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This invention relates, in general, to pumps or 
motors, but more particularly to the type of 
pumps generally known as radial piston pumps, 
and one of the objects of the invention is to in 
prove and simplify the Construction of the pung, 
Whereby the size and weight, as well as the nun 
ber of rotating parts, will be reduced to a rainie 
Inun, while, at the same time, the pump will 
operate at a high speed. 
A further object is to provide an improved pump 

of this character, which will rotate or operate in 
either direction, and in which the suction and discharge passages will be of substantially iae 
S3rle area or size, to permit of such operations, 
Without the necessity of altering any of the in 
ternai parts of the pump to render it operabie in 
the desired direction. 
A further object is to provide an is proved coin 

struction of pump of this character, in which the 
number of bearings will be reduced to a migi 
Riaum, Sendering it less difficult to finai taign he 
Operating parts in a linement. 
A further object is to provide a guy gag of his 

character, in which the pistons will be gerates: 
by an eccentric, and in which the waive tack, coin 
trols the Suction 2nd discharge of the pistoias, at 
the various operating stages, will be forced inte 
gia. With, and constitute a part of, the operaticag 
shaft. I 

To the attainment of these ends and the sc 
coEnplishment of other new and useful results as 
will appear, the invention consists in the featues 
of Snovelty in substantially the construction, corn 
bination and arrangement of the several parts, 
hereira after more fully described and claimed, and 
short in the accompanying drawings illustrating 
this invention, in which 

Fig. 1 is a longitudinal sectional view of a pung 
of this character, constructed in accordance with 
the grinciples of this invention. 

Fig. 2 is a left-hand end elevation of Fig. i. 
Fig. 3 is a detail sectional view taken og line 

3-3, Fig. . 

s 

opening 62 therethrough. The ERGaera G3 design 
Eastess, head provided with a recticed positio2. St. 
to form a shoulder 65, and this reduced portion 4 
iflis the opening 62 in the flagge , and the 
shoulder 83 2.u.3 he goater face of the a2 ge. 
This head is secured in position isi any suitable 
Inannes, suck Ss toy Zinears of fastening bois 
The other end of cine housing 8 () is cicSed 
head. At that, is inserted into the end of the nois 
ing an is provided. With , circul Enferential shot:- 
de G8. A colia: G9 is threaded into the no sigg, 
as at 26, and engages the sinou ider 3 to refroii 
ably hold: the head G2 in position. Suitable ope 
ings 2 sire provided in the collar to faciliate 

4) 

Fig. 4 is a detail sectional view taken on line 
6-3, Fig. i., and showing the parts 90° rom the 
position shown in Figs, and 5. 

Fig. 5 is a detail sectional view 
3-5, Fig. . . . 

Fig. 6 is a detail sectional view taken on line 
6-6, Fig. 1, and showing the parts 90° from the 
position shown in Figs. 1 and 5. 
The pump consists, essentially, of a casing or 

housing O which may be of any desired size and 
configuration, and which is provided, at one end, 
with an inwardly projecting flange having an 

take on ine 

45 

the adjustine, at of tie same. The inner face of 
the head is reduced to form a lateral projection. 
22 that, is of 32 extern 3 diarieties considerably 
less than the islaternal dial meter of the housing 6, 
a.a. aegioecio. 22 is of 3 exagta o terminate 
considerably short of the other end of the 
Oasis.g. 
Within this projection 22 here are formed two 

g2SS3ges 23-30, which are of sistantially the 
S&E 3 &235, the passage 23 caling provided with 23. 
og2(airag 23, co-operatigag Witt, Wiicia is 3, Kippie 
or couplizig 23 held in position in any suitabie 
A322.83, Sici as y Rise&as of 3 coilar 22. A sini 
28S rippe 23, agic Rositioja toy grears of 2, Colia: 
33, co: Eunicates witka &E opening 38 of the 
passage 23. iiie passage 23 is provided with 2. 
Asters. Opening 38 leading inrough the extension 
22, &c. & Siria opening or passage 38 also leads 
froEntiae Q&ss&ge 36. These passages 23-24, 30:- 
site & iraet, 3rd E, disch 3,3'ge Outset foS is 
filid to be haghded by the gang, and as the pirap 
is adapted to operate is of directions, either of 
the 2SSage3. Will c(Estitute &R ine, or 8 outlet, 
&CCOE'dig to the direction of rotation of the 
g5 5. 
irojecting tarogi he head 3 is a shaft, 32 

provided with a coupling Ener aber 33 on the end 
thereof, through the Inedium of which it may be 
3rotated, SEA & Saitable sea 3é is provided in the 
he&d, for the shaft. The in ner end of the shaft 
is gyreferally enlarged, as at 35, and is recessed to 
form 3, ca&Eace, into which the end of the pro 
jection 22 on the head. A extends, and about 
which projection the wall of the chamber or re 
cess in the end of the shaft, rotates. Ball bearings 
3 are provided for the shaft within the head 3, 
and & similar set of ball bearings 36a is also pro 
Wided for the shaft between the wall of the recess 
of chamber in the shaft and the casing or hous 
ing . These ball bearings constitute a support 
for the shaft. 

  



2 
Encompassing the shaft 32 are a plurality of 

radially arranged cylinders 37 in which pistons 38 
operate, and these cylinders 3 have communica 
tion, through passage 40a, with passages 39-40 
(see particularly Fig. 5) in the periphery of the 
Wall 4 of the chamber or recess in the end of the 
shaft. These passages 39-40 are out of commu 
nication with each other, as shown more clearly 
in Fig. 5, through the medium of the end walls 
42-43. The passage 39 has communication with 
certain of the cylinders, while the passage 40 has 
Communication. With the remaining cylinders. 
The wall 4 is also provided with a series of ports 
44-45, the ports 44 having communication, when 
the parts are in the position shown in Fig. 5, with 
the passage 39, while the ports 45 have communi 
cation with the passage 40. As the shaft is ro 
tated, these ports 44-45 will successively estab 
lish communication between certain of the cyl 
inders and certain of the passages 23-24, accord 
ing to the direction of rotation of the shaft, the 
ports 44-45 extending through the wall 4 to 
effect such communication. 
The cylinders 37 are disposed laterally with re 

spect to the chamber or recess in the shaft, and in 

10 

15 
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particularly Fig. 5), to produce lightness, without 
interfering with rigidity. 
With this construction, it will be manifest that 

there is produced a radial pump in which the 
number of rotating parts is materially reduced, 
thereby rendering it possible to produce a pump 
comparatively small in size and weight, while the 
rotating parts may operate at a high speed. Fur 
thermore, the number of bearings for maintain 
ing the parts in alinement will be reduced, there 
by reducing the cost of manufacture. At the 
same time, the parts are readily accessible, and 
either one of the heads may be removed without 
interfering with the other. 
While the preferred form of the invention has 

been herein shown and described, it is to be un 
derstood that various changes may be made in the 

20 

25 
a direction lengthwise of the axis of the shaft. 
Mounted upon and forming a part of the shaft 32, 
is an eccentric 46, encompassing which eccentric 
is a member 47. A master pitman 48 connects 
the member 47 with one of the pistons 38 to oper 
ate the latter, and also serves as a means whereby 
to prevent rotation of the member 4 with the 
shaft. The remaining pistons 38 are connected to 
the member 47 through the medium of pitman 
rods or links 49 that are pivotally connected, as at 
50, with the respective pistons, and as at 5, with 
the member 4. 
with this construction, it will be manifest that 

when the shaft 32 is rotated, the eccentric 46 will 
actuate the member 47, and thereby reciprocate 
the pistons in the respective cylinders 37. 
With this construction, when some of the pis 

tons are moving inwardly to draw the fluid into 
the respective cylinders through one of the pas 
sages 23-24, through the openings 30-3, or 
ports 44-45, through the passages 39 or 40, into 
the cylinders, the pistons in the other cylinders 
will be forcing the fluid out of the cylinders 
through the other of said passages, to be dis 
charged from the pump. As before stated, either 
of the passages 23-24 will constitute an inlet or 
an outlet, according to the direction of rotation 
of the shaft 32, and the respective pistons will 
correspondingly operate. 
The rotating parts of the pump may be lubri 

cated by means of the fluid flowing to the cylin 
ders through one of the passages 23-24, and for 

30 

40 

45 

50 

55 

that purpose there may be provided a passage 52 
communicating with one of the passages 2-24, 
here shown as communicating with the passage 60 
23, into which the fluid will flow, to be discharged . 
therefrom through the passage 52. Any fluid 
which finds its way between the parts, that is, 
between the end of the projection 22 and the wall 
of the recess in the shaft, will accumulate in a 
chamber 53 in the shaft, to be discharged there 
from through one or more suitable openings 54, 
by centrifugal force, to lubricate the adjacent. 
parts. This chamber 53 is also arranged so as to 
balance the eccentric portion of the shaft 32. 

It will be noted that the ports 44-45 are out of 
alinement with each other, so as to control the 
direction of flow of the fluid either to or from the 

65 

details of construction and in the combination 
and arrangement of the Several parts, within the 
scope of the claims, without departing from the 
spirit of this invention. 
What is claimed as new is: - 
1. A pump having a series of radially arranged 

cylinders, pistons reciprocable therein, an operat 
ing shaft, an eccentric mounted upon the shaft, 
an eccentric member encompassing the eccentric, 
a master Connection between said eccentric nem 
ber and one of Said pistons, pitman members in 
dividual to the remaining pistons and pivotally 
connected with the eccentric member and the re 
spective pistons, a stationary member having 
fluid passages therein, one of which passages 
Serves as an inlet to, and another as a discharge 
from, the cylinders, the said shaft having a recess 
into which the last said member projects, the wall 
of said recess having fluid passages out of com 
munication with each other and provided with 
ports, certain of which ports are individual to the 
respective last said passages, and means for ro 
tating said shaft to operate the pistons, and to 
cause the said ports to alternately establish com 
munication between certain of said cylinders and 
certain of the first said fluid passages, through 
passages from the cylinders to the said passages 
in the Wall of said recess, as the shaft is rotated. 

2. A pump having a series of radially arranged 
cylinders, pistons reciprocable therein, an operat 
ing shaft, an eccentric mounted upon the shaft, 
an eccentric member encompassing the eccentric, 
a master connection between said eccentric mem 
ber and One of Said pistons, pitman members in 
dividual to the remaining pistons and pivotally 
connected with the eccentric member and the 
respective pistons, a stationary member having 
fluid passages therein, one of which passages 
serves as an inlet to, and another as a discharge 
from, the cylinders, the Said shaft having a recess 
into Which the last said member projects, the wall 
of Said recess having fluid passages out of com 
munication with each other, and provided with 
ports, certain of which ports are individual to the 
respective last Said passages, means for rotating 
said shaft to operate the pistons and to cause the 
Said ports to alternately establish communication 
between certain of said cylinders and certain of 
the first said fluid passages, through passages 
from the cylinders to the said passages in the wall 
of Said recess, as the shaft is rotated, and roller 
bearings adjacent each end of said shaft and be 

70 

cylinders 37. Portions of the cylinder casing 
member 55 may be removed, as at 56-57 (see 75 

tween which bearings said cylinders and said 
eccentric are located. . 

3. A pump having a series of radially arranged 
cylinders, pistons reciprocable therein, an operat 
ing shaft, an eccentric mounted upon the shaft, 
an eccentric member encompassing the eccentric, 
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a master connection between said eccentric mem 
ber and one of said pistons, pitman members 
individual to the remaining pistons and pivotally 
connected with the eccentric member and the re 
spective pistons, a stationary member having 
fluid passages therein, one of which passages 
serves as an inlet to, and another as a discharge 
from, the cylinders, the said shaft having a recess 
into which the last said member projects, the wall 
of said recess having fluid passages out of com 
munication with each other and provided With 
ports, certain of which ports are individual to the 
respective last said passages, means for rotating 
said shaft to operate the pistons and to cause the 
Said ports to alternately establish communication 
between certain of said cylinders and certain of 
the first said fluid passages, through passages 
from the cylinders to the said passages in the wall 
of said recess, as the shaft is rotated, and lubri 
cation passages for the rotating parts, said lubri 
cation passages having communication with one 
of the first said fluid passages. 

A. A pump embodying a casing, a head secured 
to one end of the casing, a projection on said head 
extending into the casing and being of an exter 
inal diameter considerably less than the internal 
diameter of said casing, said head and extension 
having fluid passages therethrough, out of com 
Anunication with each other, a head at the other 
end of the casing, a shaft extending through the 
last said head, and with the end of which shaft 
said projection telescopes, radially disposed cylin 
dez's encompassing said shaft, pistons in the cyl 
indiers, an eccentric On the shaft, a master con 
nection between one of said pistons and said ec 
centric, pivotal connections between the eccentric 
and each of the other pistons, each of said cylin 
ders having an inlet and discharge opening, pas 
Sages in said shaft out of communication with 
each other, but alternately nowable into and out 
of communication with the fluid passages in said 
projection, ports in said shaft for alternately es 
tablishing communication between the last said 
iiid passages and certain of the cylinder pas 
sages, as the shaft is rotated, and means for 
rotating the shaft. 

5. A pump embodying a casing, a projection on 
one Wall of, and extending into, the casing, a 
shaft extending into the casing through the oppo 
Site Wall, and With which projection said shaft 
telescopes for rotation. With respect thereto, radial 
icylinders encompassing said shaft, pistons in the 
cylinders, operative connections between the pis 
tons and said shaft, two fluid passages in said 
projection, two separate passages in said shaft 
novable alternately into and out of communica 
tion with the first said passages, a series of ports 
in the shaft individual to the said separate pas 
Sages in the shaft, and combined inlet and dis 
charge passages in the cylinders, the passages and 
ports in the shaft operating, as the shaft is ro 
tated, to alternately establish communication 
between certain of the cylinders and the said 
passages in the said projection. 

6. A pump embodying 8 casing, a head remov 
ably secured to the casing at each end, a projec 
tion on one head extending into the casing, a 
shaft extending into the casing through the other 
head, said projection telescoping into the shaft, 
gradially arranged cylinders - encompassing the 
shaft, pistons in the cylinders, operative connec 
tions between the shaft and pistons for operating 
the latter, two passages in said projection, each of 
which is adapted to serve as an inlet or discharge 
outlet, separate passages in the telescoping por 
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tion of the shaft, out of communication with each 
other and in communication with said cylinders 
through ports leading from the last Said paSSages 
to the cylinders, and means to rotate the shaft in 
either direction for causing the said ports to 
establish communication with the respective pas 
sages in said projection, according to the direc 
tion of rotation of said shaft. 

7. A pump embodying a casing, a head remov 
ably secured to the casing at each end, a projec 
tion on one head extending into the casing, a 
shaft extending into the casing through the other 
head, said projection telescoping into the shaft, 
radially arranged cylinders encompassing the 
shaft, pistons in the cylinders, operative connec 
tions between the shaft and pistons for operating 
the latter, two passages in said projection, each 
of Which is adapted to serve as an inlet or dis 
charge outlet, separate passages in the telescop 
ing portion of the Shaft, out of communication 
With each other and in connunication. With said 
cylinderS through ports leading from the last said 
passages, to the cylinder, means to rotate the 
shaft in either direction for causing the said ports 
to establish communication with the respective 
passages in said projection, according to the di 
rection of rotation of Said shaft, and Spaced 
roller bearings within the casing, for the shaft, 
and between which bearings said cylinders are 
located. 

8. A pump embodying a casing, a head renova 
ably secured to the casing at each end, a projec 
tion. On one head extending into the casing, a. 
shaft extending into the casing through the other 
head, said projection telescoping into the shaft, 
radially arranged cylinders encompassing the 
shaft, pistons in the cylinders, operative connec 
tions between the shaft and pistons for operating 
the latter, two passages in said projection, each 
of which is adapted to serve as an inlet or dis 
charge outlet, separate passages in the telescop 
ing portion of the shaft, out of communication. 
With each other and in communication. With Said, 
cylinders through ports leading from the last said 
passages to said cylinders, means to rotate the 
shaft in either direction for causing the said ports 
to establish communication. With the respective 
passages in Said projection, according to the 
direction of rotation of said shaft, and means 
whereby a portion of the fluid from one of the 
first said passages will be delivered by centrifu 
gal force, through said shaft to lubricate the 
adjacent parts. 

9. A pump embodying a rotatable shaft having 
an open chamber at one end, a stationary men 
ber extending into said chamber and having two 
separate passages opening laterally therethrough, 
one of which serves as an inlet and the other as 
a discharge outlet, two separate passages in the 
Wall of said chamber, ports individual to, and 
adapted to establish commmunication between, 
the last said passages and the respective first said 
passages, as the shaft is rotated, radial cylinders 
encompassing the shaft, and with which cylinders 
the said ports respectively establish communica 
tion through passages to said cylinders, as the 
shaft rotages, pistons in the cylinders, and opera 
tive connections between the shaft and the re 
spective pistons for operating them. . 

10. A pump embodying a rotatable shaft hav 
ing an open chamber, at one end, a stationary 
member extending into said chamber and having 
two separate passages opening laterally there 
through, one of which serves as an inlet and the 
other as a discharge outlet, two separate passages 



4. 
in the wall of said chamber, ports individual to, 
and adapted to establish communication between, 
the last said passages and the respective first said 
passages, as the shaft is rotated, radial cylinders 
encompassing the shaft, and with which cylin 
ders the said ports respectively establish commu 
nication through passages to said cylinders as the 
shaft rotates, pistons in the cylinders, a master 
connection between one of the pistons and said 
shaft, and separate connections between the re 
maining pistons and said shaft, said separate 
connections embodying pitman rods pivotally 
connected with the shaft and the respective 
pistons. 

11. A pump embodying a rotatable shaft hav 

O 

5 
ing an open chamber, a stationary pintle member 
extending into the chamber and having two sep 
arate passages opening laterally therethrough, 
One of which Serves as an inlet and the other as 
a discharge outlet, two separate passages in the 
Wall of said chamber out of communication with 
each other, ports individual to, and adapted to 
establish communication between, the last said 
passages and the respective first said passages, as 
the shaft is rotated, radial cylinders encompass 

ring the shaft, with which cylinders the said ports 
Successively establish communication through 
passages to said cylinders, as the shaft rotates, 
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pistons in the cylinders, and connections be 
tween the pistons and said shaft, said connections 
embodying pitman rods connecting them with the 
shaft, whereby the said pistons will be positively 
moved in both directions. 

12. A pump embodying a rotatable shaft hay 
ing an open chamber, a stationary pintle member 
extending into the chamber and having two sep 
arate passages opening laterally therethrough, 
one of Which serves as an inlet and the other as 
a discharge outlet, two separate passages in the 
wall of said chamber out of communication with 
each other, ports individual to, and adapted to 
establish communication between, the last said 
passages and the respective first Said passages, as 
the shaft is rotated, radial cylinders encompass 
"ing the shaft, with which cylinders the said ports 
successively establish communication through 
passages to said cylinders as the shaft rotates, 
pistons in the cylinders, and connections between 
the pistons, and said shaft, said Connections en 
bodying pitman rods connecting them with the 
shaft, whereby the said pistons will be positively 
moved in both directions, one of Said pitmans 
constituting a master pitman rigidly connected to 
an eccentric member carried by the shaft. 

ENAR. K. JOHANSEN. 


