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Patented June 17, 1941 2,246,273 

UNITED STATES PATENT OFFICE 
2,246,273 

ROTARY PUMP 
William Ward Davidson, Evanston, Ill. 

Application August 19, 1935, Serial No. 36,877 
(CI. 230-140) 34 Claims. 

This application is a continuation in part of 
my earlier abandoned application, Serial No. 
688,169, filed September 5, 1933, for Rotary 
pumps, which has been replaced by application 
Serial No. 62,874, filed February 6, 1936, for Ro 
tary pumpS. 

This invention relates to improvements in ro 
tary devices such as are commonly known as 
rotary pumps, compressors, motors, etc. 
The objects of the invention are: 
To provide an improved construction appli 

cable to such rotary devices generally and par 
ticularly arranged and adapted for increased 
efficiency; 
To provide a rotary pump which will subject 

air and other fluids to high pressure, Which Will 
be effective in operation, economical as to power 
consumption, Which Will retain substantially its 
maximum efficiency over a long period of use, 
which will be relatively free of Vibration, and 
relatively inexpensive to manufacture; 
To provide simple, improved and self-con 

tained means for effectively lubricating the bear 
ings of rotary pumps particularly When being 
used as air or gas compressors or as Vacuum 
pumps, thereby greatly increasing their efficiency, 
particularly When driven at relatively high speed 
such as 1725 R. P. M., and for sealing with lu 
bricant the clearance Spaces between opposed 
pump surfaces, thereby adding to the efficiency 
of the pump, and accomplishing these objects 
With a minimum power Consumption; 
To provide a pump for the effective handling 

of liquids which Will be simple in construction 
and adapted for high Speed operation and which 
Will apply pressure to the liquid in Such a man 
ner as to Subject the liquid handled to preSSure 
at substantially all stages of rotation, thereby 
tending to reduce vibration and noise incident 
to intermittent compression; 
To provide a rotary pump having the afore 

mentioned desirable features which can be used 
in large sizes Without unduly increasing vibra 
tion or reducing efficiency; 
To provide means for operating such pumps 

without a necessity of heavily packing any now 
ing member, thereby obtaining a dry running 
pump, free from outside leakage, and at the Same 
time reducing the power consumption of the 
pulp 
To provide what may be designated a duplex 

rotary pump, comprising a primary pump which 
may be of a type adapted to usual pumping pur 
poses, or which may be particularly designed and 
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fiuids to relatively high pressures-as air or gas 
compressors which usually operate under fluid 
tight or sealed domes-and a secondary or auxil 
iary pump operatively arranged in co-operative 
association with the primary pump and which is 
preferably driven thereby, and which may be 
adapted either for lubricating the pump bearings 
Subject to friction and wear in use, or for in 
creasing the volumetric discharge from the pump 
unit; 
To provide a pump unit comprising a primary 

and Secondary pump, the secondary pump of 
which is combined and co-ordinated with the 
primary pump in a manner to equalize the vol 
unetric discharge therefrom, thereby prevent 
ing Vibration in operation, and minimizing pull 
sation and surging of the pump in operation; 
To provide a rotary pump the pressure dis 

charge of which shall be substantially uniform 
and steady during each revolution of the pump 
and substantially free of noticeable pulsations; 
To attain the objects thereof, a pump unit em 

bodying my invention and improvements, com 
prises the various features, combinations of fea 
tures and details of construction hereinafter de 
Scribed and claimed. 

I have selected an embodiment of the inven 
tion, to be described to give a clear understand 
ing of Sane, which is particularly designed for 
use as the compressor in a small automatic re 
frigeration system but I desire it to be clearly 
understood that such disclosure is merely for the 
Sake of exemplifying the invention and also that 
the invention is not limited to this specific ap 
plication or showing thereof. 

In the accompanying drawings, in which the 
invention is fully illustrated 

Figure 1 is a central, vertical section of a ro 
tary pump substantially on the line - of Fig. 
2, and embodying the invention in a form es 
pecially adapted for use as a substantially, con 
tinuously, operable pump or compressor for use 
in Small unit refrigerator systems; the com 
pressor and co-operating motor being enclosed 
in a Sealed housing; 

Figure 2 is a horizontal section substantially 
on the line 2-2 of Fig. 1; 

Figure 3 is a detail, horizontal section on the 
line 3-3 of Fig. 1, and showing a top plan view 
of the cylinder and rotor of the compressor; 

Figure 4 is a detail, horizontal section on the 
line 4-4 of Fig. 1 and showing a bottom plan 
View of the rotor; 

Figure 5 is a fragmentary, vertical, central 
adapted for subjecting air and other gaseous 55 section substantially on the line 5-5 of Fig. 1 



2 
and especially showing the means for lubricat 
ing the several bearings; 

Figure 6 is a detail elevational view, partly 
in central longitudinal section of the rotor and 
its shaft and further disclosing the oiling Sys 
ten; 

Figure 7 is a detail horizontal Section on the 
line T-7 of Fig. 5, showing a top plan view of the 
upper end of the lower fixed bearing member; 

Figure 8 is a central, vertical section of a sec 
ond form of the invention especially designed to 
enclose the pump in a sealed housing and ar 
ranged and adapted to be driven by a Source of 
power arranged outside of the housing; 

Figures 9, 10, 11 and 12 are detail, Vertical Sec 
tions on the lines 9-9, 0-0, -ff, and 
2-2, respectively, of Fig. 8: 
Figure 13 is a detail, horizontal, central section 

on the line f3-3 of Fig. 8; 
Figure 14 is a detail, vertical Section on the line 
4- 4 of Figs. 8 and 13, and especially showing 

the inner end of one of the other fixed bearing 
members; 
Figure 15 is a detail, vertical section on the line 
5-5 of Figs. 8 and 13 and especially showing 

the inner end of the other fixed bearing men 
ber; 

Figure 16 is a fragmentary, vertical, central 
section similar to Fig. 8, but taken on the line 
6-6 of Fig. 17 and showing a second modified 

form of the invention; 
Figure 17 is a fragmentary, horizontal, central 

section on the line f-f of Fig. 16; 
Figure 18 is a detail, vertical section on the 

line 8-8 of Fig. 17; and 
Figure 19 is a fragmentary, detail, vertical Sec 

tion on the line 9-9 of Fig. 16. 
Each of the Several embodiments of the inven 

tion shown in the drawings include a primary 
or main pump or compressor for use as an air or 
gas compressor and a secondary or auxiliary 
pump especially arranged and adapted to lubri 
cate the bearings of the pump, to Seal its Op 
posed surfaces and, at the same time, to reduce 
vibration. 

Referring now particularly to FigS. 1 to 7, in 
clusive of the drawings, the primary pump corn 
prises a cylinder and a rotor respectively des 
ignated A and B. 
The cylinder A consists of an annular ring , ; 

opposite ends of which are closed by heads 2 and 
3 which, as shown, form separate parts and are 
detachably secured to opposite ends of Said cylin 
drical ring by screws or other suitable means. 
The rotor B is cylindrical, its diameter being : 

less than the diameter of the bore of the cylinder 
A and its axial length being such that it fits 
between the opposed inner faces of the heads 2 
and 3 with only operating clearance to permit 
the cylinder and rotor to turn freely, relative to 
each other, under contemplated operating condi 
tions. Also the rotor B is mounted in eccentric, 
tangential relation to the bore of the Cylinder 
A, in a usual relation to provide the usual crescent 
shaped pump Space. 
As assembled for use and as shown in said Figs. 

1 to 7, inclusive, the cylinder A and rotor B are 
mounted for rotation in a housing C Which in 
cludes a base 4 at its lower end and a top or cover 
5 at its upper end. Centrally arranged on the 
base 4 is an upstanding fixed bearing member 6 
and an axially aligned somewhat similar bearing 
member 7 is fixed to the top 5 and depends there 
from, 
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The housing C consists of a lower hollow part 

8, the base 4 forming the bottom thereof and an 
upper part 9, the cover 5 forming the top thereof 
and the two parts 8 and 9 secured together to 
form a sealed housing by bolts O or other suitable 
e2S. 
As explained, the fixed bearing members 6 and 
are arranged in axial alignment and each is in 

the form of an elongated sleeve, the inner Sur 
faces f of the member 6, and 2 of the member 
7 forming aligned supports for a shaft 3 upon 
which the rotor B is mounted for rotation and 
the outer surfaces 4 of the member 6 and 5 of 
the member 7 forming aligned bearings for the 
cylinder A as will be more fully described. 
As has been explained and as best shown in 

Fig. 2, the cylinder A and rotor B are mounted in 
tangential eccentric relation and the inner and 
outer cylindrical surfaces of the aligned bearing 
members 6 and 7 are in similar eccentric rela 
tion to properly mount the cylinder and rotor for 
free rotation. 
The rotor B as shown is preferably Secured to 

the shaft 3 to rotate therewith by any suitable 
means such as a key or spline 6 as shown in Fig. 
5. Under some circumstances and for Some pur 
poses it is sufficient to provide the rotor B with 
a rotational support extending out at one side 
only and under such an arrangement. One end 
of the shaft 3 may be described as a shank upon 
which the rotor is carried for rotation with the 
cylinder A. 
For mounting the cylinder A on the aligned 

outer bearing surface 4 of the member 6 and the 
similar surface 5 of the member 7, the heads 2 
and 3 are provided with outwardly extending hol 
low projections 7 on the head 2 and 8 on the 
head 3. 
The bearing member 6 is provided with a hori 

zontal bearing shoulder 9 upon which the lower 
end of the bearing sleeve 8 rests and by which 
the weight of the rotating parts is sustained. 
Likewise the upper bearing member 7 is provided 
with a horizontal bearing shoulder 20 and as 
shown the cylinder A with its heads 2 and 3 and 
the bearing projections 7 and 8 is confined end 
wise between the two shoulders f9 and 20 with 
just operating clearance provided. 
As shown, the bearing projection 8 on the 

lower head 3 is considerably longer than the 
projection on the upper head 2. This is for the 
purpose of providing suitable space for arrang 
ing an electric motor D within the housing C and 
below the pump. The armature 2 of the motor 
D is secured to the bearing projection 8 of the 
lower head 3 of the cylinder and the field 22 of 
the motor D is mounted on the inner wall of the 
housing C as shown at 23, a supporting shoulder 
24 being provided to properly align the field and 
armature of the motor. 
The cylinder A is driven by the motor D by 

the described engagement of the armature 2, 
of the motor, with the bearing projection 8 on 
the lower head 3. Insulated connections 25 for 
the supply of electric current to the motor, pro 
ject through the wall of the housing and are 
properly sealed therein. 

75 

The cylinder A is driven by the motor D and 
the rotor B is driven by the cylinder A as will 
now be described. 
AS best shown in Figs. 2 and 3 there is a radial 

ly arranged, longitudinally, extending vane or 
abutment 26 fixed in the wall of the cylinder A 
and projecting inwardly therefrom. This vane 
26 fits Snugly in a radial slot 27 formed in the 
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wall of the cylinder A and is rigidly held therein 
by a pin or key 28. 
The vane 26 projects into the rotor as best 

shown in Fig. 2 to drive the rotor and to form 
a radial abutment which will cause the pump to 
operate When rotated. A. 
To allow for the necessary relative circum 

ferential displacement of the cylinder and rotor 
during rotation and due to the eccentric arrange 
ment of the two members, a flexible connection of 
the vane 26 with the rotor is provided. This 
flexible contection, as shown, consists of a cylin 
drical plug 29 arranged in the rotor B adjacent 
its periphery, the plug 29 being provided with a 
longitudinally extending slot 30 in which the 
inner edge portion of the vane 26 fits and slides 
Out and in as the pump is revolved. 

Suitable passages and ports are provided for 
the entrance and escape of the fluid to be acted 
on by the pump. These comprise first, an inlet 
port 3 through the rotor B leading to the cres 
cent Space between the rotor and the cylinder 
and arranged at one side of the vane 26 and an 
outlet port 32 extending through the wall of the 
cylinder A at the opposite side of the vanel 26. 
The outlet port 32 is controlled by a spring 
pressed check valve 33 so that no compressed 
fluid can return to 
livery port 32. 
To supply the fluid to be acted on by the pump 

to the inlet port 3 in the rotor a radial fluid 
passage 34 is provided in the rotor with which 
the port 3 connects, and this radial passage 34 
connects at its inner end with a longitudinal 
passage 35 extending down through the shaft 3 
and communicating at its lower end with a pas 
sage 36 in the base 4. The passage 36 extends 
through the wall of the housing and can be con 
nected by a pipe, indicated at 37 with any suit 
able source of fluid to be acteed on by the pump. 
In case of using the pump as an air compressor 
the pipe 37 may be dispensed with. 
The compressed fluid escapes from the pump 

past the check valve 33, as shown, into the in 
terior of the sealed housing and an outlet from 
the housing is provided, as shown, consisting of 
an Opening 38 extending through the wall of the 
housing and which may be connected by a pipe 
39 with any suitable space or container for re 
ceiving the delivered fluid. 
The outlet from the housing is protected by a 

simple filter 40 to hinder the escape of lubricant 
from the housing. 
The housing is provided with heat radiating 

ribs on its outer surface to assist in the dis 
persion of the heat generated in the housing dur 
ing operation of the pump. 

It is to be noted that both the rotor and the 
cylinder have ample bearing supports at both 
sides that the power is applied and absorbed at 
the most advantageous points, viz., on and be 
tween the opposed bearings and that all tortional 
displacements which would cause unwanted fric 
tion in operation are prevented or eliminated. 

I make use of the lower portion of the sealed 
housing as a sump to hold the oil which I force 
to the several opposed surfaces including the 
beerings etc., of the pump. Preferably the 

the pump through the de 
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quantity of contained lubricant is sufficient to fill . 
the lower part of the housing to the level indi 
cated approximately by the line 42 which pref 
erably is entirely below the pump and the motor 
so that the oil will not be picked up and thrown 
by these moving parts. Another reason for keep 
ing the level of oil below and Out of contact with 

70 

75 

3 
the rotating parts of the pump is to prevent the 
churning of the oil with its undesired effects of 
acting as a brake on the pump and the develop 
ment of undesired heat. The oil may be intro 
duced to the housing through any suitable open 
ing, not shown, which opening, during operation, 
is closed by any suitable means such as a screw 
plug. 
As explained, to make the unit complete and 

Self-contained as well as attain other advantages, 
I provide what may be termed a secondary or 
auxiliary pump, especially in the forms shown, 
for lifting the oil from the bottom of the housing 
and forcing it to all of the bearings of the pump 
and to all other parts and surfaces subject to 
friction and Wear, and between all opposed sur 
faces between which the fluid operated on by the 
pump might tend to pass, in other words, the 
lubricant tends not only to reduce wear but to 
Seal the pump chamber against leakage of the 
fluids being operated upon. 
In addition to the secondary pump which will 

presently be described, suitable passageways, 
ducts and channels are provided to conduct the 
lubricant from the bottom of the housing to the 
Secondary pump and from the pump to the vari 
ous places of application and back again to the 
lower part of the housing. . 
What I now consider, as a preferable form of 

Secondary pump is as follows: . . . 
The top of the rotor B is provided with a coun 

terbore 43 which extends down into the body of 
the rótor and has a flat bottom 44. The depth 
of the counterbore is but a fraction of the longi 
tudinal depth of the rotor and the space defined 
by the outer wall 45 and bottom 44 of the coun 
terbore and the opposed or under surface of the 
top cylinder head 2 constitutes, in a manner, the 
cylinder of the secondary pump. The diameter 
of this space, as shown, is such that it lies just 
within the inner side of the plug 29 and the 
main pump vane 26 is provided at one end with 
a projection 46 at its inner edge arranged and 
adapted to project into said secondary space and 
serve as the pump Vane therefor. 
The Outer Wall 45 of the auxiliary pump space 

is, of course, concentric with the rotor B and the 
inner end of the projection 46 rotates in a circle 
concentric with the cylinder A. To provide a 
crescent shaped space in which the projection 46 
Will operate as an abutment in a rotary pump I 
provide an eccentric ring 47 carried by the up 
per head 2 and projecting into said counter 
bore 43. This projecting ring is, of course, as 
shown, eccentric to the shaft 3 upon which the 
rotor is mounted, but is concentric with the cyl 
inder A. The outer surface of the ring 47 forms 
the inner Wall of the Crescent shaped space of 
the secondary pump and it is eccentric and tan 
gential to the outer wall 45 of the counter-bore 
43. The inner end of the vane projection 46 con 
tacts with the outer surface of the ring 47 and 
serves as the abutment of the secondary pump. 
As plainly shown in Fig. 3, the crescent shaped 

space of the auxiliary or secondary pump is di 
ametrically opposed to the crescent shaped space. 
of the primary pump and consequently to the ex-. 
tent that pressures are produced in the two 
pumps, they tend to oppose or balance each other 
radially so far as bearing pressures or vibrations 
are concerned. 
To supply oil to the secondary pump and to 

convey oil away from same, an inlet port 48 is 
provided at one side of the vane projection 46 
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and outlet ports 49 and 50 are provided at the 
opposite side. 
To direct oil from the supply of oil in the bot 

tom part of the housing to the secondary pump, 
I provide a passageway 5 which extends through 
the bearing member 6 entering the base below the 
normal level of the oil and extending through 
the wall of said bearing member to a point some 
what below the upper end thereof, where it con 
nects with a circumferential groove 52 formed in 
the internal bearing surface of Said member 6. 
As described before the shaft 3 is rotatably 
mounted within this bearing member and it is 
provided with a longitudinal oil passageway 53 
extending up from the groove 52 and connected 
by an inclined passageway 54 with the inlet port 
48 of the secondary pump. The inclined pas 
sageway 54 is formed partly in the shaft 3 and 
partly in the rotor B. 
The outlet 49 is for delivering the oil to all of 

the Surfaces below the Secondary pump and the 
outlet 50 is for delivering the oil to all of the sur 
faces above the secondary pump. 
The outlet 49 connects with a downwardly ex 

tending passageway 55, see Fig. 6, which extends 
vertically through the rotor B and discharges oil 
at its lower surface. The opposed top end 56 of 
the lower bearing member 6, is provided with 
two chambers or pockets 57 and 58 (Figs. 5 and 
7) formed therein and open at their tops. As the 
pump rotates the delivery passageway 55 passes 
over these pockets and discharges oil into each 
of same once for each revolution of the pump 
cylinder. 
The pocket or chamber 57 is connected by a 

longitudinal passageway 59 extending down 
through the bearing member 6 and which com 
municates at its lower end With a longitudinal oil 
groove 60 in the outer surface of said member 6 
and supplies oil to the bearing Surface of the 
bearing projection 8 extending down from the 
lower cylinder head 3. 
The pocket 58 is connected by a longitudinal 

passageway 6 extending down through the bear 
ing member 6 and which provides communication 
at its lower end between a space 62 within the 
bearing member 6 and said pocket 58 and 
through which the oil is delivered to the bear 
ing surfaces of the lower part of shaft 3. 
The lower end of the shaft 3 is reduced in 

diameter between its end portions as shown at 63 
to provide the space 62, and which forms the 
lower part of said shaft with bearings 64 at the 
bottom portion and 65 at the portion adjacent to 
the cylinder A. 
As best shown in Fig. 5, the circumferential 

groove 52 through which the oil passes on its way 
to the secondary pump lies wholly inside of the 
two longitudinal passageways 60 and 6 and does 
not communicate therewith. 
For directing oil to the lower end of the rotor 

the delivery passageway 55 branches off within 
the rotor as shown at 66, Fig. 6, and communi 
cates with a circumferential oil groove 67, in the 
bottom face of the rotor. - - - 

The oil delivery port 50 extends through the 
eccentric ring 47 and delivers oil to the Space 
within the same and at the Outer Surface of the 
shaft 3. 
The upper bearing member 7 is provided with 

a longitudinal oil groove 68 on its inner Surface 
by which the bearing of the shaft is oiled and 
this groove 68 communicates at its upper end with 
a space 69 above the upper end of the Shaft 

O 

5 

20 

25 

30 

35 

40 

55 

60 

65 

70 

2,246,278 
flow TO to permit any surplus oil to eScape into 
the housing and avoid the production of any end 
pressure on the shaft 3. 
The groove 68 also communicates with a Sim 

ilar groove in the outer surface of the bearing 
member 7 through a radial hole 2 and by means 
of which the cylinder bearing on the upper bear 
ing member is supplied with oil. 
The eccentric ring 46 is preferably formed with 

an enlarged base ring 73 for mounting the eccen 
tric ring in the top cylinder head 2 which is pro 
vided with a concentric counterbore T4 for re 
ceiving same. The engagement of the base 3 
in the counterbore 74 is preferably a drive fit. 
The eccentric ring 47 is preferably made of a 

harder and tougher metal than the cyinder 
head, Such as steel, While the cylinder head 2 is 
preferably made of cast iron or Some similar 
metal. 
To make Sure of oil reaching the horizontal 

bearing 9 at the lower end of the bearing pro 
jection 8 on the lower cylinder head 3, an oil 
groove 75 is provided in said shoulder 9 which 
is fed by the oil groove 60 in the outer surface 
of the lower bearing member 6. 

It is obvious that with oil under pressure in 
the pump chamber of the secondary pump, be 
sides oil being forced through the oil delivery 
passages as has been described it will also be 
forced from Said pump chamber into the clear 
ance Spaces at the ends of the rotor B, into the 
bearing for the plug 29, and into the slot 30 
in the plug 29 in which the vane 26 slides back 
and forth, thereby not only lubricating the pump 
Surfaces but also providing an effective Seal be 
tween opposed pump surfaces which will pre 
vent leakage between the chambers or recesses of 
the same or different pumps. 

It should be understood, however, that I do 
not desire to limit the invention or the protec 
tion of any patent granted on this application, 
to the arrangement of oil distribution passage 
Ways shown and described, nor to any particular 
arrangement of lubicating passageways and 
ducts, but desire to extend the protection of the 
patent to any arrangement of oil distributory 
passageways, when distribution is effected by a 
Secondary pump mounted in co-operative asso 
ciation with the primary pump in accordance 
With this invention, as defined by the appended 
claims. 

It is to be noted that, with the relation of 
primary and Secondary pumps described, the 
axis of rotation of the rotor B of the primary 
pump is eccentric to the axis of the cylinder A, 
and the axis of rotation of the rotor of the 
Secondary pump (the ring 47) is concentric with 
the axis of rotation of the cylinder A of the 
primary pump, and that the cylinder of the sec 
Ondary pump defined by the outer wall 45 of 
the auxiliary pump space is eccentric to the axis 
of rotation of the cylinder A, of the primary 
pump. Also, the axis of rotation of both the 
rotor B of the primary pump and the cylinder 
of the secondary pump defined by the wall 45, 
are off-set from the axis of rotation of the cylin 
der A of the primary pump. 
With this relation it is obvious that the point 

of tangency of the primary rotor B to the bore 
of the cylinder A of the primary pump will be 
diametrically opposite to the point of tangency 
of the rotor 47 of the secondary pump with the 
cylinder wall 45. In other words the two pump 
recesses are diametrically opposed. Thus, while which space is provided with an outlet or over- 75 the primary pump vane is passing the point of 
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tangency of the cylinder and rotor of the pri 
mary pump, corresponding to minimum dis 
charge of the primary pump, the vane of the sec 
ondary pump will be in a position 180 degrees 
from the point of tangency of the cylinder and 

the bearing member fits. 

rotor thereof, corresponding to maximum dis 
charge of the secondary pump. 

It is obvious that a duplex rotary pump com 
prising primary and Secondary rotary pumps 
combined and co-ordinated in accordance with 
this invention, substantially in the manner here 
inbefore described for pumping different fluids, 
may readily be adapted for pumping one fluid 
only, so that each will supplement the other, 
and thereby increase and equalize the volumetric 
discharge of the pump, thus reducing vibration 
and minimizing pulsation, by changing the ar 
rangement of and also the relative sizes of the 
pump cylinders and passageways, so that each 
pump will execute the initial one-half of its 
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tion 92 which has a central bore 93 in which 

As in the first form described it is now seen 
that both the rotor and the cylinder have bear 
ings on both sides. This tends to avoid all twist 
ing or other unwanted forces which might in 
crease the friction of the rotating members. 
As before described the rotor B and cylinder 

A are arranged in eccentric tangential relation 
and the cylinder, as in the former instance car 
ries a radially arranged vane or abutment 94 
which is fixed in a longitudinal slot 95, provided 
in the wall of the cylinder, by a pin 96. The free 
inner end 97 of the vane 94 projects into the ro 
tor B and as in the former instance there is pro 
vided a similar flexible connection between the 
vane and the rotor comprising a cylindrical plug 
98 provided with a radial slot 99 to receive the 
vane 94 and fitted in a cylindrical Opening foo 
provided in the rotor near its Outer periphery. 

pumping cycle, during which the quantity of T The vane operates as an abutment to cause the pump action as the two members are rotated. fluid handled--either supply or discharge-is in 
creasing, concurrently with the execution of the 
other pump of the final one-half of its pumping 
cycle, during which the quantity of fluid han- 25 
died thereby is decreasing, whereby the fluid . 
Supply to one pump will increase as that to the 
other pump decreases and vice versa, and the 
fluid discharge from one will increase as that of 
the other decreases, and vice versa. 
In Figs, 8 to 15, inclusive, there is illustrated 

a pump quite similar to that already described 
except that power is applied from outside the 
housing to operate the pump. Another differ 
ence between the two forms is that in this sec 
ond form the axes of the rotation parts are hori 
Zontal instead of vertical. 

Furthermore as the bearing members are ar ranged horizontally, the means for distributing 
the oil thereto is somewhat different but to all 
practical purposes the same. 
As in the former instance the pump is en 

closed in a sealed housing comprising a hollow 
box-like member 76 which has an integral end 
wall 77 at one end and a removable end wall or 
cover 8 at the opposite end adapted to close a 
relatively large end opening 79. The removable 
end wall 78 is secured to the housing 76 by bolts 
80 and serves to seal the housing. 
. As stated the cylinder A and rotor B, in this 
form rotate on horizontal axes and the fixed 
bearing members which support the rotating 
parts are secured to and project horizontally 
from the end walls TT and 78. As shown, a 
sleeve-like bearing member 8 somewhat similar 
to the bearing member 6 in the other form is 
secured to the integral end wall 77 by screws 82 
and a somewhat similar bearing member 83 is 
secured to the removable end wall 78 by screws 
4 and is in axial alignment with the member 
8 and the two bearing members 8 and 83 ro 
statably carry the rotor B and cylinder A on 
parallel axes. 
As hereinbefore described the rotor B is 

mounted on and rotatably secured to a central 
shaft 85, the bearing members 8 and 83 being 
provided with bores 86 and 87 respectively, in 
which the end portions of the shaft are received. 
The cylinder A as before described is closed 

at its ends by removably attached heads 88 and 
89. The head 88 is provided with a bearing pro 
jection 90 provided with a central bore 9 in 
which the bearing member 8 fits and the op 
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When the cylinder A is rotated it serves, through 
the vane 94, to rotate the rotor. 
In this form the inlet for the fluid to be acted 

on is preferably through the integral head as 
shown at 0 and the shaft 85 is provided with a 
longitudinal passageway 02 to conduct the fluid 
to a point within the rotor and which connects 
at its inner end with a radial passage 03 formed 
in the body of the rotor. This radial passage 
(connects with a second passage 04 in the rotor 
which emerges at the rear side of the vane to 
direct the fiuid into the pump compression space. 
As in the first form described the vane 94 is 

provided at One end with a projection. O5 ex 
tending inwardly from its inner edge and which 
operates as the vane of a secondary pump for the 
purpose, in the form shown, of pumping oil to 
the various opposed and moving surfaces of the 
plmp. ; 
The lower part of the housing 76 constitutes 

an oil reservoir, the normal level of the oil there 
in being as shown approximately at the level in 
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dicated by the line 06 which is as shown below 
all rotating parts to avoid any possibility of 
churning or splashing the oil when the pump 
is operating. 

Similar to the form first described, the rotor 
B is provided with a counterbore O at one end 
concentric with the periphery of the rotor and 
which provides a space in which the inner pro 
jection 05 on the vane 94 can operate. Also 
similar to the first form an eccentric ring fos 
projects into said counterbore 107 and with 
which the inner end of the projection 0.5 tightly 
contacts. The eccentric ring 08, as best shown 
in Fig. 10, is tangential to the periphery of the 

107 and provides the crescent 
shaped space O9 in which thp vane projection 
OS operates as a pump. 
As in the former instance, passageways are 

provided for conducting oil from the supply in 
the base of the housing to the suction side of said 
space O9 and for delivering oil from the de 
livery side to the several opposed and moving 
surfaces of the pump, 
The oil supply passages include an inlet port 
for said space 9 at the suction side of the 

Vane, a passageway if through the rotor lead 
ing to said port, a longitudinal passageway 2 
in the shaft. 85 connected at one end with the 
passageway if f and at the other end with a cir 
cumferential groove f3 in the outer surface of 

posite head 89 is provided with a bearing projec-75 the shaft. This groove 3 communicates with a 
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longitudinal passageway 4 in the body of the 
fixed bearing member 8 and this communicates 
by a vertical passageway 4' in the end wall 
with the oil space in the bottom of the housing 
below the normal oil level thereof. This is quite 
similar to the oil supply passages in the pump 
first described. 
To direct oil from the secondary pump to the 

several surfaces to be oiled the passageways are 
quite similar to those described in connection 
with the description of the first form. 
A delivery passage 5 is provided for said 

pump space 09 located on the opposite side of 
the vane from the inlet passage O. This deliv 
ery passage extends through the rotor B and 
leads to a circumferential oil groove 6 formed 
in the opposite side face of the rotor. A second 
delivery passage fill is provided for the pump 
space 09, which leads through the rotor B and 
delivers oil into pockets or chambers 8 and 
f 9 provided in the adjacent inner end of the 
fixed bearing member 8. The pocket f : 8 de 
livers oil to the outer bearing surface of the 
bearing member 8 through a passageway 20 
and the pocket 9 delivers oil to the inner bear 
ing surface of said member 8 at two places, the 
first through an oil groove 2 formed in the in 
ner Surface of said bearing member and the Sec 
ond through a longitudinal passageway 22 ex 
tending longitudinally through the body of said 
bearing member. 
As in the form first described the eccentric 

ring 08 is formed integral with a base ring por 
tion 23 which is received and held in a counter 
bore f24 provided in the cylinder head 89 and 
the fixed bearing member 83 terminates at the 
rear face of this base ring as shown in Fig. 8. 

For delivering oil from the secondary pump 
space O9 to the bearing surfaces at the same 
end of the pump with the secondary pump a de 
livery port 25 is provided extending through the 
base 23 of the eccentric ring 07 and the ad 
jacent inner end of the fixed bearing member 
83 is provided with two diametrically spaced 
pockets or chambers 26 at the upper side and 
27 at the lower side and with both of which 

pockets the delivery port 25 registers once for 
each revolution of the pump. 
The upper pocket 26 oils the outer bearing 

surface of the fixed bearing member 83 through 
a longitudinal oil groove 28 formed in the outer 
surface of said member. 
The inner surface of said member is provided 

with a longitudinal oil groove 29 which extends 
through said member to its base end and is con 
nected with said lower pocket 27 by a passage 
way 30. The surplus oil flows through to a 
space f3 at the outer end of the shaft 85 within 
said bearing member 87 and is utilized to lubri 
cate the driving shaft which extends through the 
Wall of the housing as will now be described. 

Instead of the electric motor arranged within 
the housing for driving the pump as shown in 
the first form described it is often desirable to 
have the motor outside of or independent of the 
pump especially in larger or cheaper units par 
ticularly where used for compressing air for au 
tomobile tires and other purposes. In the form 
being described there is a countershaft f32 pro 
vided which extends through a suitable bearing 
33 formed on the removable end plate or 

Wall 8. 
A toothed pinion f34 is secured rigidly on the 

inner end of said shaft f32 and a co-operating 
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jection 92 of the cylinder head 89 so that when 
the shaft f32 is rotated the pump will be driven. 

For oiling the bearing of the shaft 32 a ver 
tical oil passageway 36 is provided in the head 
78 communicating at its lower end With said 
space 3 in the base of the fixed bearing mem 
ber 83 and at its upper end with a longitudinal 
oil groove 37 formed in said bearing 33 and 
extending from its connection with the upper 
end of said passageway 36 to the outer end of 
said bearing 33. 
A belt pulley 38 or other Sui able means may 

be secured on the outer end (f the shaft 32 
as a medium for applying power thereto. 
The surplus oil is delivered to the Outer end 

of said bearing and to make Said opening pres 
suretight and to prevent the escape of the oil 
from the housing and its consequent depletion, 
a suitable packing means is provided at the Outer 
end of the bearing. 

It is desirable that the packing be such as to 
add a minimum of friction and it has beell 
found that what is known as a metal bellows 
packing 39 fulfills the requirements. 
This packing 39, as shown in the drawings, 

is contained in an enlarged extension f40 of 
the bearing f33 which is formed to provide a 
space to receive the packing. The packing as 
shown consists of a metal ring 4 at the inner 
end which contacts with a shoulder 42 formed 
on the shaft 32, a ring 43 at the outer end 
which is Secured tightly to the outer end of the 
bearing 33 by Screws 44 and the two rings 
connected by and sealed to a sheet metal bel 
lows connector 44'. This construction effec 
tually Seals this opening in the Wall of the hous 
ing against the passage of any fluid either into 
or out of the housing and prevents the escape 
of the oil which can fill the space 4.5 outside 
of the packing. This space 45 is connected 
by a passageway through the bearing 33 to the 
interior of the housing so that any surplus oil 
can readily escape back into the housing and 
flow down into the base thereof. 
As in the form first described the pump cyl 

inder A is provided with a delivery opening con 
trolled by a check valve arranged at the oppo 
site side of the vane 95 from the supply Open 
ing foll but it has not been thought necessary 
to illustrate this obvious detail, also the hous 
ing is provided with means such as the Screw 
threaded opening 46 for delivery of the fluid 
acted on by the pump to a point outside of the 
housing as is usual in such apparatus. 
In Figs. 16 to 19, inclusive, there is illustrated 

a form of pump which embodies many of the 
features shown in connection with the gear driv 
en form just described but varies therefrom as 
regards the application and development of the 
secondary pump idea. 

In the form of pump as shown herein, with 
its central shaft, the fixed bearing members and 
the co-operating cylinder and rotor, the cylin 
der is eccentrically arranged about the central 
shaft and I make use of this idea in the form 
shown in the figures now being described to pro 
vide the secondary or oil pumps, 
As the shaft is relatively small and the Con 

sequent amount of oil delivered by one pump 
would be relatively small, I provide what may 
be termed a double pump or one at each end of 
the rotor. This results in another important 
advantage, namely, the two secondary pumps 
being arranged one at each end of the rotor, 
the resultant pressures of the main and Sec 
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Ondary pumps are more nearly balanced, result 
ing in less friction and less power absorption. 

Another quite important advantage will be 
understood from the drawings and the descrip 
tion and relates to a simplification of the oil sup 
ply and distribution passageways, thus reducing 
costs and possibility of stoppage. 
In this form as in the others described, the 

pump which includes the cylinder A and rotor 
B is arranged within a sealed housing 47, indi 
cated by the end and base walls thereof. The 
pump is of the gear driven form just above de 
Scribed and the cylinder and rotor rotate on 
horizontal axes. 

In the present form as shown in the drawings, 
a secondary pump is arranged at each end of 
the rotor B and these two together with their 
connecting oil passages are duplicates of each 
other except that one secondary pump is con 
nected with a passageway leading to the pinion 
shaft (not shown) and also except that the di 
ameter of the central shaft is smaller at one 
pump than at the other pump. Excepting as 
to the details mentioned, the two secondary 
pumps are substantial duplicates of each other 
and a description of one will suffice for both. 
In this form the fixed sleeve-like bearing mem 

bers 48 and 69 which are similar to the mem 
bers 8 and 83 of the second form described like 
wise project inwardly from the end walls of the 
housing and both terminate somewhat short of 
the inner faces of the adjacent cylinder heads 
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5 and 5, respectively, and the heads each 
have inner circumferential flanges which pro 
ject in toward the central shaft 52 as shown 
at 53 and 54 respectively. The cylinder A with 
its heads as already described and as best shown 
in Fig. 19 is mounted eccentrically to the central 
shaft f 52 and consequently the inwardly project 
ing parts 53 and 54 of the heads which Over 
lap the inner ends of the respective fixed bear 
ing members have to be provided with central 
openings as indicated at 55, Fig. 19, large enough 
to allow for the eccentric movement of the 
cylinder and shaft. This opening 55 is made 
just large enough so that its periphery Will be 
tangent to the eccentric shaft within and this 
construction forms a crescent shaped space 56 
which I utilize as the pump space for the sec 
Ondary pump. 
In this form of the invention the cylinder is 

driven and it drives the rotor and the rotor is 
preferably secured to the shaft as before so that 
the shaft rotates with the cylinder as in the form 
hereinbefore described. provide a substantially square plunger 57 
which is mounted in a radial opening 58 pro 
vided in the inner part of the cylinder head. This 
opening 58 is open towards the rotor and is 
equal in width, that is along the shaft, to the 
thickness of the inwardly projecting flange 50 
on the cylinder head. As the vane or abutment 
5 is wholly within the cylinder head and does 

not contact with any other part at its outer end 
to force it in, I provide a push spring 59 ar 
ranged in the outer end of the opening 58 which 
yieldingly holds the abutment 57 pushed in 
wardly with its inner end in contact with the 
shaft 52 at all times. 
To supply oil to said pump spaces, vertical 

supply passageways 60 are provided in the end 
walls of the housing which communicate at their 
ends with a supply of oil 6 in the base of the 
housing and at their upper ends with longitudio 
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7. 
fixed bearing members 48 and 149 respectively. 

Confining Ourselves for the present to the right 
hand secondary pump, the longitudinal passage 
way 62 extends through to the inner end of the 
fixed bearing member terminating in a port 63 
through which the oil enters the pump space 
f56 at one side of the tangential point between 
the shaft 52 and the perimeter of the pump 
Space. . 

For delivering the oil from said pump space to 
the several opposed surfaces of the main pump at 
the adjacent end of the pump, I provide a second 
passageway 64 in the wall of the fixed bearing 
member 49 which communicates at its inner end 
with the pump space 56 preferably close to said. 
tangential point at its opposite side. This sec 
Ond passageway is arranged at the opposite side 
of the member 49 from the supply passage f2. 
and supplies oil to both the inner and Outer 
bearing surfaces of the fixed bearing member 49 
through delivery passageways 65 and 66 re 
spectively with which the passageway 64 com 
hunicates. The delivery passageway 65 communicates 
with a longitudinal oil groove 67 provided on the 
inner bearing surface of the fixed bearing mem 
ber and which communicates at its Outer end 
with a free space 68 at the outer end of the 
shaft 52. This space is connected with the bear 
ing of the pinion shaft (not shown) by a pas 
sageway 69 made through the adjacent end wall 
of the housing. 
The oil passageways at the other end of the 

main pump are the same as those already de 
scribed except as to the pinion shaft oil passage 
Way. 
The oil pump at the opposite side of the rotor 

is similar to that already described except that 
it operates on the shaft 52 where it is of slightly 
larger diameter. It will be readily seen that as 
the openings 56 are each closed on one side by 
the adjacent ends of the rotor the oil will be car 
red out between the ends of the rotor and the 
cylinder heads and will reach all surfaces of the 
rotor B and cylinder A which need lubrication. . 
As in the geared form of pump hereinbefore 

described an inlet passageway 70 for the fluid 
to be acted on by the pump is provided in one 
end portion of the shaft 52 and a suitable pas 
sage (not shown) is provided for the discharge 
of the fluid from the housing. 
As many modifications of the invention will 

readily suggest themselves to one skilled in the 
art, I do not limit or confine the invention to the 
details of construction or to the specific combi 
nations of parts and devices herein shown and , 
described except within the scope of the ap 
pended claims. 

(ain: 
1. In a rotary pump, the combination of sup 

port and housing means forming a frame and 
also forming a sealed housing, pump members 
therein comprising a cylinder and a rotor, heads 
which close the ends of the cylinder and are fixed 
thereto and one at least of which is detachable, 
one of said cylinder heads provided with an open 
ing into which a portion of the pump frame ex 
tends, the construction being such that the inner 
face of said extended portion of the pump frame 
is opposed to and parallel with the inner face of 
the other cylinder head, means for rotatably 
mounting said cylinder and rotor on the pump 
frame in eccentric, tangential relation, compris 
ing a shank rigidly fixed to the rotor, said shank 

nal passageways 62 extending in through the 75 extending through said opening in. a cylinder. 
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head, said shank being rotatably fitted to a bear 
ing formed in the pump frame, a single vane 
rigidly secured to the cylinder and which flex 
ibly connects the cylinder and the rotor and has 
rocking and sliding engagement with the rotor, 
and means for rotating said pump members ap 
plied to the cylinder, said pump being provided 
with fluid supply and discharge passageways 
which communicate with the pump chamber at 
opposite sides of the pump vane, one of which 
passageways comprises a section formed in the 
bearing shank of the rotor and both of which 
passageways communicate with other passage 
ways formed through the frame and housing 
realS. 
2. In a rotary pump, the combination of a 

frame, primary pump members comprising a 
cylinder having two heads and a rotor within 
said cylinder, means for rotatably mounting Said 
cylinder and rotor in bearings on the pump frame 
in eccentric tangential relation, an impelling 
vane sealed to both pump members, and which 
flexibly connects, said pump members, means for 
rotating said pump members, said pump being 
provided with fluid supply and discharge pas 
sageways which communicate with the pump 
chamber at opposite sides of the pump vane, the 
supply passageway comprising a section formed 
in a rotatable pump member, and a Secondary 
rotary pump the cylinder of which comprises a 
cylindrical recess formed in an end face of one 
primary rotatable pump member and concentric 
thereto, and the rotor of which secondary pump 
comprises a cylindrical boss formed on the proX 
imate end face of the other primary rotatable 
pump member, concentric thereto, and tangen 
tially engaging the inner cylindrical wall of Said 
recess, a secondary pump vane having engage 
ment with the rotor of the secondary pump, Said 
secondary pump being provided with fluid supply 
and discharge passageways which communicate 
with the secondary pump chamber at Opposite 
sides of the secondary pump vane, the Supply 
passageway of the secondary pump comprising 
a section formed in a rotatable pump member, 
the construction being such that the Section of 
the supply passageway of the primary pump 
formed in a rotatable pump member and the 
section of the supply passageway of the second 
ary pump formed in a rotatable pump member 
are independent and have no communication 
within the confines of the primary pump cyl 
inder. 

3. A duplex pump as specified in claim 2 in 
which the cylinder of the secondary rotary pump 
comprises a cylindrical recess formed in One end 
of the rotor of the primary pump and concentric 
thereto and the rotor of which secondary pump 
comprises a cylindrical boss formed on the proxi 
mate cylinder head of the primary pump and 
concentric thereto. 

4. The duplex pump specified in claim 2, in 
which the relation is such that in operation Said 
pumps traverse corresponding portions of their 
pumping cycles during equal alternate time in 
tervals. 

5. A duplex rotary pump as specified in claim 
2, in which the primary pump vane is rigidly 
fixed to the cylinder of the primary pump, and 
has rocking and sliding engagement with the 
rotor of the primary pump and in which an ex 
tension of said vane constitutes the Secondary 
pump vane and divides the crescent-shaped 
chamber of the secondary pump into vacuum 
and compression sections during rotation. 
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6. A duplex rotary pump as Specified in claim 

2, in which the inlet side of the secondary pump 
communicates with a lubricant oil supply and the 
discharge side of Said secondary pump COm 
municates with the clearances existing between 
the inside wall and heads of the primary cylin 
der and the surfaces of the primary rotor, and 
with various bearing points. 

7. A duplex rotary pump as Specified in claim 
2, in which the fluid supply passagewa of the 
secondary pump is formed through the rotor of 
the primary pump and communicates with a pas 
sageway formed through the pump frame, and in 
which the fluid discharge passageway of the Sec 
ondary pump is, in part formed through the 
rotor of the primary pump. 

8. A duplex rotary pump as specified in claim 
2, in which the discharge passgeway of the sec 
ondary pump is formed in part through the 
rotor of the primary pump and communicates 
through several passgeways, respectively, with 
the clearances existing between the inner Sur 
faces of the primary cylinder and its attached 
heads and the Surfaces of the primary rotor, and 
with the various bearing points, including one 
bearing of the rotor, the construction being such 
that the said communication to the Said bear 
ing of the rotor is effective separately from the 
other said communications during the rotation 
of the pump, 

9. A duplex rotary pump comprising primary 
and Secondary pumps, the primary pump com 
prising a cylinder and rotor rotatably mounted 
in eccentric, tangential relation, a pump vane 
rigidly secured to the primary pump cylinder, a 
rock-member rotatable in an open-sided bearing 
formed in the rotor of the primary pump pro 
vided with a slot to which the vane of the pri 
mary pump is slidably fitted, and the secondary 
pump comprising a tangentially engaging cylin 
drical recess and boss formed respectively, in an 
end of the rotor and on the proximate cylinder 
head of the primary pump concentric, respec 
tively, with the axes of rotation of the rotor and 
cylinder of the primary pump, and in tangential 
relation to each other, and a projection on the 
primary pump wane which extends through a 
Cut-away portion of the bottom of the Slot in 
the rock-member to which the primary pump 
Vane is slidably fitted, the end of which con 
tacts with the perimeter of the boss which forms 
the rotor of the secondary pump, and constitutes 
a vane which divides the secondary pump cham 
ber into Suction and discharge compartments, the 
construction being such that the suction com 
partments of Said pumps are at all times sepa 
rated within the confines of the cylinder of the 
primary pump, and means for rotating said pump 
members applied to the cylinder of the primary 
lip. 

10. In a rotary pump, the combination of a 
frame, pump members comprising a cylinder and 
rotor, Said cylinder having two heads rigidly at 
tached thereto one of which is provided with an 
opening in which a part of the pump frame is 
exposed, means for rotatably mounting said 
cylinder and rotor on the pump frame in eccen 
tric, tangential relation, comprising a bearing 
shank rigidly fixed to the rotor rotatably fitted 
to a bearing formed in the part of the pump 
frame exposed in the opening in said pump cyl 
inder, a single vane rigidly secured to the cyl 
inder, which flexibly connects the cylinder and 
rotor and has rocking engagement with the rotor, 
means for rotating said pump members applied 
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to the cylinder, said pump being provided with 
fluid supply and discharge passageways which 
communicate with the pump chamber at oppo 
site sides of the pump vane comprising a supply 
passageway a portion of which is formed through 
the rotor shank and rotor, and a discharge pas 
sageway formed through the wall of the cylin 
der, and a fluid-tight housing which encloses 
the discharge opening from the pump cylinder in 
which fluid discharged from the pump may be. 
accumulated, and a check-valve applied to said 
discharge opening arranged to prevent the pas 
sage of fluid from Said housing into the pump 
cylinder, the construction being such that, in Op 
eration, the areas of opposed surfaces of the cyl 
inder heads exposed to pressure within the pump 
cylinder Will be equal. 

11. The rotary pump specified in claim 10, and 
a secondary rotary pump comprising pumping 
members formed within the cylinder of Said first 
mentioned pump, and means rendered operative 
by actuation of said first mentioned pump for 
driving said second pump, the construction being 
such that the suction sides of said pumps, re 
spectively, will be separated within the confines 
of the cylinder of said first mentioned pump. 

12. In a rotary pump, a sealed housing and 
frame, pump members therein comprising a 
closed cylinder and a rotor therein forming a 
primary pump chamber, means for rotatably 
mounting said cylinder and rotor on the pump 
frame in eccentric tangential relation, compris 
ing bearing projections on the cylinder heads, 
axially a ligned bearings on the pump frame by 
which said projections are rotatably supported, 
means for eccentrically mounting the rotor con 
prising supports extending from each end of the 
rotor also supported by axially aligned bearings, 
a vane secured to one of said pump members 
against relative radial movement thereto, means 
for flexibly connecting said vane with the other 
pump member for rotation therewith, means for 
rotating said pump members applied to the one 
to which the vane is secured, the housing adapt 
ed to hold a body of lubricating oil in its lower 
part, means operable by said pump for raising 
oil from said body and delivering it to the op 
posed and relatively movable surfaces of the cyl 
inder, rotor and frame, comprising a secondary 
pump within the confines of the primary pump 
and consisting of a cylindrical recess formed in 
an end face of one primary rotatable pump men 
ber and concentric therewith, a cylindrical boss 
formed on the proximate face of the other men 
ber, concentric thereto forming the rotor of the 
secondary pump, which boss tangentially engages 
the inner cylindrical wall of Said recess, a Sec 
ondary pump vane having engagement with 
the rotor of the secondary pump, Said rotatable 
members provided with fluid inlet and discharge 
passageways which communicate with the pump 
chamber at opposite sides of said pump vane, 
means for directing fluid from outside said hous 
ing to said inlet passageway, means for directing 
fluid from said discharge passageway outside of 
said housing and inlet and discharge passageWays 
for the secondary pump which are independent 
of the inlet and discharge passageways of the 
primary pump. 

13. The invention as defined in claim 12, in 
which the inlet passageway for fluid to the pri 
mary pump chamber has a portion which ex 
tends through one of the rotor Supports. 

14. The invention as defined in claim 12, the 
means for applying power to the rotatable pump 
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members comprising a source of power outside 
of the housing, a Counter-shaft adapted to be 
driven by said source of power, the counter-shaft 
extending through a bearing on one wall of the 
housing, means within the housing for operatively 
connecting the counter-shaft with the rotatable 
pump member to which the vane is secured to 
rotate same, said secondary pump being con 
nected to deliver oil to the Counter-shaft bear 
ing, and means for sealing said counter-shaft 
bearing against the passage of fluid either into 
or out of the housing. 

15. A duplex rotary pump comprising primary 
and secondary pumps, the primary pump com 
prising a cylinder and rotor rotatably mounted 
in eccentric, tangential relation, a pump vane 
secured in rigidly fixed position to the cylinder 
of the primary pump, a rock-member rotatable 
in an open-sided bearing formed in the rotor. 
of the primary pump provided with a slot to 
which the vane of the primary pump is slidably 
fitted, and the secondary pump comprising an 
engaging recess and boss formed, respectively, in 
an end of the rotor and on the proximate cylin 
der head of the primary pump concentric, respec 
tively, with the axes of rotation of the rotor and 
cylinder of the primary pump, and in tangential 
relation to each other, and a projection on the 
primary pump vane which extends through a 
cutaway portion of the bottom of the slot in the 
rock-member to which the primary pump vane 
is slidably fitted, the end of which contacts with 
the perimeter of the boss Which forms the rotor 
of the secondary pump, the construction being 
such that the vaccum chambers of said pumps 
will be separated within the confines of the pri 
mary pump cylinder, and means for rotating 
said pump members applied to the cylinder of . 
the primary pump. 

16. The invention as defined in claim 15, the 
cylinder and the rotor each having supports at 
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each side thereof. 
17. In a rotary pump, the combination of a 

frame, primary pump members comprising a 
closed cylinder and a rotor within said cylinder, 
means for rotatably mounting said cylinder and 
rotor on the pump frame in eccentric tangential 
relation, a single impelling vane Secured to one 
pump member against radial sliding engagement 
therewith, and which flexibly connects Said pump 
members, means for rotating Said pump men 
bers applied to the member to which the vane is 
so secured, said pump being provided with fluid 
supply and discharge passageways which Com 
municate with the pump chamber at opposite 
sides of the pump vane, the Supply paSSageway 
comprising a section formed in a rotatable pump 
member, a secondary rotary pump the cylinder 
of which comprises a cylindrical recess formed 
in an end face of one primary rotatable pump 
and concentric thereto, and the rotor of which 
secondary pump comprises a cylindrical boss 
formed on the proximate end face of the other . 
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primary rotatable pump member, concentric 
thereto, and tangentially engaging the inner cy 
lindrical wall of said recess, a secondary pump 
vane having engagement with the rotor of the 
Secondary pump, said Secondary pump being pro 
vided with fluid supply and discharge passage 
ways which communicate With the secondary 
pump chamber at opposite sides of the secondary 
pump vane, the supply pasageway of the sec 
ondary pump comprising a section formed in a 
rotatable pump member, the construction being 
such that the Section of the Supply passageway 
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of the primary pump formed in a rotatable pump 
member and the Section of the Supply passageway 
of the secondary pump formed in a rotatable 
pump member are independent and have no com 
munication within the confines of the primary 
pump cylinder. 

18. A duplex pump as specified in claim 17, in 
which the cylinder of the secondary rotary pump 
comprises a cylindrical recess formed in One end 
of the rotor of the primary pump and concentric 
therewith, and the rotor of which secondary 
pump comprises a cylindrical boss formed on 
the proximate cylinder end face of the primary 
pump and concentric to the primary cylinder. 

19. In a rotary pump of the kind described, 
having a primary pump comprising a pump cylin 
der and a rotor mounted in eccentric tangential 
relation, a pump frame, axially aligned bearing 
parts on the pump frame upon which the cylin 
der and rotor are rotatably carried, a secondary 
pump associated with the primary pump and 
comprising a cylindrical opening provided in a 
part which rotates with the cylinder, the Outer 
cylindrical wall thereof being concentric with the 
axis of rotation of the cylinder and forming the 
outer wall of the secondary pump space, means 
Within Said opening having a continuously curved 
outer surface forming the inner wall of the sec 
Ondary pump space, said inner and outer walls 
being in tangential contact at One point, a vane 
dividing said secondary pump space, means for 
retaining the inner end of said vane in contact 
with said inner wall of the secondary pump space, 
suitable ports for the secondary pump arranged 
at opposite sides of said tangential point and inlet 
and discharge passageways for the Secondary 
pump which are independent of the inlet and 
discharge passageways of the primary pump. 

20. The invention as defined in claim. 19, the 
primary rotor having a bearing projection ex 
tending out therefrom, said projection extending 
through said secondary pump Space and forming 
the rotor thereof. 

21. In a rotary pump of the kind described, a 
pump frame, pump members comprising a cyl 
inder and a co-operating rotor, heads closing the 
ends of the cylinder, means for rotatably mount 
ing the cylinder and rotor in eccentric, tangential 
relation, comprising bearing projectious on Said 
cylinder heads, axially aligned bearings on the 
frame by which said projections are rotatably 
Supported, a shank upon which the rotor is Sup 
ported for rotation, a vane secured to one pump 
member against radial movement relative there 
to, means for file.bly connecting the vane to the 
other pump member for causing the rotation 
thereof with the pump member to which the 
vane is secured, means for rotating Said pump 
members, a secondary pump associated with the 
primary pump and of which the rotor Shank con 
stitutes the rotor, a vane for the secondary pump 
arranged to rotate with the primary cylinder, 
means for causing the secondary vane to be held 
in yielding contact with said shank and suitable 
inlet and outlet ports for the Secondary pump. 

22. The rotary pump as defined in claim 21, in 
which the secondary pump consists of two like 
units one at each end of the primary pump, and 
inlet and discharge passageways for each unit 
of the secondary pump which are independent 
of the inlet and discharge passageways of the 
primary pump. 

23. In a rotary pump of the kind described a 
primary pump comprising a pump cylinder and 
a co-operating rotor, means for rotatably mount 
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ing said cylinder and rotor in eccentric, tangen 
tial relation, comprising rigid axially aligned 
bearing members, bearing projections on the cyl 
inder and rotor rotatably supported on the rigid 
bearings, and two secondary pumps one at each 
end of the rotor, the rotor bearing projections 
constituting the inner walls of the secondary 
pump spaces, said secondary pumps each ar 
ranged and adapted to deliver lubricating oil to 
the opposed bearing surfaces of the cylinder, 
rotor and bearings. 

24. In a rotary pump, in combination, a pump 
frame, primary pump members comprising a cyl 
inder closed at its ends by heads and a rotor with 
in the cylinder, means for rotatably mounting 
the cylinder and rotor on the pump frame in 
eccentric, tangential relation, an impelling vane 
rigidly secured to one pump member and project 
ing radially thereto, and which flexibly rotatably 
connects the two members, means for rotating the 
two members applied to the one to which the vane 
is secured, a secondary rotary pump including a 
cylinder and a tangential rotor formed within 
the confines of the primary pump, said impelling 
vane of the primary pump being provided with 
an extension at one end arranged and adapted 
to act as the vane of the Secondary pump, the 
arrangement being such that the two cylinders 
are diametrically opposed, inlet and discharge 
passageways communicating with said cylinders 
at opposite sides of their respective vanes the 
construction being such that the inlet and dis 
charge passageways for the Secondary pump are 
independent of the inlet and discharge passage 
Ways of the primary pump, 

25. A duplex rotary pump as defined in claim 
24, in which the inlet passageways of the Second 
ary pump communicate with an oil supply and 
the discharge passageways of which communi 
cate with clearances existing between the inside 
walls and heads of the primary cylinder and the 
opposed surfaces of the primary rotor, and with 
the various bearing points. 

26. A duplex pump as specified in claim 24, the 
primary cylinder and rotor each provided with 
bearing supports at each end of the pump. 

27. A duplex pump as specified in claim 24, the 
primary cylinder and rotor each provided with 
bearing Supports on the pump frame at each 
side, the pump frame comprising a sealed hous 
ing adapted to contain a supply of lubricating oil 
in its base, the inlet passageway of the secondary 
pump connecting with said supply of oil, and 
having a portion extending through a rotary part 
of the pump. 

28. A duplex pump as specified in claim 24, the 
primary cylinder and rdtor each having bearing 
Supports on the pump frame at each side, the 
pump being mounted in a sealed housing adapted 
to contain lubricating oil in its base, the inlet 
passageway of the secondary pump connecting 
with the supply of oil and the discharge passage 
way of the secondary pump, having portions 
which extend through rotating parts of the pump. 

29. A duplex pump as specified in claim 24, 
the pump being mounted in a sealed housing 
adapted to contain lubricating oil in its base, the 
inlet passageway of the secondary pump being 
connected with said supply of oil, said passageway 
having a portion extending through a stationary 
part of the pump and another portion extending 
through a rotating part of the pump and a cir 
Cumferential groove in One of said parts connect 
ing said two portions of said passageway. 

30. The rotary pump as specified in claim 24, 
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and the pump being mounted in a sealed housing, 
bearing projections on each cylinder head, bear 
ing members rigid with the frame supporting 
said bearing projections, the primary rotor hav 
ing Supports extending at each side and support 
ed by said rigid bearing members, the housing 
adapted to contain a supply of lubricating oil in 
its base, the inlet passageway of the secondary 
pump being connected with said oil supply and 
the discharge passageways of the secondary 
pump being connected with the bearings of the 
primary cylinder and rotor, Said latter passage 
way including an opening extending through the 
primary rotor, passageways extending through at 
least one of said rigid bearing members, and 
pockets at the inner end of the said rigid bearing 
member into which oil is intermittently dis 
charged from the opening extending through the 
primary rotor. 

31. In a pump a cylindrical pump member 
having two fixed heads, a pump member mov 
ably mounted therein on bearings in eccentric 
tangential relationship to the said cylindrical 
pump member, a single vane which extends be 
tween the cylindrical pump member and the said 
inner pump member, power means applied to 
one of said pump members, means for delivering 
oil to opposed surfaces of the cylindrical pump 
member, the inner pump member, and the bear 
ings, comprising a secondary pump consisting 
of a cylindrical recess formed in an end face of 
one pump member and concentric therewith, a 
cylindrical boss formed on the proximate face of 
the other pump member, concentric thereto, 
which boss tangentially engages the inner cylin 
drical wall of said recess, a secondary pump Vane 
having engagement with the said cylindrical boss, 
fluid inlet and discharge passageways which com 
municate with the primary pump chamber at op 
posite sides of the primary pump vane, and fluid 
inlet and discharge passageways which Com 
municate with the secondary pump chamber at 
opposite sides of the secondary pump vane, the 
construction being such that the two inlet pas 
sageways are separate and independent. 

32. In a rotary pump, the combination of 
frame and housing means forming a frame and 
also forming a sealed housing, pump members 
therein comprising a cylinder and a rotor, heads 
which close the ends of the cylinder and are fixed 
thereto and one at least of which is detachable, 
one of said cylinder heads provided with an open 
ing into which a portion of the pump frame 
extends, the relationship being. such that the 
inner face of said extended portion of the pump 
frame is opposed to and parallel with the inner 
face of the other cylinder head, means for ro 
tatably mounting said cylinder and rotor on the 
pump frame in eccentric, tangential relation, 
comprising a shank rigidly fixed to the rotor, 
said shank extending through said opening in a 
cylinder head, said shank being rotatably fitted 
to a bearing formed in the pump frame, and a 
single vane rigidly secured to the cylinder and 
which flexibly connects the cylinder and the ro 
tor and has rocking engagement with the rotor, 
said pump being provided with fluid supply and 
discharge passageways which communicate with 
the pump chamber at opposite sides of the pump 
vane, one of which passageways comprises a sec 
tion formed in the bearing shank of the rotor 
and both of which passageways communicate 
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with other passageways formed through the 
frame and housing means, and the means for 
mounting the cylinder consisting of an axial 
Shank on one of the cylinder heads which is 
rotatably fitted to a bearing in the pump frame, 
and to which power for driving the pump is 
applied directly. 

33. In a rotary pump, the combination of sup 
port and housing means forming a frame and 
also forming a sealed housing, pump members 
therein comprising a cylinder and a rotor, heads 
which close the ends of the cylinder and are fixed 
thereto and one at least of which is detachable, 
One of Said cylinder heads being provided with an 
opening into which a portion of the pump frame 
extends, the construction being such that the 
inner face of said extended portion of the pump 
frame is Opposed to and parallel with the inner 
face of the other cylinder head, means for ro 
tatably mounting said cylinder and rotor on the 
pump frame in eccentric tangential relation, com 
prising a shank rigidly fixed to the rotor, said 
Shank extending through said opening in a cyl 
inder head, said shank being rotatably fitted to 
a bearing formed in the pump frame, a single 
vane rigidly secured to the cylinder and which 
flexibly connects the cylinder and the rotor and 
has rocking and sliding engagement with the ro 
tor, means for rotating said pump members ap 
plied to the cylinder, said pump being provided 
With fluid supply and discharge passageways 
which communicate with the pump chamber at 
Opposite sides of the pump vane, one of which 
passageways comprises a section formed in the 
bearing shank of the rotor and both of which 
passageways communicate with other passage 
ways formed through the frame and housing 
means, said frame and housing means being 
adapted to hold a body of oil in the lower part 
thereof, and a secondary pump adapted to deliver 
oil from said body to the clearances between the 
rotor and the heads in sufficient pressure to effec 
tively seal said clearances against leakage of gas 

34. In a compressor, pump members including 
a headed cylinder comprising an outer ring and 
end walls and a piston within the cylinder in 
eccentric tangential relationship to the outer 
ring, to form a pump chamber, a blade dividing 
the chamber into intake and discharge stages, 
Said blade being rigid with one of the members 
and having a pivotal sliding fit with the other 
and sealed with respect to both of the members, 
actuating means for producing a pumping action 
with relative movement between said members, 
and an auxiliary pump including as pump mem 
bers a cylinder formed in a recess in one of said 
members, and a piston in eccentric tangential re 
lationship thereto, and a blade for the auxiliary 
pump carried by one of the auxiliary pump mem 
bers and engaging the other thereof, and dividing 
said recess into intake and discharge sections, said 
auxiliary pump being actuated with the main 
pump by said actuating means to produce a 
pumping action with relative movement between 
the piston and cylinder of the auxiliary pump, 
an intake for the auxiliary pump adapted to 
Supply a lubricant thereto, discharge passage 
means for delivering the lubricant from the aux 
iliary pump to the clearances between the mem 
bers of the main pump. 

WM. WARD DAVIDSON, 
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ond column, line 60, claim 17, after the word "pump" insert --member--; page 
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line 20, claim 3l, after "pump" first occurrence, insert -- comprising--; 
and that the said Letters Patent should be read with this correction therein 
that the same may conform to the record of the case in the Patent Office. 
Signed and sealed this 29th day of July, A. D. l9ll. 

Henry Wan Arsdale, 
(Seal) Acting Commissioner of Patents. 


