 18. 
The chief features of novelty embodied in 

my improved pump or motor reside in the spe 
cial form of the cylinder bore, the structure 
and relations of the piston to said bore, and 
the especial relations of the piston blades to 
the Supply and discharge passages of the cyl 
inder; but these special features can be most 
conveniently pointed out after the elements 
of the general structure have first been iden 
tified. 

General structure 

The numeral 21 represents a flanged cyl 
inder casting or housing of such structure, at 
its base, as to adapt the same to be bolted fast 
to a suitable supporting bed not shown. This 
cylinder casting 21 has a suitable intake pipe 
coupling nipple 22 and a suitable discharge 
pipe coupling nipple 23 properly spaced apart 
from each other. The numerals 24 represent 
a pair of reciprocally similar flanged end cast 
ings, adapted to be bolted fast to the flanged 
cylinder casting 21. The numeral 25 repre 
sents the piston shaft, and the numeral 26 
the piston body rigidly secured thereto. The 
cylinder end castings 24 are provided with 
in hubs 27, through which the shaft 25 
passes, at which points it is packed by suitable 
stuffing boxes 28. The said cylinder end cast ings 24 are provided with outwardly project 
ing spider-like arms 29, adapted to hold and 
support, between the same suitable ball-bear 
ing devices 30 for the outer end portions of 
the piston shaft 25. To prevent endwise 
movement of the piston and its supporting 
shaft 25, there is applied thereto what may be 
termed a piston stabilizer. As illustrated, 
this includes the following details to-wit:- 
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One end of the piston shaft 25 is reduced to 
afford a collar 31 thereon, which is embraced 
by the grooved sections of a divided bearing 
block 32 held in a divided end housing 33, OO 
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adapted to be bolted to the ends of the bear 
ing arms 29 of the adjacent cylinder end cast 
ing 24. The sections of the divided bearing 
blogk 32 are keyed fast to the housing 33 and 
are adapted to be clamped tightly together, 
by the bolts 34, as best shown in Fig. 5. Inas 
much as the housing 33 is bolted fast to the 
bearing ends of the arms 29 of the cylinder 
casting 24, it, of course, cannot move lateral 
ly, or lengthwise of the piston shaft; and in 
asmuch as the sections of the divided bearing 
block 32 are rigidly secured in this housing 
33, as just last above noted, it follows that they cannot move lengthwise of the piston 
shaft; and inasmuch as these grooved sections 
of said bearing block 32 embrace the collar 31 
of the piston shaft 25, said shaft and the pis 
ton fixed thereto are positively held from any 
endwise motion. This 'stabilizer, therefore, 

2 keeps the piston in its proper working posi 
tion within the cylinder. 
As shown, the said housing 33 of the sta 

bilizer serves as the outer retaining plate for 
the adjacent ball bearing devices 30, on which 

25the adjacent end of the piston shaft 25 ro 
tates. The housing 33 is, of course, properly 
constructed for the application of lubrication. 
The said housing 33 has an opening in line 
with the axis of the piston shaft 25, adapted 

36 to be closed by a plug 35, as shown in Fig. 4 
which affords access to the interior of said 
housing 33 and the adjacent end of the pis 
ton shaft 25, for applying a suitable device, to 
determine the rotary speed of the piston, 

35 whenever so desired. w 
The piston body 26 is provided with a series 

of equally spaced slot-like seats 36, extending 
inward from its periphery, for seating a cor 
responding series of blades 37 adapted to move 

40 yard beyond the periphery of said piston 
OCW. 

F. numeral 38 represents a cylinder liner 
or bushing, adapted to closely fit the interior 
of the cylinder casting 21, being applied there 

45 to with a driving fit, and which is rigidly se 
cured thereto, by means which will be present 
lynoted, to prevent rotation thereof in respect 
to said cylinder casting. The numerals 39 
represent a pair of end wall liners for the cyl 

50 inder, having therein apertures 40 properly 
located for adapting the liners to be slipped 
over the piston shaft 25. Each of said end 
liners 39 has a diameter equal to the interior 
diameter of the cylinder casting 21, and the 

55 peripheral edges of said liners 39 are adapted 
to be clamped between the cylinder casting 
21 and said cylinder end castings 24, when said 
parts are properly bolted together, as best 
shown in Fig. 4. A locking key 41 longer 

60 than the cylinder liner 38, is provided, and 
this key is adapted to be seated in keyways 
formed one-half of each thereof in the cylin 
der casting 21 and the other halves in the 
cylinder liner 38 and the end liners 39. The 

65 half key slot of the cylinder casting 21 is 

marked with the numeral 42; the half key 
slot in the cylinder lining 38 is marked with 
the numeral 43 and the two half key slots in 
the end liners 39 are marked with the numeral 
44. In addition to locking the said three lin 
ers together and to the cylinder casting, the 
key 41 also serves as a convenient means for 
properly positioning said three liners in re 
spect to the cylinder casting, when assembling 
the parts into their proper Working positions. 
The cylinder end castings 24 are of such 

structure, on their inner profile faces, as to 
afford, on each thereof, a fluid or supply pas 
sage 45 communicating with the intake nipple 
22 of the cylinder and a fluid discharge pas 
sage 46 communicating with the discharge 
nipple of the cylinder; and these said.pas 
sages 45 and 46 are separated, at their oppo 
site ends, by bridge walls marked with ref 
erence letters A and B, said bridge wall Albe 
ing between the ending of the discharge pas 
Sages 46 and the beginning of the supply pas 
sages 45 and said bridge wall B being between 
the ending of the supply passages 45 and the 
beginning of the discharge passages 46. 
Because of the fact that the said fluid supply 

passages 45 and discharge passages 46, formed 
in the cylinder end castings 24 by recessing 
their profile faces, as best shown in Figs. 4, 
6 and 7, it follows that the respective co-opera 
tive pairs of these passages communicate with 
each other over the peripheries of the cylinder 
castings 21 and cylinder liners 38 in position 

80 

90 

to afford a lateral delivery of the fluid to the 
cylinder and a lateral discharge of the fluid 
from the cylinder of the pump or motor, at 
points inward of the peripheries of the cyl 
inder casting 21 and the cylinder liner 38 and 
outward of the piston body 26. Because of 
these relations of these parts, it follows that 
no openings need to be provided in the periph 

100 

05 

eral walls of the cylinder castings 21 or the 
peripheral walls of the cylinder 38; and, 
because of these last named facts it further 
follows that the outer ends of the piston 
blades 37 will always contact with a contin 
uous unbroken bore wall, thereby minimizing 
the wear and tear on the outer end of said 
piston blades and on the bore wall of the cyl 
inder. 
The cylinder end liners 39, in the portions 

thereof opposite said supply and discharge 

O 

cavities 45 and 46 of the end castings. 24, are 
provided with perforations to permit the fluid 
to pass through said liners, in its flowage into 
and out from the chambers between the walls 
of the cylinder and the piston body. The par 
ticular perforations of said liners 39 which 
permit the inward passage of the fluid from 
said supply cavities 45 are marked with the 
reference numeral 47, as shown in Figs. 3, 4, 

20 

6, 10 and 16; and the particular perforations 
of said liners 39 which permit the outward 
passage of the fluid into the discharge cavities 
46 are marked with the numeral 48, as shown 
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in the same views. In other words, the por 

0. 

5 
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25. 
struction and so positioned that they will 
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tended functions. 

tions of said liners 39 having the said perfora 
tions 4 and 48, when the parts are assembled, 
stand located directly opposite to and in com 
munication with their respective co-operating 
supply cavities 45 and discharge cavities 46 
formed in the cylinder end castings 24, and 
said perforations 47 and 48 are separated by 
bridge walls marked with the reference letters 
A? and B. Said bridge walls A and B on 
the lines 39 correspond to the bridge walls 
A and B on the cylinder end castings 24, and 
are similarly located when the parts are as 
sembled, to-wit, the bridge wall A is directly 
aligned with the bridge wall A and the bridge 
wall B is directly aligned with the bridge 
Wall B. 
The said end liners 39 are also each pro 

vided, on their inner profile faces, with two 
ducts which, on account of their function, 
(later to be noted) may be called equalizing 
ducts, one of which is marked with the nu 
meral 49 and the other thereof with the nu 
meral 50, as best shown in Fig. 10. These 
equalizing ducts 49 and 50 are of such con 

communicate with the inner ends of the pis 
tons blade seats 36, throughout certain por 
tions of the piston's travel, as will hereafter 
be more particularly pointed out, for pur 
poses which will then more fully appear. 
The said equalizing ducts marked 49 com 
municate constantly with the intake fluid pas 
sages 45 of the cylinder end castings 24, by 
means of special perforations 51 in the end 
liners 39; and the ducts 50 communicate con 
stantly with the discharge cavities 46 of the 
cylinder end castings 24 by means of special 
perforations 52 in the end liners 39, as shown 
in Figs. 4, 6, and 10. Said equalizing ducts 
49 and 50 of the liners 39 are separated by 
bridge walls marked C and D, as best shown 
in Fig. 10, so as to prevent intercommunica 
tion thereof. If the liners 39 were dispensed 
with, then these equalizing ducts 49 and 50 
would be formed in the cylinder end castings 
24, in proper positions to perform their in 

The blade seats 36 of the 
piston body 26 are rabbeted, at their forward 

eo 

peripheral edges, to afford a series of sedi 
ment trapping and clearing grooves 53, best 
shown in Figs. 3, 14 and 16. 
The end of the piston shaft 25 opposite 

the stabilizer is adapted to be coupled to any 
suitable driving means (not shown). The 
cylinder liner 38 and the cylinder end liners 
39 have been provided chiefly so as to afford 
readily replaceable wearing surfaces for the 
parts of this motor or pump which are sub 
ject to the greatest wear or tear, or the great- ' 
est deterioration from other causes such as 
the corrosive character of the fluid which may 
be handled by the pump or motor. 
For the purposes of considering the most 

vital features of the invention, however, the 

pump or motor may be treated as if these 
liners were absent, assuming that the cylinder 
end castings thereof should have formed 
thereon the said equalizing ducts 49 and 50. 
For example, in the structure illustrated, the 
cylinder bore is afforded by the inner wall of 
the cylinderliner 38, but, if that liner was ab 
sent, the cylinder bore would be afforded by 
the inner wall of the casting 21 itself; and 
the end walls of the cylinder, in the structure 
illustrated, are afforded by the end liners 39 
but, if the said end liners were absent the end 
walls would be afforded by the inner faces of 
the cylinder end castings 24. 

Hence, in the further discussion of the case, 
in respect to the functions resulting from the 
special structure and relations of the cylinder 
and piston, thought to be new, it is to be un 
"derstood that the expression "cylinder bore’ 
and the expressioni “cylinder walls’ are used 
in a broad sense so as to apply equally well 
whether the said liners 38 and 39 are present 
or absent. 
Aspecial features of the cylinder and piston 
The piston body 26 is circular in cross-sec 

tion and has a diameter less than any distance 
between opposite points of the cylinder bore 
'measured on a straight line drawn through 
the piston center; and the axis of the piston 
body occupies such a position that the pe 

3. 
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riphery of the body will approximately con 
tact with the bore of the cylinder, at a place 
intermediate the ending of the discharge pas 
sages and the beginning of the intake pas 100 
Sages of the pump. In the structures illus 
trated, this place of approximate contact be 
tween the piston body and the cylinder bore is 
located between the cylinder nipples 22 and 
23, and is marked on the cylinder bore with 
the letter X. At this place X of approximate 
contact between the piston body and the cyl 
inder bore, the piston body itself may afford 
the needed seal between the discharge and 
intake sides of the pump, or reliance may be 
placed on the piston blades to effect this seal, 
depending upon the kind of fluid being 
handled by the pump. At this same place X 
of the cylinder bore, the end walls of the 
piston or the end walls of the pistonblades, or 
both together, afford the needed seal between 
the said parts and the end walls of the cyl 
inder. The bridge walls A between the fluid 
supply ports 45 and discharge ports 46 of the 
cylinder end castings 24 are located opposite 
to and in proper alignment with this place X 
of the cylinder bore, and the same remarks 
apply with respect to the coresponding bridge 
walls. A of the end liners 39. 
The cylinder bore of this improved pump 

or motor is made up of two surfaces, one ot 
which is concentric to the piston center, 
and the other of which is non-concentric to 
the piston center. 
of said bore is formed on an arc generated 

The concentric portion 
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from the piston center with a radius equal 
to the radius of the piston body plus the 
extreme outer throw of the piston blades, 

s 

O 
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and this concentric arc is of a length equal 
to, or greater, than the arcuate distance be 
tween any two successive blades of the pis 
ton. The opposite arcuate extremities of the 
concentric arc of the cylinder bore are indi 
cated on the drawings by the reference let 
ters Y and Z. This concentric arc Y-Z of 
the cylinder bore is located so as to be be 
tween the delivery end portions of the fluid 
supply cavities 45 of the cylinder end castings 
24, and the receiving end portions of the fluid 
discharge cavities 46 of said cylinder castings 
in proper alignment with the bridge walls 
B of the liners 39, or the bridge walls B of 
the cylinder castings 24 (if the liners are ab 
sent), which bridge walls form the side walls 
to the space or chamber between the piston 
body and the cylinderbore spanned by this 
concentric arc of the bore, and the arcuate 
length of these bridge walls B or B is of a 
length equal to or greater than the arcuate 
distance between successive blades of the pis 
ton. The said bridge walls B or B' co-oper 
ate with the piston body and blades to afford 
the needed seal in the travel of the piston 
through this concentric arc Y-Z of the cylin 
der bore. Because of its function, this said. 
chamber spanned by said concentric arc Y-Z 
of the cylinderbore may be called, for con 
venience of distinction, the concentric loaded 
chamber of the pump. 
The non-concentric portion of the cylinder 

bore extends from and joins the opposite ex 
tremities of the said concentric arc Y-Z; and 
no point of the said non-concentric part of the 
bore is at a greater distance from the center 
of the piston than the radius of the concen 
tric arc, and no point thereof is at a less dis 
tance from the piston center than the radius 
of the piston body; or, in other words, this 
non-concentric portion of the cylinder bore 
extends from the point Z to the point Y and 
passes through the point X of the cylinder 
bore, and the portion thereof extending from 
the point X to the point Y diverges outward 
from the piston body, and the portion thereof 
extending from "the point Z to the point X 
converges inward towards the piston body. 
The said place X may be said to divide the 
said non-concentric portion of the cylinder 
bore into two sections, one of which spans 
what may be called the non-concentric load ing chamber of the pump, extending from X 

CO 

to Y, and the other of which may be called the 
non-concentric unloading chamber of the 
pump extending from Z. tox. The end walls 
of these non-concentric loading and unload 
ing chambers are afforded by the perforated 
portions 47 and 48 of the end liners 39, when 
said liners are present, and by the portions 
of the cylinder castings 24 having therein the 
fluid intake and fluid discharge passages 45 

1787,942 

and 46, if said liners 39 are absent, and hence 
it follows that the said loading chamber is 
always in lateral communication with the 
fluid supply passages and that the said un 
loading chamber is always in lateral com 
munication with the fluid discharge passages 
of the pump. The said so-called loaded 
chamber spanned by the concentric arc Y-Z 
of the cylinder bore communicates with the 
said loading and unloading chambers only 
under the control of the piston blades; and, 
in view of the number and disposition of said 
piston blades and the arcuate length of said 
concentric portion of said cylinderbore, above 
noted, one or more of the piston blades will 
always operate to effect a seal between the re 
ceiving and discharge sides of the said loaded 
chamber Y-Z and will receive no motion 
relative to the piston body while traveling 
through the major part of said loaded cham 
ber and none whatever, at any part of said 
arc, unless it be at the single instant when 
the blades enter that arc and the blade seats 
36 begin to communicate with the equalizing 
ducts 50. 
In the foregoing, it has been assumed that 

the piston blades 37 will take their outermost 
position under the effect of cehtrifugal force 
arising from the rotation of the piston. 
After said pistonblades pass beyond the point 
Z of the concentric arc Y-Z, their outer ends 
will ride in contact with the non-concentric 
part of the cylinder bore, extending from Z. 
to X and which converges toward the periph 
ery of the piston body, and hence the blades 
will, under the piston travel, be cammed in 
ward thereby to their inward camming limit, 
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on reaching the point X of the cylinder bore. 
Then as the point X is passed by said blades, 
they will move outward and keep in contact 
with the non-concentric portion of the cylin 
der bore extending from X to Y, which di 
verges from the piston body, until they reach 
the concentric arc at the point Y, at which in 
stant the blades will have assumed or be 
forced to assume their outerinost position. 
In order to make sure that the centrifugal 

force will be sufficient to effect the outward 

05 

10 

movement of the pistonblades 37, the equaliz 
ing ducts 49 and 50 have been provided in 
the end liners 39 (and which might be on the 
end castings 24, if the liners 39 were absent). 
As hitherto stated, the equalizing ducts 49 
are in constant communication with the in 
take passages 45 of the cylinder and castings 
24 and the other equalizing ducts 50 are in 
constant communication with the discharge 
passages 46 in the cylinder end castings. 
During the travel of the piston blades 37, 
from the point X to the point Y, the inner 
ends of the blade seats 36, formed in the pis 
ton body 26, will travel by and communicate 
with these equalizing ducts 49 and 50 in suc 
cession. More specifically stated, while the 
piston is traveling from the point X to the 

15 
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point Y the inner ends of said blade seats 36 
will be in communication with the ducts 49, 
thereby rendering the intake fluid pressure 
available on the inner ends of said blades, 
and, as their outer ends communicate with 
the fluid intake passages 45 at this time, the 
pressures are equalized on all surfaces of these 
blades and the blades are balanced. Then 
under the continued travel of the piston, as 
soon as the inner ends of the blade seats pass 
the bridges D of the liners 39, they will begin 
to communicate with the equalizing ducts 50, 
thereby rendering discharge fluid pressure 
available on the inner ends of the blades, while 
the blades are passing through the loaded 
chamber or from Y to Z, which pressure will 
hold the blades in their outermost position, 
and, if any of the blades are not in their outer 
most position, when they enter this loading 
chamber, the said fluid pressure available 
from the discharge side of the pump through 
the duct 50, will immediately force the same 
into their outermost position. Then, under 
the continued travel of the piston, the inner 
ends of the blade seats 36 will keep in com 
munication with the duct 50 approximately 
until they reach the point X, and bridges C, 
of the liners 39; and, it follows that, as soon 
as said blades pass the point Z of the concen 
tric arc or from the loaded to the unloading 
chamber of the cylinder, the fluid pressures 
on all surfaces thereof will be equal, or in 
other words the said blades will be balanced 
and the camming surface of the non-concen 

5 tric part of the cylinder bore; in the unload 
ing chamber Z-X will only be called upon 
move the blades inward against centrifugal 

O'Ce. 

It has already been stated that the length 
of the concentric arc Y-Z of the cylinder 
bore and the bridge walls B and B must be 
equal to or greater than the arcuate distance 
between successive blades of the piston. The 
reason for this limitation is that, otherwise, 
it would not necessarily follow that at least 
one of the piston blades would be available 
in the loaded chamber to afford a seal between 
the loading and unloading chamber. There 
may be more than one of these blades so act 
ing in the loaded chamber, at the same time, 
but there must be at least one so available, 
or otherwise there would be a time when the 
loading and unloading chambers would di 
rectly communicate with each other, through 

In the main 
views, the concentric arc Y-Z is of such 
length that there will be, at times, more than 
one of the said piston blades acting as a seal 
in the loaded chamber Y-2; but, in the sight 
modification illustrated in Fig. 16, the con 
centric arc Y-Z of the cylinderbore is shown 
as of shorter length than in the other views. 
but nevertheless is of a length equal to the 
distance between the successive blades of the 
piston there illustrated; and, in that modifi 

cation there will always be one of said blades 
acting in said loaded chamber to afford the 
needed seal between the loading and the un 
loading chambers. Of course, the bridge 
walls B of the end castings 24 and the bridge 
walls B of the cylinder liners 39, will be of 
corresponding arcuate length equal to the con 
centric arc of the cylinder bore in this modi 
fication shown in Fig. 16. This modification 
has been illustrated simply to make clear the 
minimum length of said concentric arc por 
tion of any cylinder bore, that might be em 
ployed in a pump or motor having a piston 
with eight blades spaced apart from each 
other, as illustrated in the drawings. . 

in the foregoing description, the cylinder 
bore has been stated to be made up of a por 
tion, which is concentric to the center of the 
piston generated with a radius equal to the 
radius of the piston body plus the extreme 
throw of the piston blades, and a portion non 
concentric to the piston center with all sur 
faces thereof at no greater distance from the 
center of the piston than the radius of the 
concentric arc and no portion thereof at a 
less distance from the piston center than the 
radius of the piston body; and that state 
ment was correct, but was used simply to 
get the essentials of that part of said bore ex 
pressed in the most generalized form of state 
ment. Having regard, however, to the par 
ticular structure illustrated in the drawings, 
a simpler statement can be made. - 
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Assuming that the concentric are Y-Z 
of the cylinder bore has been determined in 
the manner heretofore described, then, if 
that concentric arc. be bisected by a straight 
line which, when extended, will pass through 
the center of the piston, and, being further 
extended will pass through the periphery of 
the piston's body, it will determine the point 
X of the bore and there will be three deter 
mined points available, to-wit, X, Y and 
2. through which a circle can be drawn; and, 
if a point be then selected on said arc-bisect 
ing line equi-distant from said three points 
X, Y and Z, it will be a point eccentric to 
the piston, center and the distance thereof 
from any of the points X, Y and Z may be 
used as a radius for generating a circle which 
will pass through said three points and af. 
ford an eccentric contour to the non-concen 
tric part of the cylinder bore. It will follow, 
of course, that the portions of the eccentric 
part of the cylinder bore extending from X 
to Y and from X to 2, respectively, will 
be equal to each other in arcuate length and 
that the spaces between the walls of the pis 

05 
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ton body the cylinder end walls and the cyl 
inder bore spanned by said eccentric arcs 
X-Y and X-Z will be of equal volume 
capacity and will diverge away from the pis 
ton body equally in opposite directions from 
the said point X. This simple plan was fol 
lowed in generating the non-concentric por 3. 
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tion of the cylinder bore of the pump illus 
trated. It will, however, be understood that 
the said non-concentric part of the cylinder 
bore does not need to be generated in that 
particular way, and this is the reason that 
the more generalized form of statement has 
been employed in the foregoing portions of 
the general description and will be em 
ployed in the claims or some thereof. 
So far as I know, I am the first to have 

provided in any rotary fluid pump or motor 
a loaded chamber concentric to the piston 
center of rotation, and I also believe that I 
am the first to have provided any means for 
rendering fluid pressure available to bal 
ance the piston blades or to hold the same 
in their outermost positions while traveling 
through said loaded chamber. The presence 
of these new features afford a pump of great 
efficiency and economy of operation. The pis 
ton blades, when traveling through the load 
ed chamber or under loads, receive, practical 
ly, no motion in respect to the piston body, 
and, at all other times, when they do receive 
any motion in respect to the piston body, they 
are balanced, and it follows that they are 
easy to move, and that the wear and tear on 
the piston blades, so far as that depends on 
the sliding motion in their seats, is reduced 
to a minimum. It is also obvious that less 
driving power is needed to rotate the piston 
than would be required, if the piston blades 
were not balanced. The presence of said con 
centric loaded chamber, with a concentric arc 
of proper length, in combination with the 
piston having blades of the proper number 
and properly spaced, relative to the length 
of this concentric arc, also enable a much 
more reliable seal to be procured between the 
loading and unloading chambers of the pump 
or motor. 

Having regard to the capacity of the pump, 
for any predetermined speed of the rotary 
piston, in a given unit of time, that depends 
upon the cubical interior capacity of the con 
centric loaded chamber, which, of course, is 
determined by the dimensions of the cooper 
ating parts of the cylinder and the piston. 
The desired capacity is taken as the starting 
or fixed factor in the designing of the pump. 
In the structure illustrated in Fig. 16 there 

is neither lap nor lead, in the relations of 
the loaded to the loading and unloading 
chambers, but in the structure shown in Figs. 
1 to 15, inclusive, lap and lead are present. 
Some further details as to the general struc 

ture 

It may first be noted that, in the structure 
illustrated in Figs. 1 to 16 inclusive, the pis 
ating parts of the cylinder and the piston. 
center but are approximately tangential to 
a circle generated from the pistons center 
with a radius equal to the distance between 
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center from which the non-concentric part of 
the cylinder bore is generated. The reason 
why the said seats 36 are so formed is that 
it is thought the centrifugal force will be 
more effective on the blades, for forcing them 
into their outermost position, than if the 
blades were set radial to the piston center. 
As another detail, it may be noted that the 

outer ends of the piston blades 37 are beveled 
to make their forward edges knifelike, which 
insures a more nearly fluid tight contact or 
seal between the said edges of the blades and 
the cylinder bore, and minimizes the area of 
the outer ends of the blades subject to dis 
charge fluid pressure so that it will be less 
than the fluid pressure on their inner ends 
available from the equalizing ducts 50, while 
traveling through the loaded chamber. 
As another detail, it may be noted that the 

cylinder end castings 24 are provided with 
waste ducts 54 leading from the space be 
tween the piston shaft 25 and the hubs 27 
of the cylinder end castings to the fluid in 
take passages 45 formed in said cylinder end 
castings, as best shown in Fig. 7, of the draw 
ings. The purpose of these waste ducts 54 
is to provide a means which will draw off 
any fluid which leaks through from the fluid 
passages of the pump into the space around 
the shaft between the liners and the cylinder 
end castings adjacent to the stuffing boxes 
28. It is obvious that, due to the presence 
of these ducts 54, any fluid which accummu 
lates at the said place will drain off into the 
fluid supply passages 45 of the cylinder cast 
ling. - 

As another detail, it may be noted that 
the lower arms 29 of the cylinder end castings 
24 are made concave on their upper faces and 
are so positioned that these concave faces di 
rectly underlie the stuffing boxes 28 through 
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which the piston shaft 25 passes, thus being 
in a position to catch any fluid which may 
leak through said stuffing boxes and direct 
the same to off-leading pockets 55 formed in 
the base portions of the cylinder end cast 
ings 24, as best shown in Fig. 4. 

Modification 
Referring now to the modification illus 

trated in Figs. 17 to 19 inclusive, the nu 
meral 56 represents the cylinder casting and 
this is provided with intake coupling nipple 
57 and discharge coupling nipple 58. The 
numerals 59 represent the cylinder end cast 
ings. The numeral 60 represents the cylinder 
liner and the numerals 61 represent the end 
liners. The said parts 56 and 61 inclusive, 
when assembled, are bolted fast together as 
shown in Figs. 17 and 18. The numeral 62 
represents the piston shaft and the numeral 
63 the piston body. The piston body is pro 
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vided with radial seats 64 for the pistonblades 
65. The outer contacting ends of these pis 

05 the piston center and the offset or eccentric ton blades are rounded instead of being bev 30 - 
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cylinder in the main views, and the 
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eled as in the main structures shown in the 
other views. The cylinder casting 56 is so 
constructed as to afford fluid supply pas 
Sages 66 in communication with the intake 
coupling nipple 57, and so as to afford fluid 
discharge passages 67 in communication with 
the outlet or discharge nipple 58, as best 
shown in Fig. 17. For this purpose the cylin 
der casting 56 is enlarged outward, at the 
proper places to afford these fluid passages 
66 and 67. The cylinder liner 60 is pro 
vided, on its exterior or periphery, with two 
corresponding sets of fluid passages afforded 
by pairs of slots in the periphery of said 
liner, the supply members of which are 
marked with the numeral 68 and the 
discharge members of which are marked 
with the numeral 69. The said sup 
ply slots 68 are in constant communication 
with the supply passages 66 of the cylinder 
casting, and the discharge slots 69 are in 
constant communication with the discharge 
passage 67 of the cylinder casting; and these 
slots 68 and 69 are located so as to be in 
registering alinement with said passages 66 
and 67 of said cylinder casting, asbest shown 
in Fig. 17. The said pair of slots 68 are 
convergent from about the point X to the 
point Y of the cylinder bore, and the pair of 
slots 69 are so formed as to be convergent 
from the point X to the point Z of the cylin 
der bore. This special arrangement of said 
slots 68 and 69 is made so as to secure more 
uniform wear on the outer ends of the piston 
blades 65, for one thing, and, for another to 
Secure a better distribution of the fluid pass ing therethrough. 
The cylinder bore of this modification is 

formed in the same way as the bore of the 
piston 

body is related to the cylinder bore in the 
Sane way. The cylinder liners 61 are pro 
vided with equalizing ducts 70 and 71, which 
correspond in function to the equalizing ducts 
49 and 50 of the cylinder liners 39 of the 
Structure shown in the main views. The 
ducts 70 are in constant communication, 
the slots 68 of the cylinder liner, with the 
fluid Supply passage 66 of the cylinder cast 
ing; and the ducts 71 are in constant com 
munication, through the slots 69 of said liner, 
with the discharge passage 67 of the cylin. 
der casting. The said ducts 70 and '71 have 
the same relation to the seats 64 of the piston 
blades 65 as do the ducts 49 and 50 of the cyl 
inder liner 39 to the blade seats of the piston 
shown in the main views. These parts all 
co-operate in the same way as set forth in 
respect to the structure of the main views. 
The chief difference is that, this modified 
structure affords a radial intake and dis 
charge of the fluid instead of a lateral intake 
and discharge, as provided in the structure 
of the main views. The piston blade seats 
also differ slightly from the blade seats shown 

in the main structure, in that they are dis 
posed radial to the piston center of rotation. 
In this modification the cylinder end cast 

ings 59 are provided with waste ducts 72 
leading from the inner sides of the shaft 
stuffing boxes 73 to the fluid supply passages 
66 of the cylinder casting. These waste 
ducts 72 are subject to regulating hand valves 
74 applied as shown in Figs. 17, 18 and 20 
of the drawings. These regulating valves 74 
are applied to said ducts 72 between the re 
ceiving and discharge ends of said ducts, and 
by the use thereof the said ducts may be en 
tirely closed or opened to their largest extent. 
If these ducts are open, they will be subject 
to the pumping action of the piston blades 
available from the supply passage 66, and, 
hence, any fluid which seeps through to the 
stuffing boxes 73 will be drawn into the re 
ceiving or loading chamber of the pump. 
Hence, it is possible to prevent the accumu 
lation of undesired seepage pressure, at the 
stuffing boxes 73, or..to regulate the same to 
any desired pressure. 
Having regard to the equalizing ducts 49 

and 50 on the end liners 39, and 70 and 71 on. 
the end liners 61, it should be noted that the 
respective members of the co-operating pairs 
of these ducts should have a volumetric con 
tent or capacity equal to that of the space in 
any of the piston blade seats 36, inward of the . 
blades, at the time when the blades are in 
their outermost position. 

Having regard to said cylinder liners 39, it 
should be noted that inasmuch as the fluid can 
only get into and out of the cylinder through 
the perforations 4 and 48 of these liners, and 
into and out of the equalizing ducts 49 and 
50, through the perforations 51 and 52 of 
these liners, it follows that the said perfo 
rated liners operate as strainers for the fluid 
and thereby exclude from the cylinder injuri 
ous materials, such as pieces of metal or 
stones, which might otherwise break the 
pump or motor. 
Having regard to the sediment trapping 

grooves 53 of the piston body, formed by 
rabbeting the Outer edges of the blade seats 
86, as hitherto stated, it is obvious that, under 
the travel of the piston, these grooves will 
catch or trap any sand, grit or other sediment, 
which may get into the cylinder and carry 
the same forward past the point X of the cyi 
inder bore and ultimately to the discharge 
side of the pump or motor. . . w 

In the stated description of the operation 
of the illustrated structures so far given, they 
have been treated as pumps; but, it is obvious 
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that said illustrated structures are all capable 
of use as motors. They could be used as mo 
tors with the piston furning in the same direc 
tion as it turns when used as a pump, but the 
structures will be more efficient as motors, if 
the intake and discharge sides for the fluid 
should be reversed. In other words, if these 
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illustrated structures should be used for a mo 
tor the intake for the fluid should be where 
the discharge appears for the pump and the 
discharge where the intake appears for the 
pump. Of course, when any of these struc 
tures illustrated are used as a fluid motor, 
then the coupling end of the piston shaft 25 
would be properly coupled to the mechanism 
intended to be driven by the motor. 

Having regard to the structure illustrated 
in the main views Figs. 1 to 16 inclusive, 
attention has already been called to the fact 
that the cylinder end castings 24 are recip 
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rocally alike, or rights and lefts. This same 
remark applies with equal force to the cylin 
der end liners 39, which carry the equalizing 
ducts 49 and 50. It follows that, if the two 
cylinder end liners 39 should be inter 
changed, or shifted to opposite ends of the 
cylinder, then, the direction of rotation of the 
piston could be reversed, when using the 
structure as a pump, so that the intake and 
discharge sides would be reversed; or, in 
other words, the intake would be where the 
discharge nipple 23 is located, and the dis 
charge would be where the intake nipple 22 is 
located. It further follows that, if said cyl 
inder liners 39 were shifted to opposite ends 
of the cylinder, the structure would be adapt 
ed to be used as a motor, without any change 
in the direction of the piston's travel em 
ployed when used as a pump. If the cylinder 
liners 39 were dispensed with and the end 
castings 24 provided with equalizing ducts 49 
and 50, then the end castings could be shifted 
to the opposite ends of the cylinder, and the 
same remarks would apply as last above made 
in respect to the effect of shifting said end 
liners 39. - 

The same remarks apply, in substance, to 
the pair of end liners 61 employed in the 
modification shown in Figs. 17 to 19, and to 
the cylinder end castings 59 there illustrated. 
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In the structures here illustrated, the cyl 
inders are stationary and the pistons rotated; 
but it will be understood, of course, that the pistons might be stationary and the cylinders 
made to rotate. . 

It will also be understood that many other 
minor changes might be made within the 
Scope of my invention herein disclosed and 
pointed out in the claims. 

Because of the new features embodied in 
my improved pump or motor, it is highly effi 
cient. If used as a pump, it will require less 
power to drive it than other pumps of equal 
capacity, and, if used as a motor, it will de 
liver more power from a given head of fluid 
than other motors. 

It is also obvious that its parts are all 
extremely simple, and hence the pump or mo 
tor is cheap to make. It is also cheap to main 
tain in working condition, due to the fact that 
all the parts subject to wear and tear or to 
corrosion can be so easily made and replaced; 
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and, the 
durable. 
What I claim is: 
1. In a rotary fluid pump or motor, the 

combination with a cylinder having fluid 
Supply and discharge passages, of a piston 
having blades movable outwardly beyond its 
body, one of which two elements is stationary 
and the other rotative, and which two ele 
ments afford, between their walls, a loaded 
chamber concentric to the piston center which 
loaded chamber communicates with said fluid Supply and discharge passages of the cylinder 
only under the control of the pistonblades, 
and which concentric loaded chamber has a 
radial depth, outward of the piston's body, 
equal to the extreme outward throw of the 
piston blades and has an arcuate length equal 
to or greater than the arcuate distance be 
tween successive piston blades, whereby there 
will always be at least one of said blades op 
erating in said loaded chamber to effect a 
Seal between said fluid supply and discharge 
passages and while so operating, or under 
load, will receive no motion relative to the 
piston body, and which said cylinder has a 
continuous bore wall affording a continuous 
unbroken surface with which the outer ends 
of the piston blades contact full length 
throughout the entire revolution of the rotat 
ing part of the pump or motor. 

2. In a rotary fluid pump or motor, the 
combination with a cylinder having fluid 
supply and discharge passages, of a piston 
having blades movable outward beyond its 
periphery, one of which two elements is sta 
tionary and the other is rotative, and which 
two elements afford, between their walls, a loading chamber constantly in communica 
tion with said fluid supply passages of the 
cylinder, an unloading chamber constantly in 
communication with said fluid discharge pas 
sages of the cylinder, both of which said 
chambers are non-concentric to the piston 
center and a loaded chamber located between 
Said loading and unloading chambers and 
communicating there with only under the con 

pump or motor, is therefore very 

trol of the piston blades, which loaded cham 
ber is concentric to the piston's center and has 
a radial depth, outward of the piston's body, 
equal to the extreme outward throw of the 
piston blades and an arcuate length equal to 
or greater than the arcuate distance between 
Successive piston blades whereby there will al 
Ways be at least one of said blades operating 
in said loaded chamber to seal the same from 
the loading and unloading chambers and 
while so operating, or under load, will re 
ceive no motion relative to the piston body, 
and which said cylinder has a continuous bore 
Wall affording a continuous unbroken surface 
with which the outer ends of the pistonblades 
contact full length throughout the entire 
revolution of the rotating part of the pump 
or motor. 
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8. In a rotary, fluid pump or motor, the 
combination with a cylinder having fluid 
supply and discharge passages, of a piston 
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rotating part of the pump or motor. 

40. 

having blades movable outward beyond its 
periphery, one of which two elements is sta 
tionary and the other is rotative, and which 
two elements afford, between their walls, a 
loading chamber constantly in communica 
tion with said fluid supply passages of the 
cylinder and an unloading chamber con 
stantly in communication with said fluid dis 
charge passages of the cylinder, both of said 
chambers being eccentric to the piston's cen 
ter, and a loaded chamber located between 
said loading and unloading chambers and 
communicating therewith only under the con 
trol of the piston blades, which loaded cham 
ber is concentric to the piston center and has 
a radial depth outward of the pite body 
equal to the extreme throw of the piston's 
blades and an arcuate length equal to or 
greater than the arcuate distance between 
successive piston blades, and which said cyl 
inder has a continuous bore wall affording a 
continuous unbroken surface with which the 
outer ends of the piston blades contact full 
length throughout the entire revolution of the 

4. In a rotary fluid pump or motor, the 
combination with a cylinder having fluid sup 
ply and discharge passages, of a piston hay 
ing blades movable outward beyond its 
periphery, one of which two elements is sta. 
tionary and the other is rotative, and which 

5 two elements, afford between their walls, a loading chamber constantly in communica 
tion with said fluid supply passages of the 
cylinder and an unloading chamber constant 
ly in communication with said fluid discharge 
passages of the cylinder, both of which said 
chambers are eccentric to the piston's center 
and sealed from inter&ommunication by the 
piston, and a loaded chamber located between 

50. 

said eccentric loading and unloading cham 
bers, and communicating therewith only un 
der the control of the piston blades, which 
loaded chamber is concentric to the piston's 
center and has a radial depth, outward of the 
piston's"body, equal to the extreme outward 
throw of the piston blades and an arcuate 
length equai to or greater than the arcuate 
distance between successive piston blades 
substantially as described and for the pur 
poses set forth, and which said cylinder has a 
continuous bore wall affording a continuous 
unbroken surface with which the outer ends 
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of the piston blades contact full length 
throughout the entire revolution of the rotat 
ing part of the pump or motor. 

5. In a rotary fluid pump or motor, the 
combination with a cylinder having fluid sup 
piy and discharge passages, of a piston. 
having blades movable outwardly beyond its 
body, one of which two elements is station 
ary and the other rotative, and which two 

movement outward beyond said body's 

2 faces a 

9 
elements afford, between their walls, a loaded 
chamber concentric to the piston center which 
loaded chamber communicates with said fluid 
supply and discharge passages of the cylin 
der only under the control of the piston 
blades, and which concentric loaded chamber 
has a radial depth, outward of the piston's 
body, equal to the extreme outward throw 
of the piston blades and has arcuate length 
equal to or greater than the arcuate distance 
between successive piston blades, whereby 
there will always be at least one of said blades 
operating in said loaded chamber to effect 
a seal between said fluid supply and discharge 
passages and, while so operating or under 
load, will receive no motion relative to the 
piston body and means for equalizing the 
fluid pressure on all surfaces of said piston 
bles while moving relative to the piston 
Ody. 
6. In a fluid pressure pump or motor, the 

combination with a cylinder having fluid 
Supply and discharge passages, loading and 
unloading chambers and a loaded chamber 
concentric with the rotor of a piston having 
blades seated in its body with freedom for 

pe 
riphery, and which cylinder has fluid ducts 
with which the inner ends of the pistonblade 
seats communicate, in certain portions of the 
piston's travel, for rendering fluid pressure 
available to balance said blades when travel 
ing through the loading and unloading cham 
bers of the pump or motor and to hold the 
blades in their outermost position, when 
traveling through the concentric loaded 
chamber of the pump or motor. 

7. In a rotary fluid pump or motor, the 
combination with a piston, of a cylinder 
having end castings provided, on their inner 
profile faces, with fluid supply and discharge 
passages and end liners with perforations 
through which the fluid must pass in enter 
ing or leaving said cylinder, whereby said 
perforated liners will act as screens to ex 
clude foreign materials which might other 
wise break or injure the pump. 

8. In a rotary pump or motor, the combi 
nation with a piston, of a cylinder having 
end castings provided with fluid supply and 
discharge passages on their inner profile 

hich end castings are reciprocally 
alike or their said inner profile faces, where 
by they can be shifted or interchangeably 
used at opposite ends of said cylinder, for 
permitting the rotary part of the motor to 
turn in opposite directions without change 
in the supply inlet or the discharge outlet of 
the cylinder. / . r 

9. In a rotary fluid pump or motor, the 
combination with a piston, of a cylinder 
having end castings provided, on their inner 
profile faces, with fluid supply and discharge 
passages and having endliners provided with 
right and left perforations and right and left 
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fluid pressure equalizing ducts on their inner outermost position while moving through 
profile faces and which end liners are re- said concentric loaded chamber of the pump 
ciprocally alike on their said inner profile or motor, substantially as described. 
faces, whereby they can be interchanged and In testimony whereof I affix my signature. 

is used at opposite ends of the cylinder, for per- THEODORE J. PAGEL. 
mitting the rotary part of the motor to turn 
in opposite directions without change in the 
fluid supply inlet or the fluid discharge out 
let of the cylinder. 

10 10. In a rotary fluid pump or motor, the 6 
combination with a cylinder and piston of 
waste ducts leading from the annular spaces 
around the piston shaft, adjacent to its stuf 
fing boxes, to the fluid supply passages of 

15 the cylinder whereby that annular space will E. 
be subject to the pumping action and seepage 
pressure cannot accumulate at those points. 

11. In a rotary fluid pump or motor, the 
combination with a piston having blades, 

20 movable outwardly beyond its body, of a S5 
cylinder having a continuous bore wall 
affording a continuous unbroken surface with 
which the outer ends of the piston blades 
contactfull length throughout an entire revo 

25 lution of the rotating part of the pump or 
motor, and which cylinder is provided with 
lateral fluid supply and discharge passages 
in both of its end walls which only communi 
cate with the interior of the cylinder through 

30 the end walls of the same, under the control SS 
of said blades. 

12. In a rotary fluid pump or motor, the 
combination with a cylinder having fluid 
Supply and discharge passages, of a piston 
having blades movable outwardly beyond its 
body, one of which of said two elements is 
stationary and the other rotative and which 
two elements afford, between their walls, a 
loaded chamber concentric to the piston 

40 center, which loaded chamber communicates. 6 with said fluid supply and discharge passages 
of the cylinder only under the control of the 
piston blades, and means for rendering dis 
charge fluid pressure available on said blades 
to hold the same in their outermost position O 
while moving through said concentric loaded 
chamber of the pump or motor. 

13. In a rotarysfluid pump or motor, the 
combination with a cylinder having fluid 
supply and discharge passages, of a piston 
having blades movable outwardly beyond its 
body, one of which said two elements is sta 
tionary and the other rotative and which two 

55 elements afford, between their walls, a loaded 20 
chamber concentric to the piston center, 
which loaded chamber communicates with 
said fluid supply and discharge passages of 
the cylinder only under the control of the 

60 pistonblades, and means for rendering equal 25 
fluid pressure available on all surfaces of said 
blades to balance the same while receiving 
any movement relative to the piston body. 
and means for rendering discharge fluid pres 
Sure available to hold said blades in their f 

5 15 
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