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UNITED STATES 
1,631,592 

PATENT OFFICE. 
EBENEZER HILL OF NORTH STANIFORD, conNECTICUT, ASSIGNOR TO THE EIIL COM 
PREssoR & PUMP coMIPANY, oFNEw YoRK, N. Y. A coRPORATION OF DELAWARE. 

ROTARY PUMPING MACHINE. 
Application filed September 1, 1926, serial No. 132,941. 

This invention relates to a unitary direct 
connected motor driven rotary pumping ma 
chine, that is, a machine for pumping air 
and other gases which has the pump rotor 
directly connected to and driven by the rotor 
of an electric motor. 
The object of the invention is to SO ar 

range, combine, construct and enclose the 
pumping and motor elements that a com 
pact machine of this character will be pro 
duced which machine will start easily, thus 
enabling the. use of a relatively small sized 
motor, and will run with high efficiency for 
a long period of time. 
This object is attained by locating the 

pumping elements of a pump of the internal 
gear type on the base of an enclosing hous: 
ing so that they will rotate in a horizontal 
plane, the base forming one wall of the 
pumping chamber, and mounting the motor 
in the housing directly above the pump with 
the motor rotor, that also turns in a hori 
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zontal plane, and the pump rotor fixed to 
the same vertical shaft. Arranged in this 
manner the pump rotor carries the motor 
rotor and the combined weights of the rotors 
during operation holds the pumping ele 
ments down to the base and prevents leak 
age of gas across them. When current is 
turned on to start the motor there is for a 
moment a slight movement of the motor 
rotor in an axial direction, and this is util 
ized to lessen the weight of the parts and 
relieve the friction of the pump elements 
against the base, thus enabling the motor to 
start and obtain speed easily and quickly. 
Lubricant is placed in the housing which 
encloses both the pump and motor, and 
means are provided in the housing so that 
while all of the parts will be automatically 
lubricated, the discharged gas will be freed 
of lubricant. ?? - 
In the accompanying drawings Fig. 1 

shows a vertical section of a gas pumping 
machine that embodies the invention. Fig. 
2 shows a horizontal section of the same 
machine on the plane indicated by the dotted 
line 2-2 on Fig. 1. Fig. 3 is an enlarged 
vertical section of a portion of the lower 
part of the machine on the plane indicated 
by the dotted line 3—3 on Fig. 2. - Fig. 4 i? 
a horizontal section on the plane indicated 
by the dotted line 4-4 on Fig. 1. Fig. 5 
is a plan of the base of the machine with a 
small part broken away. Fig. 6 is a vertical 

Section of the machine with a modified ar 
rangement for lubricating the parts and sep 
arating the lubricant from the discharged 
gas. 
The base 1 of the machine illustrated is a 

casting of circular outline, and the dome 
shaped housing 2 is tightly secured to the 
base by a ring 3 fastened to the base by 
screw bolts 4. In the base is an intake 
chamber 5 for the entrance of the gas to be 
pumped. This chamber is designed to be 
connected to the source of supply by pas Sage 7 and pipe 8. An inwardly opening 
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equalizing valve 9 is set in the base between . 
the passage 7 and the chamber 5 to permit 70 

the inflow of gas to, but prevent outflow of 
gas from this chamber. There is also in the 
base a chamber 10 into which the pump dis charges the pumped gas. A discharge pas 
Sage 11 in the base is designed to be con 
nected by pipe 12 with the receiver for the 
pumped gas. - 
The pump illustrated is of the type shown 

and described in U. S. patent to Hill 
iF1486,835, granted March 11, 1924, which 
pump has an internally toothed rotatable 
driving gear or annulus engaged by an ex 
ternally toothed rotatable driven gear or 
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pinion, the pinion being mounted within and . 
eccentric to the annulus and having fewer 
teeth than the annulus which teeth so con 
tact that during rotation of the annulus and 
pinion, pockets or chambers open between 
them to receive gas and close to pump the 
gas therefrom. 
A smoothly finished surface 13 is formed 

on the top of the base at the center and ro 
tatable on this surface are the pinion 14 and 
the annulus 15. The pinion is retained in 
position by a stud 16 that extends upward 
from and is fixed to the base. Anti-fric 
tiom bearings 17 are interposed between the 
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stud and pinion in order that the latter may 
rotate freely. The annulus, which in this . 
machine is the pump rotor, is fastened by 
screws 18 to a disk 19 that forms the head 
of the vertical shaft 20. The axis of the 
shaft which carries the annulus and the axis 
of the stud which retains the pinion are ec 
centric with relation to each other, as is nec 
essary in this class of pumps. The lower 
end of the shaft is retained in position by a 
journal bearing 21 supported by a spider 22 
that is secured to the base. At the upper 
end the shaft is journaled in a bearing 23 
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fastened to the top of the casing 24 that is 
secured to the shell 25 which is fixed to the 
base. It is preferred that the casing be 
closed while the shell has openings 26 near 

5 its lower edge to permit of free communica 
tion between the inside and outside of the 
shell. The shell may also have perforations 
27 (Fig. 6) if desired. 
The motor which is illustrated as used in p 

it this machine is of the commercial split 
phase induction type, but any type of motor 
may be used. The core 28 of the motor rotor 
is fastened to the shaft between the bear 
ings, and the rotor laminations 29 are fas 
tened on this core as usual. The field lami 
nations 30 are fastened to the inner wall of 
the casing 24 and the field coils 31 are wound 
on these laminations in the approved way. 
Mounted on the upper end of the motor ro 

20 tor core and suitably insulated by the disk 
32 are the circuit opening switch brushes 33 
that contact with the stationary segments 34 
on the insulating sleeve 35 when the rotor 
is idle, but which under centrifugal action 

25 after the rotor starts fly out, as is well 

30 

known. Binding posts 36 are fastened to 
the base and connected on the outside to 
these posts are the service wires 37 (Fig. 1) 
and on the inside the motor leads 38 
(Fig. 2). . 

Ports 39 (Figs. 3 and 5) are made from 
the intake chamber 5 up through the base to 
the surface 13 which forms one wall of the 
pumping chamber. These ports are located 

85' on the intake side, that is, the side on which 
the cavities between the teeth of the annulus 
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and pinion open during rotation (Fig.2). 
A port 40 (Fig. 5) opens from the surface 
13 to the discharge chamber 10. This port 
is on the discharge side, or the side on which 
the cavities between the annulus and pinion 
teeth close (Fig. 2). By the rotation of the 
pumping parts gas is drawn in through the 
ports 39 from the chamber 5, and after being 
compressed is discharged through the port 
40 to the chamber 10. 
A pipe 41 is led from the discharge cham 

ber to a cavity 42 above the upper end of the 
shaft so that the gas pumped is delivered 
from this pipe over the top of the shaft and 
whatever liquid lubricant the gas contains 
? drop and work down and lubricate the 
shaft. . The upper shaft bearing 23 has a petticoat, 
43 that extends downward into a cavity 44 
in the top of the motor rotor core to prevent 
the lubricant from being thrown from the 
shaft onto the motor contacts. A passage 45 
is made obliquely downward through the 
motor rotor core to allow surplus lubricant 
to drain into the lower part of the housing. 
In the form of machine shown in Fig. 1, 

the pumped gas passes from above the top 
9f the shaft through openings 46 into the 
housing and works its way upward around 
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the outer edges of the solid conical baffle 
plates 47 and through the openings 48 in the 
perforated baffle plates 49 to the space 50 in 
the upper part of the housing. These baffle 
plates collect lubricant from the gas allow 
ing it to flow down and drop into the lower 
part of the housing. The baffle plates are 
supported by a tube 51 that opens at its up 

the baffle plates and that opens at its lower 
ends into a passage 52 formed in a plug 55 
leads from this passage 52 to the discharge 
passage 11 so that when the motor is run 
ning the pump will draw gas in through the 
intake pipe 8 and discharge the gas under 
????????????????? and free of lubricant through the ischarge pipe 12. 

In the form illustrated in Fig. 6 the baffle 
plates are omitted and the compressed gas is 
discharged from the pipe 41 directly into 
the upper part of the housing. Such liquid 
lubricant as the discharged gas carries is 
allowed to flow down around the shaft and 
be deposited in the bottom of the casing as 
before described. From the space in the 
housing the gas under pressure passes 

70 

er end into the Space in the housing above 
75 

screwed into the top of casing 24. A pipe 53. 
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through the perforations 27 in the shell 
which supports the motor casing, and up 
around the motor parts to the pipe 54 which 
leads from the top of the casing over the 
motor, to the discharge passage 11. As the 

95 

motor rotor turns very rapidly whatever . 
lubricant is contained in the gas that passes 
through the passage 45 in the motor rotor 
core is thrown out and separated from the 
gas by centrifugal action. 
With the machine construction as de 

scribed when the motor circuit is closed the 
initial impulse which acts to thrust the motor. 
rotor axially, is employed to tend to lift the 
parts and reduce the friction between the 
pump elements and the surface 13 which 
forms one wall of the pumping chamber. 
This reduces resistance to the motor torque 
so that the motor obtains its speed and 
power at once. As the armature after the 
first rush of current settles back the weight 
of the motor rotor, the shaft and the pump 
rotor holds the pump elements down to the 
wall 13 of the pump chamber so as to pre 
vent leakage across the faces of the teeth of 
the annulus and pinion from one cavity to 
the other. For certain applications this 
obviates the necessity of providing thrust 
bearings for the motor and pump, and ar 
ranging spring means to hold the pumping 
elements in contact with the wall 13, and 

tively small size may be employed. As the 
housing is tight the pump runs in a medium . 
that is under the discharge pressure and con 
sequently the liability of leakage between the 
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as the motor starts freely a motor of rela 
25 

pump parts is reduced to a minimum. Fur 
thermore this permits the lower part of the 30 
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housing to hold liquid lubricant by means of which the wearing parts are automatically 
lubricated, and yet the gas which is finally 
discharged is freed of lubricant. 
The invention claimed is: 1. A pumping machine comprising inter 

meshing toothed pumping elements eccentric 
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is mounted above the pumping elements with 

with relation to each other and mounted to 
rotate in a horizontal plane, a shaft extend 
ing vertically upward from the pump rotor, 
and an electric motor mounted above the 
pumping elements with its rotor fixed to 
said shaft and adapted to rotate in a hori 
zontal plane with its weight transmitted by 
the shaft to the pump rotor. . . . . . 2. A pumping machine comprising inter 
meshing toothed pumping elements eccentric 
with relation to each other and mounted to 
rotate in a horizontal plane, an electric motor 
mounted above the pumping elements with 
its rotor adapted to rotate in a horizontal 
plane, and a vertically movable shaft con 
necting the pump rotor and motor, rotor 
whereby the pump rotor and the motor rotor 
will rotate and move axially together. 

3. A pumping machine comprising inter 
meshing toothed pumping elements eccentric 
with relation to each other and mounted to 
rotate in a horizontal plane, an electric motor 
mounted above the pumping elements with 
its rotor adapted to rotate in a horizontal 
plane, a vertical shaft connecting the pump 
rotor and motor rotor, and a housing en 
closing the pump and adapted to hold lubri. 
cant, the pump discharge opening into said 
housing whereby the pump may be operated. 
in lubricant under discharge pressure. 

4. A pumpin 
meshing toothed pumping elements eccentric 
with relation to each other and mounted to 
rotate in a horizontal plane, an electric motor 
mounted above the pumping elements with 
its rotor adapted to rotate in a horizontal 
plane, a vertical shaft connecting the pump 
rotor and motor rotor, and a housing en 
closing the pump and motor, with the dis 
charge from the pump opening into said 
housing, whereby the pump and motor are 
operated in a medium under discharge pres 
S'62, 

5. A pumping machine comprising inter 
meshing toothed pumping elements eccentric 
with relation to each other and mounted to 
rotate in a horizontal plane, an electric motor 
mounted above the pumping elements with 
its rotor adapted to rotate in a horizontal 
plane, a vertical shaft connecting the pump 
rotor and motor rotor, and a duct from the 

discharge to the upper bearing of said 
St. s 

6. A pumping machine coraprising inter 
meshing toothed pumping elements eccentric 
with relation to each other and mounted to 
rotate in a horizontal plane, an electric motor 

rating 

machine comprising inter 

its rotor adapted to rotate in a horizontal 
plane, a vertical shaft connecting the pump 
rotor and motor rotor, journal bearings for 
the shaft above and below the motor rotor, a 
duct from the pump discharge to the shaft 
above the upper bearing, and passages 
through the motor rotor below said upper 

70 

bearing, through which gas passes and oil is . 
separated from it by centrifugal action, 

7. A pumping machine comprising inter 75 

meshing toothed pumping elements eccen- . 
tric with relation to each other and mounted 
to rotate in a horizontal plane, an electric 
motor mounted above the pumping elements 
with its rotor adapted to rotate in a horizon 
tal plane, a vertical shaft connecting the 
pump, rotor and motor rotor whereby the pumping elements support the motor ro 
tor X which they are rotated. 

8. A pumping machine comprising inter 
meshing toothe pumping elements eccentric 
with relation to each other and mounted to 
rotate in a horizontal plane, an electric mo 
tor mounted above the pumping elements 
with its rotor adapted to rotate in a hori 
Zontal plane, a vertical shaft connecting 
the pump rotor and motor rotor, a housing 
enclosing the pump and motor, with the 
discharge from the pump opening into said 
????????? and means in the housing for sepa ubricant from the gas discharged by 
the pump. |- - 

9. A pumping machine comprising inter. 
meshing toothed pumping elements eccentric 
with relation to each other and mounted to 
rotate in a horizontal plane, an electric mo 
tor mounted above the pumping elements 
with its rotor adapted to rotate in a hori 
Zontal plane, a vertical shaft connecting 
the pump rotor and motor rotor, a housing 
enclosing the pump, the pump discharge 
opening into said housing, a duct leading 
from the pump discharge to the upper part 
of the shaft, and means above the pump and 
motor for separating lubricant from the gas 
issuing from said duct. . 

10. A pumping machine comprising a 
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supporting base having a horizontal surface . 
which forms one wall of the pumping cham 
ber, intermeshing toothed pumping elements 
eccentric with relation to each other and 
mounted to rotate upon said wall, an electric 
motor mounted above the pumping elements. 

115 

with its rotor adapted to rotate in a horizon. 
tal plane, and a vertical shaft connecting the 12g 

pump, rotor and motor rotor whereby the 
pumping elements are rotated by the motor 
with the horizontal wall of the pumping 
chamber by the combined weights of these 
elements. .? 

11. A pumping machine comprising a 
supporting base having a horizontal surface 
which forms one wall of the pumping 

rotor and are retained in sealing contact 

chamber, said base also having an intake 
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chamber and a discharge chamber with ports 
therefrom through said horizontal wall of 
the pumping chamber, intermeshing pump 
ing elements eccentric with relation to each 

5 other mounted to rotate upon said wall, an 
electric motor mounted above the pumping 
elements with its rotor adapted to rotate in 
a horizontal plane, a vertical shaft connect 
ing the pump rotor and the motor rotor 
whereby the pumping elements are rotated 
by the motor rotor and are retained in 
sealing contact with the horizontal wall of 
the pumping chamber by the weight of these 
elements. 

12. A pumping machine comprising a 
Supporting base having a horizontal sur 
face which forms one wall of the pumping 
chamber, said base also having an intake 
chamber and a discharge chamber with 
ports therefrom through said horizontal 
wall of the pumping chamber, a housing 
tightly fitted to said base and enclosing in 
termeshing toothed pumping elements ec 
centric with relation to each other mounted 
to rotate upon said wall, an electric motor 
mounted above the pumping elements with 
its rotor adapted to rotate in a horizontal 
plane, and a shaft connecting the pump ro 
tor and the motor rotor. 
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13. A pumping machine comprising : 
pumping elements, an electric motor imount 
ed above the pumping elements, a vertical 
shaft connecting the pump rotor and motor 
rotor, journal bearings supporting said shaft 
and permitting a longitudinal movement 
thereof, whereby the pumping elements Sup 
port and are driven by the motor rotor, and 
a housing enclosing the pump and motor. 

14. A pumping machine comprising 
pumping elements, an electric motor mount. 
ed above the pumping elements, a vertical 
shaft connecting the pump rotor and motor 
rotor, and a housing enclosing the motor 
and pump with the pump discharge opening 
into said housing and both the pump and 
motor subject to and operating in the dis 
charge pressure. ?- 

15. A pumping machine comprising in 
termeshing toothed pumping elements eccen 
tric with relation to each other and mount 
ed to rotate in a horizontal plane, an elec 
tric motor mounted above the pumping ele 
ments with its rotor adapted to rotate in a 
horizontal plane, a rotatory and axially 
moyable shaft connecting the pump rotor 
and motor rotor, and a housing enclosing 
the pump and motor. ??? 
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