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This invention relates to pumps especially 
adapted for producing high vacua, though, 
of course, capable of other uses, and has for 
its principal object to produce a plurality 
of stages of pumping with more simplicity 
and economy than has heretofore been found 
possible, which is attained in the preferred 
embodiment here shown by making the in and 
out movement of the blade, of the well known 10 eccentric pump, perform a pumping opera 
tion distinct from that performed by the ec 
centric rotor. 

Further objects and advantages of the in 
vention will become apparent as the disclo 

15 sure proceeds and the description is read in 
connection with the accompanying drawings, 
in which 
Fig. 1 is a sectional view through a pump, 

similar to one unit of the device disclosed 
20 in the patent to Twardowsky, No. 1,385,101, 

of July 19, 1921, supplemented according 
to this invention; 

Fig. 2 is a section taken on the line 2-2 
of Fig. 1, with the oil bath omitted; 

Fig. 3 is a perspective view of the modified 
blade; 

Figs. 4, 5 and 6 are views similar to Fig. 
2, illustrating successive positions of the parts 
in a cycle of operations; 

Fig. 7 is a sectional view taken on the line 
7-7 of Fig. 2; and 

Fig. 8 is a sectional view taken on the line 
8-8 of Fig. 7. 
But it will be understood that this specific 

85 illustration, and the correspondingly specific 
description, are used to set forth the preferred 
embodiment as the best illustration of the in 
vention now known, but they are not intended 
to indicate the limits of the invention or to 

0 impose restrictions on the claims that would 
permit its substance to be appropriated with 
out infringement. 
The eccentric pump casing includes a ring 

10 and two plates 11 and 12 clamped at op 
posite sides thereof. The inner surface. 13 
of the ring 10 is cylindrical for cooperation 
with a similarly formed Zone or area 14 on 
a rotor 15, eccentrically mounted on a shaft 
16 passing through the plates 11 and 12. The 
intake port 17 is made by drilling the plate 
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12, and the exhaust port is made at 18through 
the periphery of the ring 10. 
The ring is provided with a lateral ex 

tension 19, which is slotted at 20 to receive 
a slide or blade 21, the inner end of which 
constantly engages the periphery of the rotor 
15 and divides the intake from the exhaust. 
The plates 11 and 12 have similar extensions 
Exhich cooperate with the edges of the 
SIOle. 

The extension 22 of the plate 11 is provided 
with an ear 23, upon which a lever 24 is 
fulcrumed at 25. One arm 26 of that lever 
is constantly pressed against the upper end 
of the blade or slide 21 by a spring 27, hav 
ing One end stretched between another arm 28 
of that lever and another ear 29 on the ex 
tension 22. 
The pump is mounted in an oil bath in 

cluding a casing 30, one side of which, 31, is 
removable, and, for convenience in assem 
bling the pump, is mounted on this remov 
able side, which is equipped with a suitable 
stuffing box 32 for the shaft 16. Access to 
the bath for filling and ordinary inspection 
is had by removing the cover 33. 
Pumps of this general type are as a rule 

used in two units connected in series for pro 
ducing high vacua and other similar work. 
According to this invention one of the units 
is omitted entirely and the other is equipped 
with a much cheaper pumping unit operated 
by the blade, slide, or whatever mechanical 
movement may be used to separate the intake 
and exhaust of the eccentric unit. For con 
venience, this second pump unit will be 
termed an auxiliary or booster pump and is 
so characterized because of its supplemental 
action in operating upon and compressing 
the air or other fluid exhausted from the ec 
centric pump unit. 
As shown, the slot 20 for the blade 21 is ex 

tended laterally to form a chamber 34 (Fig. 
2) which, for convenience, may be called a 
cylinder; and the blade 21 is equipped with 
an intermediately located projection 35 
which, for the same reason, may be called a 
piston, and which is, of course, fitted to the 
inner walls of the extensions 22 on the plates 
11 and 12, and the left wall 36 of the cylinder. 
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Near the bottom this latter wall connects 
with the inclined bottom 37, the lower ex 
tremity of which is separated from the lower 
end of the blade 21 to provide the exhaust 
port 18. 
Communication through this port is con 

trolled by a check valve consisting of a sim 
ple hollow cylinder 38, having its periphery 
cooperating with the adjacent surfaces of the 
blade 21 and the bottom 37, and its ends bear 
ing against the plates 11 and 12. A pin 89, 
fixed to one of the plates and projecting into 
the cylinder 38, confines its movement to de 
sirable limits. 
The piston 35 is equipped with a plurality 

of check valves comprising cylindrical bores 
40 having spherical or conical seats 41 to co 
operate with balls 42, whose movement away 
from the seats is limited by pins 43 extend 
ing across the bores 40. 
The upper corners of the blade 21 are beV. 

eled at 46, to provide for lubrication by oil 
from the bath. 
The operation of the eccentric pump is 

familiar, and is illustrated in Figs. 2,4, 5 and 
6, which show the parts in four successive positions in a cycle of operation. As the rotor 
15 turns clockwise from the position shown 
in Fig. 2, air or other material in the pump 
chamber is forced through the exhaust port 
18, and at the same time suction through the 
intake port 17 is created and constantly in 
creased on the opposite side of the blade 2. 
As the parts pass through the successive posl 
tions shown in these figures, the contents of 
the pump chamber of the eccentric pump. are 
delivered through the exhaust port 18 into 
the cylinder 34, and a new charge is drawn into the pump through the intakeport 17. 
As the rotor moves successively from the 

position shown in Fig. 2 through that shown 
in Fig. 4 to that shown in Fig. 5, the blade 
21, with its piston 35, descends and the air 
forced from the eccentric unit Or stage 
through the exhaust port 18 passes the valve 
38 and also the valves 42, except for a small 
portion remaining above the valve 38 in the 
position shown in Fig. 5. 
As the rotor moves from the position 

shown in Fig. 5 through that shown in Fig. 
6 to that shown in Fig. 2, the charge in the 
cylinder 34 is discharged through valves 44, 
in the head 45, which are similar to the Valves 
42 in the piston 35, after which it escapes 
through the oil in the bath. - 
With the proportions of the parts shown 

the volume delivered by the eccentric stage, 
when the vessel to be exhausted is near at 
mospheric pressure, will be in excess of the 
volumetric capacity of the cylinder 34 at the 
same pressure, and for that reason air will 
be forced past the check valves 38, 42 and 44 
throughout the greater part of the rotor's 
revolution. But as the pressure in the vessel 
to be exhausted is decreased this condition 

f 

changes, and at length the chamber 36 will be 
able to take the exhaust of the eccentric unit 
between the positions shown in Figs. 5 and 
2, during which time the piston 35 will ex 
haust from the chamber 34 the previous 
charge. Later, as the rotor moves between 
the positions shown in Figs. 2 and 5, the ex 
haust from the eccentric unit will pass the 
check valves 38 and 42 in almost equal 
amounts. 
The plurality stage pump here disclosed 

has a capacity comparable with two eccen 
tric units, as recommended in the Twardow 
sky patent, and the chamber 34, piston 35, 
and valves which make up the auxiliary stage 
can be produced much more cheaply than 
the additional parts necessary to a second 
eccentric unit or stage. 
I claim as my invention- ... • 
1. A pump comprising a casing having a 

cylindrical chamber and an auxiliary, cham 
ber in communication therewith, said auxil 
iary chamber having an inclined bottom ad 
jacent to the cylindrical chamber, an eccen 
tric rotor in the cylindrical chamber coop 
erating with its periphery, and a blade 
mounted in the casing and cooperating with 
the periphery of the rotor, and a valve coop 
erating with the inclined bottom of the auxil 
iary pump chamber and the blade. 

2. A vacuum pump comprising a casing 
provided with a chamber, an eccentric rotor 
in said chamber, said casing being provided 
with intake and discharge ports and passages 
leading to and from said ports, a sliding blade 
between said ports, a discharge valve for 
said discharge port and means in said dis 
charge passage located radially outwardly 
from said chamber for receiving air passing 
through said discharge port and for posi 
tively discharging the same from said pas 
Sage. 

8. A vacuum pump comprising a cham 
ber, a rotary piston for said chamber, intake 
and discharge ports for said chamber, means 
cooperating with said piston for drawing 
air into said chamber and for discharging 
the same into a discharge passage leading 
from said discharge port, and means includ 
ing a reciprocating piston within said dis 
charge passage for receiving air from said 
discharge port and for discharging the same 
from said passage. 

4. A vacuum pump comprising a casing 
having inlet and exhaust ports connected with 
a cylindrical chamber, an eccentric rotor in 
the chamber having a Zone of contact with 
the periphery of the chamber, and a blade co 
operating with the periphery of the rotor and 
moving in and Out With respect to the cham 
ber as the rotor revolves, in combination with 
a second pump including a chamber equipped 
withinlet and exhaust ports, a piston for said 
last named chamber operated by said blade, a 
valve in said second named inlet port con 
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tiguous to said second named chamber and 
in close proximity to said first named cham 
ber. 

5. A vacuum pump comprising a casing 
5 having a cylindrical chamber, an auxiliary 
chamber communicating thereWith, a check 
valve controlling communication between the 
chambers, an eccentric rotor in the cylindri 
cal chamber, a blade cooperating with the 

10 periphery of the rotor, and a piston on the 
blade operating in the auxiliary chamber, said 
piston having a passage therethrough and a 
valve for said passage. 

6. A multi-stage vacuum pump compris 
ing, an eccentric pump unit, a reciprocating 
pump unit comprising a piston in said recip 
rocating unit deriving its motion through 
cooperation with said eccentric pump unit, 
the outlet port of one pump and the inlet 

20 port of the second pump being in common, 
and a valve for the common port in close 
proximity to the two pumps and constituting 
the intake valve for one pump and the ex 
haust valve for the other pump. 

7. A multi-stage vacuum pump compris 
ing, in combination, an eccentric pump unit, 
a reciprocating pump unit, including a pis 
ton having a passage therethrough, a short 
passage connecting the two units and form 
ing the inlet of one pump and the outlet of 
the other, the piston of such reciprocating 
pump deriving its motion through coopera 
tion with parts of the eccentric pump unit 
and performing work upon fluids discharged 

* through said short passage by the eccentric 
pump, a displacement valve in the passage 
through said piston between and in proximity 
to the pump units and an inertia operated 
valve in the reciprocating piston for closing 
the passage therethrough. 

8. In a vacuum pump, a casing, a pump 
chamber in said casing, an eccentric piston, 
for said chamber, a reciprocating blade 
for cooperating with said eccentric piston, 
said casing being provided with an enlarged 
passage forming a second pump chamber, a 
piston rigidly connected to said blade and 
reciprocating in said passage, the inlet of 
one pump chamber and the outlet of the other 
being in common, and discharge valves for 
said reciprocating piston and said enlarged 
passage. 
In testimony whereof I affix my signature. 

JOHN DUBROWN. 
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