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UNITED STATES 

1,936,614 
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PRESSURE PUMP 

Edwin C. Ballan, St. Louis, Mio. 
Application December 6, 1929. Seria No. 412,922 

4. Claims. 

This invention relates to pu:mps. More par 
ticularly this invention is designed to provide a 
pump adapted to punp a constant quantity of 
fluid. 
One of the objects of this invention, therefore, 

is tO proWide a pup constructed So that When 
driven at a uniforin speed the quantity of fiuid 
pumped Will be constant Within fairly narrow 
limits. 
Another object of this invention is to provide 

a pump Which may be driven at a high speed 
Without excessive vibration. 
Another object is to provide a puinp which inay 

be constructed so as to purp tine iuid in the 
Successive stages, so that a high fluid pressure 
may be developed thereby. 
Another object is to provide a pump of simple 

COinStruction Which Willi þpe economical to manu 
factºire and duirable in Service. 

Further objects will appear froin the follow 
ing deSCription taken in coinnection With the ac 
COmpanyiing diraYÄYingS; in Winici. ? 

Fig. is a vertical section of a punp embodying 
this invention. ShOWn as SUbinerged in a fluid 
tank. 

Fig. 2 is a botton view of the casiing. 
Fig. 3 is a Section on line 3-3 of Fig. . 
Fig. 4. is a Sectional view taken on line 4-4 

of Fig. 5 illustrating another embodient of this 
in Venti On. 

Fig. 5 is a section on line 5-5 of Fig. 4, show 
ing the plurality of pumping Sections built up 
into a multi-stage pump, 

Fig. 6 is 2 Sectional vieW Similar to Fig. 5 
illustrating another einibodineint of this inven 
tion. 

Fig. 7 is a section on line 7- of Fig. 6. 
Fig. 8 is a, perSpecive dietail of FigS. 6 and 7. 
Fig. 9 is a ViêW Similar to Fig. 5 ShoWing a, nul 

ti-Stage pump built, g in Sections in accordance 
With FigS. 6 and 7. 
This application is 2, continuation in part of 

application, No. 230,714, filed November 3, 1927, 
as to their Connon Subject-in atter. 

Referring inoW to the diaWings and more par 
ticularly to FigS. 1, 2 and 3, l designates a casing 
which may be constructed of cast iron, erass or 
other Suitable Eaterial and Wai is ored eg 
centrically to provide a coil partment 2. The 
OWer portion. Of the casing i is cen and is de 
signed to be closed by a cap 3. Sounted for 
rotation in the comparinent 2 and so as to have 

1. 

a running fit in Said conpartinient is a ring 4. 
MAOUnited Within the ring 4 and So aS te rotate 
concentrically With the casing 1, and therefore 

(C. 103-60) 

eccentrically with respect to the compartment 2 
and the ring 4, is a drum member 5. The mem 
ber 5 provides a body which is bored transversely 
thereof to provide a cavity 6. The cavity 6 may 
be cylindrical so as to provide a pump cylinder 60 
adapted to cooperate With a plunger 7 to pump 
the fluid. The plunger 7 ha,S a head 8 pivoted 
at 9 in a slot 10 in the ring 4. 
The member 5 may be provided with a Shank 

11 having a bearing centrally in the casing 1 and 65 
adapted for connection to the shaft 12 of a mo 
tor 13. The rotor may be mounted. On a tubular 
bracket 4 connected with the casing 1. This 
bracket may be attached to Suitable SupportS not 
shown so as to support the motor and the pump. 70 
The brackets 14, the casing 1, and the cap 3 may 
all be segued together by bolts 42 or other Suitable 
faSteningS. 
The upper face of the compartment 2 in the 

casing is provided with an intake port 15 in 
the form of a groove cut in Said face. Of the 
cap, and an outlet port 16 similarly formed. The 
port 15 may have One or more grooves 7 ex 
tending radially upwardly...therefrom. The port 
16 is connected by a duct 18 With a discharge pipe 
19. 
The lower end of the casing 1 is closed by a 

cap 3 provided with a series of perforations 20 
communicating with a depression 21 on the up 
per face of the cap. This permits the fluid to flow 
through the perforations 20 and into the com 
partment 2 when the pump is submerged as ill 
UStrated in Fig. 1. The cap 3 may also be pro 
vided with a suitable bearing 22 for the member 
5, his bearing may be adjustable by means of 
a Screw 23 or otherwise So as to adjust the posi 
tion of the neiber 5 in the Casing. 

In the operation of this pump, the motor 13 
drives the nernber 5 in rotation as indicated by 
the arrow in Fig. 3. The plunger. 7 provides a 95. 
connection between the members 5 and 4 SO that 
When the former is driven, the latter will be car 
ried With it. - 
Accordingly, these two members rotate together 

in the casing eccentrically. With respect to One 
another. The eccentricity of these members 
causes the plunger to reciprocate within the 
cavity 6 with each revolution. Examination of 
Fig. 3 will show that, when the port 24 extending 
from the cavity, 6 to communicate With the grOOve 
15, arrives opposite said latter groove, the plung 
er is moving out of the cavity 6. As the com 
partinent 4 is filled. With fluid, this movement acts. 
to diaw a quantity of fluid into the cylinder. The 
port 24 then arrives at the end of the groove 15 Il0 
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and passes to the groove 16. At the same tie 
the movement of the plunger changes SO that in 
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stead of moving out of the cylinder it now be 
gins to be forced into the cylinder. This Operates 
to force the fluid out of the cylinder through the 
port 16 and the duct 18 to the discharge pipe 19. 
In this Way the pump continues to operate dis 
charging a definite quantity of fluid at each Stroke. 

It will be noted that the oil intake openings 20 
in Figure are near the center of rotation of 
the rotor 5 and that the passage 21 extends out 
Wardly from the openings 20 to the space between 
the rotor 5 and the ring 4. As the entire pump 
is Submerged these passages all become filed with 
the fluid. During the operation of the pump, 
while the rotor 5 and the ring 4 are revolving, the 
liquid in these passages and particularly that in 
the Space between the members 5 and 4 is in ro 
tation and, therefore, under the action of centrif 
ugal force. This centrifugal action tends to force 
as much fluid as possible into this space so that 
the fluid therein is under pressure due to the 
Centrifugal action. This pressure is continually 
acting to assist the Suction of the plunger 7. 
It may be said, therefore, that this centrifugal ac 
tion produces a sort of printing or superchang 
ing effect which insures that the pump cavity 6 
will always be supplied with fluid under an ini 
tial pressure. m 
In the embodiment of Figs. 4 and 5 a number 

of Sections 25, each comprising a pump such as 
is described above has been combined to form 
a multi-stage pump. Each of these sections 25 
is similar to the casing . . The internal parts 
Of each Section are the same as those described 
above. The various sections are arranged to be 
mounted one upon the other and may be provided 
With flanges 26 to insure alignment of all the 
Sections. A single shaft 27 may extend thru 
all of the members 5, being fixed to each member 
5 by a pin 28. As the shaft 27 traverses to the 
position of the cavity 6 as shown in Fig. 5, the 
shaft itself may be bored so as to form part of 
that cavity and the plunger 7 may pass thru the 
Sarne. 
In Order to provide a more uniform flow of 

fluid at the discharge the successive casings 25 
may be reversed with respect to one another as 
indicated in Fig. 5 and shown in dotted lines in 
Fig. 4. Accordingly when one of the cylinders is 
drawing fluid the succeeding one will be dis 
charging. Similarly when one is discharging the 
Succeeding one will be drawing fluid. Therefore, 
the discharge of one section imay be delivered di 
rectly to the cylinder of the next section. Ac 
COrdingly, the ports 15 and 16 are arranged for 
that purpose as shown in Figs. 4 and 5. In this 
case, however, the intake port 15 is in the upper 
face of the next preceding section. While the dis 
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charge port 16 is in the upper face of the com 
partment 2. The intake ports 24 may thus com 
municate directly with the discharge ports 29 of 
the next preceding section. The latter ports is 
in the body 5 opposite the port 24. 
In Order to provide some flexibility in the fluid 

column between successive sections of this pump, 
a duct 30 is provided communicating with the 
discharge port of one and the intake port of the 
succeeding section in each case. The port, 30 
further communicates. With a vertically extend 
ing air chamber 31 which nay be simply a drilled 
hole in the casing member. This arrangement 
provides for any difference in the extent of nove 
ment of the two plungers as one forces the fluid 
into the Space being vacated by the other. In 

1,936,614 
this way the fluid passes successively thru each 
pump Section and each Section raises the preSSure 
of the delivered fluid a, corresponding amount. 
The air chamber 3i operates to compensate for 
differences in the phases of operation of the Sep 
arate pups. It will be obvio LS that if the die 
liveity stroke of one pump should not coincide in 
tine With the intake stroke of the succeeding 
pump a volume of fluid would be delivered by the 
first pump to the duct connecting the tWO pumpS. 
if at this time the succeeding pump were not 
ready to receive this fluid the latter Would be 
entrapped in the duct and an extremely high 
pressure might result if an incompressible fluid 
is bei ing pumped. 
In Figs, 6 to 9 inclusive, the cylinder and plung 

er parts have been reversed in their location. In 
other Words, the cylinder cavity 32 is now placed 
in the ring 4 while the plunger 33 is mounted in 
the central member 34. In the arrangement 
shown, the ring 4 is provided with two cylinder 
cavities and the inner member is correspondingly 
provided with two plungers extending in Opposite 
directions. This device Works on the same prin 
ciple as that previously described, the plunge 
and cylinders simply being interchanged. In 
this case the intake port 35 and the discharge 
port, 36 may be cut in the circumferential Surface 
of the compartiment 2. 
In this embodiment of this invention provision 

must he made for shifting of the plunger laterally 
of the member 34 to make allowance for the eC 
centricity of the inner and outer members. Ac 
cordingly, the plunger is provided with a guide 
block 37 arranged to slide on a pin 38 mounted 110 
transversely in the shaft 27. An opening 39 is 
provided in the shaft 27 to permit such lateral 
movement. 
In Fig. 9 is shown the manner in which a plu 

rality of sections may be assembled to form a 
multi-stage pump. In this case also the Stlc 
cessive sections are reversed with respect to. One 
another so that the discharge fluid of . One Sec 
tion may provide the intake of the Succeeding 
one. The discharge port 36 of one section is 120 
connected with the intake port 35 of the Succeed 
ing section by a duct 40. An air cha:Ember 41 
may be provided in the duct 40 as shown in Fig. 9. 
While these pumps are shown as operating in 

a vertical position, they can, of course, be Con- 125 
structed to operate in a horizontal position with 
obvious modificationS. 
While in the multi-stage pumps illustrated in 

the drawings the pump sections are shown as ar 
ranged in series so as to increase the pressure 130 
of the fluid delivered, they can be obviously ar 
ranged in parallel, just as well, SO as to increase 
the volume of discharge without increasing the 
pressure delivered. This can be done simply by 
an appropriate rearrangement of intake and dis- 135 
charge ports. Any combination of Series-parallel 
arrangement may also be used. 

It Will be seen that this invention provides a 
pump of simple construction which may be . 
adapted to a variety of purposes. It is par- i40 
ticularly useful where it is desired to pump a 
constant quantity of fluid, for instance, where 
used in connection with an oil burner for pump 
ing oil to the burner. Since the cylinder capacity 
and the movement of the plunger is constant, the 
quantity of fluid discharged in any given time 
will be constant So long as the Speed is uniforn. 
The construction of this pump is such that 

it can be manufactured by shop operations of 150 
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1,936,614 
the Simplest kind. Its parts are few and easily 
aSSembled. Accordingly, the pump is cheap to 
manUlfactUure. 

It Will be noted that both the ring 4 and inner 
member 5 or 34 rotate on their own axes. Ac 
Cordingly, there is no tendency for these parts 
to Set up Vibration. The endwise movement of 
the plunger is zero. So that there is no tendency 
to Set up Vibration by Such a movement. The 
only unbalanced novement is the Sidewise shift 
ing of the plinger 33 in the embodiments of FigS. 
6 to 9 inclusive or the rocking movement of the 
plunger . On its pivot 9 in the embodiments of 
FigS. 1 to 5 inclusive. This rocking movement 
compensates for the eccentricity of the two ro 
tating members, the angular velocity relatively 
to One another varying slightly during each revo 
lution. Accordingly, this pump may be made to 
run. With practically no vibration and consequent 
ly a high Speed of rotation may be employed. 

If a pump is Submerged as indicated in Fig. 1, 
no leakage of fluid can take place. This is a 
great advantage of Such an installation as de 
Scribed in the above application where the pump 
is Sed to punp oil to a burner. 
The arrangeinent of this pump for multi-stage 

Operation is a very convenient one and Such 
that any number of Stages may be combined so 
that a very considerable pressure may be 
built up. 
While this pump has been described as a 

Unitary device, it Will be understood that cer 
tain features or Sub-combinations thereof may 
be useful by themselves without reference to 
other features C. Sub-combinations. It is under 
Stood that Such individual features and Sub-con 
binations are contemplated by this invention and 
is within the Scope of the appended claims. It 
is further obvious that various changes may 
be made, within the Scope of the appended 
claims, in the details of construction without 
departing from the Spirit of this invention; it is, 
therefore, to be Understood, that this invention 
is not limited to the specific details shown and/or 
described. 

Having thus described the invention, what 
is claimed is: 

i. In a pump Of the character described, a 
casing having a chamber, members mounted for 
rotation in Said chamber eccentrically with re 
Spect to each other, a fluid inlet to said casing, 
a fluid duct extending from said inlet outwardly 

3. 
to communicate With the Space between Said 
members whereby said space may be filled with 
fluid, one of Said members having a cavity, and a 
plunger connected with the other member 
adapted to cooperate with Said cavity to pump 
the fluid, and a fluid inlet to said cavity adapted 
to Communicate With Said Space between said 
members. 

2. In a pump of the character described, a 
Casing having a chamber, members mounted for 
rotation in Said chamber one within the other 
and eccentrically With respect to each other, a 
fluid inlet to Said casing, a fluid duct extending 
from Said inlet OutWardly to communicate with 
the Space between said members whereby said 
Space may be filled with fluid, one of said mem 
berS having a cavity, and a plunger connected 
With the other member adapted to cooperate 
With Said cavity to pump the fluid, and a fluid 
inlet to Said cavity adapted to communicate 
With Said Space between said members. 

3. A pump, COmprising, a, CaSing providing a 
plurality of compartmentS each having intake 
and discharge ports, fluid connections between 
Said compartments, an air chamber in each con 
nection, a member mounted for rotation in each 
compartment and having a circumferential Sur 
face thereof providing a journal with said cas 
ing, a drum mounted for rotation in each com 
partment eccentrically With respect to said mem 
ber, Said drum having a cavity, and a rigid 
plunger movably Secured to said member adapted 
to be positively reciprocated in said cavity by 
eccentric movement of Said inember and drum to 
pump the fuid and providing a circumferentially 
rigid driving connection between said member 
and Said dun. 

4. A pump, COmprising, a casing providing a 
plurality of Conpartments each having intake 
and discharge ports, fluid connections between 
Said Compartments, air chambers in said con 
nections, a member mounted for rotation in each 
compartment and having a circumferential Sur 
face thereof providing a journal with said casing, 
a drum mounted for rotation in each compart 
ment eccentrically with respect to said member, 
Said drum having a cavity, and a laterally rigid 
plunger pivoted to said member and extending 
into Said cavity to cooperate therewith in pump 
ing the fluid. 

EDWIN C. BAMAN. 
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