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My invention relates to rotary pumps and more 
particularly to rotary pumps of non-centrifugal 
type. 
The objects of my invention are to provide a, 

device of this class which will produce more line 
pressure for a given amount of operating power 
than any pump now known; which will pump a 
greater volume of fluid for a given size of pump 
and a given amount of operating power than any 
pump known; which will be more positive in action 
and will produce a greater per cent of operating 
efficiency than any pump now known; which will 
be simple in construction, having few moving parts 
to become worn; the worn parts of which may be 
easily and quickly replaced at a comparatively 
Small expense; which will be strong and durable; 
which Will require no priming when a liquid is 
being conveyed; which will pump either liquids 
Or fluids such as air, gas and the like, and which 
will Operate with less vibration than any pump 
of equal capacity now used. 
The invention is illustrated in the accompany. 

ing drawings and Will be hereinafter fully de 
scribed, the novel features being particularly de 
fined in the appended claims. 

in the drawings, figure is an elevation of the 
pump with one end emoved, showing the rotor 
and impeller blades therein, 

Fig.2 is a transverse vertical section, 
Fig. 3 is a, longitudiina Section. On the like 3-3 

of Fig. 2, the line 2-2 indicating the plane of 
the section shown in Fig. 2, 

Fig. 4 is a perspective view of the rotor, 
Fig. 5 is a diametrical section of the rotor, the 

impeller olades being Ornited, 
Fig. 6 is a view of the inner side of one side We 

of the.housing, 
Fig. is a perspective view of one of the cotto: 

sections, Fig. 8 is a plan view of One of the age e 
blades, Fig. 9 is an eige Viei of the Seae, 

Fig. 10 is an enlarged section or the line (-32 
of Fig. 8, 

Fig. 1 is an enlarged section on the line 22-23. 
of Fig. 9, 

Figs. 12 and i3 are diagra, natic views of ae 
bore in the housing 32nd the guide caE, showing 
their development and "eatio. 
The casing or housing of the ping consists of 

a circumferential waii. 3 and end walls 2 and 3 
Which are rigidly secured to opposite edges of the 
wall 1 by bolts inserted through gnarginal portions 
of the end walls in an obvious manner. Prefera 
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55 ably integral with the wall i, a supporting base 4 

is provided and said wall is also provided with 
an intake opening or port 5 and an outlet or disa 
charge port 6 which are preferably diametrically 
opposite. The intake port communicates with the 
bore of the housing, and webs are formed in the 60 
housing across the inlet passage to prevent the 
entry of any large foreign object which might 
prove destructive to the interior mechanism of 
the pump. Said webs form a smooth continua 
tion of the interior surface of the housing so that 65 
the impeller blades may pass the port Smoothly. 
The outlet port communicates with the bore of the 
housing through a plurality of slots 8 in the cir 
cumferential wall, ribs 9 between said slots con 
forming smoothly to the curve of the bore of the 70 
housing. Exteriorly of said ribs. 9 is formed a 
cavity 10 terminating in an abrupt shoulder 11 ad 
jacent the top of the housing. 
Around the intake port, the circumferential 

wall of the housing is provided with an out- 5 
wardly projecting neck 12 to which is bolted a 
short pipe section 13 having clean-Out Openings 
4. normally closed by plugs 15. Between the 
outer end of the neck 12 and the inner end of 
the pipe 13 a removable screen 16 is clamped, as 80 
shown, 

Referring particularly to Figs, 2 and 3, the 
cross-sectional contour of the bore of the housing 
Will be inade known. 

The numeral 16 indicates a curve representing 85 
a true circular bore cut about the point as 
its axis. The numera 8 represents a point or 
a radial line 19 at a given or desired distance 
from said axis 17. This distance is represented 
as 3. The Outer curve 20 represents the finished 90 
Oce which is developed as follows:- 
A desired number of radial lines 2 are draw: 

through said axis 17, and a similar number of 
lines 22 are drawn through said point 18, each 
parallel to its next adjacent radial line 21. At 95 
the points at which said radial lines 2 intersect. 
the curve 16, tangents 23 are dra WE to intersect. 
its adjacent parallel line 22. The points 24, des 
termined by the intersection of said lines 22 and 
said tangents 23, are the points by which said CC 
ine 20 is developed, and all lines draw through 
he point 18 between any two points 24 will be 
equal in length. Comparison of the curves 36 
and 20 will show that they coincide at top aid 
bottom and the bore is slightly oblate in COSS- 05 
Section. . 
The end walls 2 and 3 are each provided with 

a central projection or nose 25 having an inner 
recess 26 to receive an anti-friction bearing 27. 
Shafts 28 are journaled in the bearings 27 and 10 

  



2 
project outwardly past the end walls to be driven 
by any convenient motor, stuffing boxes 29 being 
provided to prevent leakage of lubricant. On the 
inner end of each shaft 28 is a concentric disk . 

5 or head 30 which is formed With an outstanding 
annular shoulder or hub 31 and with an inner 
end heavy circular disk like shoulder 32. The 
hub 31 bears against the inner surface of the 
adjacent bearing 27, and the members 30, 31 
and 32 are preferably integral with the shaft. 
In the head 30 are four equidistant radial slots 
33 which constitute guides for the impeller 
blades, as will presently appear. On the inner 
faces of the end walls, around the recess 26, is 
an inwardly extending annular projection or rim 
34 which bears against the outer face of the 
disk or head 30, and pressed firmly around the 
periphery of said annular projection 34 is a race 
sleeve or track 35 preferably made of Some ex 
tremely hard metal and having its periphery 
slightly oblate to correspond with the croSS 
Sectional outline of the bore of the housing, the 
distance between the track, and the wall of the 
bore being the same at all points. 
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their axes of rotation correspond to the point 18 
in Fig. 12. 
The periphery of each head or disk 30 is pro 

vided with an annular rabbet or recess 36 which 
receives a sealing ring 37 which may rotate with 
the respective head and prevents leakage between 
the head and the adjacent end Wall, a cooperat 
ing ring 38 being seated in the circumferential 
wall so that the joint between the walls is ef 
fectually covered. A slight clearance is provided 
between the peripheries of the heads 30 and the 
rings 38 to avoid frictional resistance. The rotor 
includes approximately quadrantal Sections 39 
bolted flatly and rigidly to the inner faces of 
the heads 30 and engaged around the inner disks 
32. One edge of each section 39 is provided with 
corrugations 40, and in the other edge is formed 
a rectangular transverse groove 41. Said Sec 
tions, when attached to the heads 30, rigidly hold 
the heads together and form between their op 
posed sides radial guide grooves which interSect 
at a central point and in which the impeller 
blades are fitted and operate. 
Each impeller has two flat substantially rec 

tangular end portions 42 which are of a length 
slightly less than the distance between the inner 
faces of the heads 30, and are integrally con 
nected by a flat bar or shank 43 which is con 
siderably narrower than the length of the end 
portions 42 and is offset from the medial longi 
tudinal line of the impeller. The length of the 
Shank 43 with the combined Widths of the ends 
42 make the over-all length of the impeller slight 
ly less than the length of one of said lines 22 in 
Fig. 12. In other words, when the impeller is in 
an operative position, it will extend directly 
across the axis corresponding to the point 18, but 
its length will be insufficient to permit both its 
ends, to simultaneously contact the Wall of the 
bore of the housing. It is preferable that the 
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clearance between the ends of the impellers and 
the Wall of said bore shall be approximately one 
sixty-fourth of an inch. Each end of the im 
peller is provided with a transverse groove or re 
cess 44 and with perforations 45, and a transverse 
Sealing plate 46 is seated in each recess and is held 
in slidable engagement with the impeller by bolts 
'47 inserted-through said perforations and slots 
48 in the Sealing plate, so that the plates are per 
mitted a slight transverse movement and when 

70 

Said shafts 28 are in axial alinement, and 

1974,112 
they are at the outer end of their throw their 
outer edges simultaneously contact with the wall 
of the housing. 

Extending from the opposite edges of each of 
the end portions 42 are spindles 49, the distance 
between the opposite ends of each pair of spin 
diles being substantially equal to the distance be 
tween the inner faces of the end walls 2 and 3 at 
the point adjacent the tracks 35. Each of said. 
spindles 49 is provided with an annular shoe 50 
preferably made of some extremely hard metal, 
and keyed to the spindle. It may be found desir 
able, however, to substitute rollers for the shoes 
50, and to eliminate the keys. 
When the impellers are disposed in the guide 

grooves between the rotor sections, they will be 
positioned inversely with relation to each other, 
so that the shank 43 of one impeller will extend 
transversely across the shank of the other in 
peller. The spindles 49 pass through the slots 
33 in the heads 30 of the rotor, and the shoes 50 
slidably rest on the tracks 35 so that, upon rota 
tion of the shafts 28, and the consequent rota 
tion of the rotor and said heads 30, said tracks 
will cause the impellers to move in the direction 
of their own length so as to always bring said 
plates 46 into contact with the wall of the bore 
of the housing. It may be understood that, if 
desired, the plates 46 may be eliminated and the 
impeller blades constructed to a length causing 
both ends of each to simultaneously contact the 
wall of the bore. It may also be seen that the 
tracks 35 may be omitted when sufficiently Small 
pumps are being built. This could be done be 
cause of the fact that in small pumps the friction 
between the wall of the bore and the ends of the 
impellers will not be so great as to require Said 
tracks. 
In order to lessen the friction between the sides 

of the impellers and the adjacent faces of the 
sections of the rotor, rollers 51 may be fitted in 
the grooves 41 of said sections. The corrugated 
portions 40 of the rotor sections constitute means 
for permitting the free escape of any liquid which 
may enter between said sections and the impellers, 
and prevent the pressure of such liquid from 
tending to retard the longitudinal movement of 
the impellers. They also act as a means for re 
tarding movement of any such liquid longitudi 
nally of said impellers. 
A plurality of lubricating valves 52 are fitted 

in the end walls for supplying a lubricant to the 
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bearings 27 and to the tracks 35. 
In the sides of the circumferential wall 1, there 

are arcuate grooves or recesses 53 which open 
into the bore of the housing, and in the top of 
said wall is fitted a suspending ring 54 to facili 
tate handling of the cylinder while boring and 
finishing the Same. 
The device is assembled substantially as fol- 135 

lows:- 
The impellers will be assembled complete as 

illustrated in Figs. 8 and 9; the rotor Sections will 
be bolted rigidly to the face of one head 30; one 
impeller will be inserted in the slot between the 140 
rotor sections with its spindles extending Out 
wardly from said head; the other impeller will 

130 

then be placed across the first impeller in the 
intersecting slot formed between said sections, 
and with its spindles extending through the radial 145 
slots in said head; shoes 50 will be keyed to the 
projecting spindles of the impellers; One of Said 
sealing rings, 37 will be placed in the annular 
recess 36; and the device thus far assembled 
will be inserted into the bore of the housing, 150 
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Said head 30 engaging at its edge portions the 
adjacent end of the circumferential wall. An 
anti-friction bearing will next be placed around 
the shaft and pressed into engagement with the 
adjacent hub 31. The end wall which has re 
viously received a track 35 will then be placed 
over said shaft and pressed into engagement with 
the adjacent end of the circumferential wall and 
the securing bolts will be tightened down. She 
packing gland will then be placed around the 
shaft and bolted in place. At this point it may 
be notad that one end of the device is coin 
pietely asserabled. 
The other end is assembled substantially as 

follows:- 
The rollers 51 will be inserted into the grooves, inner wall of the rotor chainber, the housing 42; one of the Sealing rings will be placed in the 

annular groove 36 is the edge of the yet, free 
head 30; said head with its shaft will be placed 
against the open end of the circumferential wall 
and Wii be rigidly bolted to- the rotor sections, 
with the spindles of the impellers extending out 
Wardly through thesiots 33 in the head; the shoes 
50 will be keyed to the protruding ends of said 
spindles; the bearing will be placed over said 
shaft 28 and pressed against the presented hub 
3; the end Wall which has previously received 
its track 35 will then be placed over the shaft, 
and Will be rigidly holted to the adjacent end 
of the circumferential wall; and, finally, the 
packing and gland will be placed over the shaft 
and drawn tightly into place. 

in operation, power will be furnished to rotate 
the Shafts in the proper direction, indicated by the 
arrow in Fig. 3. The conveyed fluid will enter 
througia inlet 5, and will be exhausted through 
out.at S by the action of the impellers and by the 
action of the plates 46 upon the Wall of the ore. 
it ray e See that it will be ipOSSible for the 
impellers to carry any of the fuid past, the upper 

- Yadia center of the bore because, when they 
reac: the Soldier , their ends will be exactly 
ilush with the periphery of the rotor, and there 
Will be no rooia oetween the Vyal 9 and the a 
riphery of the rotor for the fiuid to pass. The 
in pele’s Wii exei, a Squeezing, pressure on tae 
fiuid as they approach the upper cerater of the 
cylinder, and tihis pressure will force the iiiid 
into the cavities it and against said shoulder , 
and after said cavities are once illed with the 
fluid, the fluid therein will remain practically 
dormant due to the pressure to which it is being 
subjected. his condition then will cause a 
fluid which subsequently enters to flow out, 
through outlet 8 without entering the upper por 
tions of Said cavities. 

It inay be seen that when the device is is 
operation, the rotor and impellers, and all other 
revolving parts of the device are at all times' in 
a static balance, and that consequently the de 
vice will operate with very little vibration, it 
Rinay further oe seen that, due to the fact that 
each inpeller is one solid unit and contacts dif 
ferent sides of the bore with its ends, the device 
is nuch in ore positive is action than any rotary 
puzmp now in use. The centrifugal force of the 
rotating impellers will cause said plates 46 to 
remain at the outer ends of their throw and 
in positive engagement, with the walls of the bore. 
Any fluid which may pass up between the pro 

jecting sides of the rotor and the sides of the 
circumferential wall at the ribbed portion 9 will 
enter the recesses 53 and thence escape so that 
it will not tend to travel around. With the role 
flange and impede the operation. 

3 
The ends of the impellers are at all times in con 

tact with the wall of the rotor chamber and 
travel Snoothly thereover. 

It is to be understood that an efficient power 
unit could be constructed along the principles . 
involved herein without departing 3rom the in 
vention or the scope of the claims. 

saving this described my invention, what is 
claimed and desired to be secured by Letters 
Fatent, is: i. A rotary pump embodying a housing having 
a rotoi cla2. Enber and having an inlet and an Out-. 
let coin Eaulnicating with said chamber, inner and 
outer laterally spaced vertical webs extending en 
tirely across the outlet and having their inner 
ends conforming to and forming a part of the 

being cut away at said outlet to form a cavity 
defining an abrupt vertical shoulder integral with 
the top of the housing and adjacent the vertical 
axis thereof, there being spaced relatively shal 
ow outwardly tapered grooves formed in the ex 
terior faces of the outer webs and having their 
large ends connunicating With Said chanoer and 
their Snail ends spaced from the annular Wall 
of the housing, a rotor having its axis of rotation 
offset to the chamber, a pair of Crossed impeller's 
revolubs with Said rotoi and Yaounted thereon. 
for nove: aei at longitudinally of tenselves, and 
means for causing said impellers to move longi 
dinally for simultaneously engaging both ends 

of each with the walls of said chamber at all 
tirnes diaring the rotation of said inpellers. 

2. A rotary pump elabodying a housing having 
a closed ended rotor chamber and an inlet and 
an Outlet, spaced frog each other circuifer 
eitially of the chamber and coastatinicating with 
Substantially opposite sides of said chamber, 
in her and outer laterally spaced vertical webs ex 
tending extirely across the Cutlet and having 
their isn't er ends consorming to aid for ning a 
part of tie inner Wall of the chanber, the hous 
ing being cut away to form a cavity at the center 
of the top thereof defining an abrupt vertical 
shoulder integrai with the housing and disposed 
adjacent, he vertical axis the:'eof, tapered Seg 
negatai grooves in the outer ifaces of the outer 
webs. and having their large ends communicating 
with the chainber 2nd their Sinal ends Spaced 
frog tag hoising, said chainer having its upper 
and lower diarietrical points concentric and its 
internediate points eccentric to the axis of Said 
cinaxibei, a rotor having its axis of rotation off 
set toward Oze of Said concentric points, and & 
pair of ingelers carried by and revoluble with 
said irotci, said i?ingelei's being 2 nounted for 
Govereit with relation to said rotor in a directe 
tion longitudinally of the inseives. 

3. A rotary pump enabodying a housing having 
an oblate rotor chamber and having an inlet port 
and as outlet port cominunicating with Said 
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chamber in spaced relation to each other circum- . 
ferentially of the annular wall of the chamber, 
necks extending outwardly from said housing 
about said ports, a pipe section secured to the 
outer end of the inlet neck, the annular Wali of 
the chairaber being formed With iaiterally spaced 
vertical ribs extending entirely across the inlet 
and outlet ports and through the necks to the 
outer ends thereof, the inner ends of said ribs ... 
being arcuate and conforming to and forming a 
part of the annular Wall of the chamber, a screen 
clamped about its margins between said pipe sec 
tion and the Outer end of the inlet neck and bear 
ing against the outer ends of the ribs in the inlet .50 



10 

5 

20 

25 

30 

85 

0 

45 

65 

60 

70 

5 

4. 
neck whereby to brace the screen against inward 
thrust, the annular wall being also cut away to 
form an internal cavity extending upwardly from 
the outlet and terminating in an abrupt vertical 
shoulder integral with the top of the housing ad 
jacent the vertical axis thereof, a rotor in said 
chamber having its axis offset towards one end 
of the minor diameter of the chamber, and a pair 
of crossed impellers revoluble with said rotor and 
mounted thereon for movement longitudinally of 
themselves to retain their ends in contact with 
the annular wall of the chamber during rotation 
of the rotor. 

4. A rotary pump comprising a housing having 
an annular wall defining an oblate rotor chamber 
having an inlet port and an outlet port spaced 
from each other circumferentially of the cham 
ber and disposed at opposite sides of the major 
diameter of the chamber, inlet and outlet necks 
extending outwardly from said housing about said 
ports, the annular wall being formed with trans 

1,974,112 
versely spaced circumferentially extending slots 
defining spaced webs extending entirely across 
the inlet and outlet and through the necks to the 
outer ends thereof, said webs having their inner 
ends arcuate and conforming to and forming a 
part of the wall of the rotor chamber, a pipe Sec 
tion secured at the outer end of the inlet neck, a 
screen clamped between said pipe section and 
the outer end of the inlet neck and bearing 
against the outer ends of the webs therein, a por 
tion of the annular wall of the housing between 
upper ends of the webs of the inlet and outlet 
ports being unbroken, a rotary shaft extending 
into said chamber through an end of said hous 
ing, a rotor in said chamber connected with the 
inner end of said shaft, and impellers slidably 
carried by said rotor and projecting from the 
periphery thereof with their ends contacting With 
the annular Wall of the chamber. 

OUIS W. JOHNSON. 
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