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UNITED STATES PATENT OFFICE 
2500,719 

MAN AND AUK ARY PUMPS FOR 
MPURELQUID 

Gustave A. Ungar, New Rochelle, N. Y., assignor 
to Equi-Flow, Inc., New York, N.Y., a corpora 
tion of New York 

Application November 1, 1944, serial No. 561,383 
1 Claim. (Cl 103-126) 

The invention relates to a rotary. pump and 
specifically to rotary pumps which are used for 
the pumping of impure liquids. By "inpure 
liquids' I mean, for instance, Diesel oil which is 
drawn directly from storage tank and usually con 
tains a good deal of foreign matter, for instance, 
sand or other abrasive material which passes 
through ordinary strainers. 
Such foreign material, particularly sand or 

other abrasive material, seriously affects the vol 
umetric performance of the pump. This, in turn, 
is caused by a reduction of the suction capacity 
caused by wear between the stationary and mov 
ing parts, such as the bearings, seals, side faces 
of the rotors and end covers, the rotor outside sur 
faces and housing, and between the mating rotors 
themselves. While the bearings may be protected 
from wear by impurities in the liquid being 
pumped, by separating such bearings with suit 
able shaft seals from the liquid, this expedient is 
not readily resorted to because of the mechanical 
complications involved such as the necessary in 
crease in shaft length, resulting in additional size, 
weight, and excessive over-all cost of the pump. 
My invention, in its broadest aspects, contem 

plates the provision of a rotary pump for impure 
liquids which, in its simplest form, provides for 
the protection of the bearings and roller side faces 
from the abrasive impurities by a system of 
scavenging the bearings, rotary side faces, and 
the mating areas of the rotors themselves. This 
scavenging system consists primarily in the Sup 
plying of clean liquid or oil to the main rotary 
pump, the clean liquid being led to the main pump 
by an auxiliary pressure pump in advance of 
which a strainer or purifler is positioned. The 
clean liquid thus pumped to the main rotary pump 
by the auxiliary pressure pump, at a pressure 
slightly higher than the discharge pressure of the 
main rotary pump, acts as a Scavenging liquid. 
In accordance with the various embodiments of 

my invention hereinafter described in conjunction 
with the illustrations in the accompanying draw 
ings, showing the novel method of scavenging and 
the change in construction of rotary pump de 
signed for the carrying out of such method, the 
amount of scavenging liquid required is con 
paratively small, depending upon the clearances, 
the degree of impurity content of the liquid being 
pumped, and the viscosity of such liquid. The 
slight additional power consumption which is re 
quired to pump the scaveraging liquid through the 
auxiliary pump is amply compensated for by the 
increased efficiency of the main pump and the 
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reduced wear of its component parts by the elimi 
nation of the impurities, such as sand or other 
abrasive materials, passing through the pump. 

Specific embodiments of my invention are illus 
trated in the accompanying drawings, in which 
Fig. 1 is a vertical section through a rotary gear 
pump and auxiliary scavenging liquid pump, show 
ing the application of my invention in its sim 
plest form; Fig. 2 is a vertical section through the 
main pump along line 2-2 of Fig. 1; Fig. 3 shows, 
in vertical section, a slightly modified embodiment 
of my invention in which the scavenging liquid 
linder pressure, in addition to being fed into the 
bearings and thence to the side faces of the rotors 
and endcovers, is also introduced through a pref 
erably stationary shaft and registering passages 
in the shaft and in the gear hub to the lobe roots 
and thence into the gear meshing teeth them 
selves; Fig. 4 is a vertical section through this sec 
ond embodiment of my invention along the line 
4-4 of Fig. 3; and Figs. 5 and 6, the latter a sec 
tion along the line 6-6 of Fig. 5, illustrate a third 
embodiment of my invention, showing the pro 
vision of pressure scavenging liquid to a radial 
vane type rotary pump. 

It will be understood by those skilled in the 
art that the illustrations of the application of my 
novel system of Scavenging of the second and third 
embodiments of my invention are not exclusive of 
the application of scavenging in the embodiment 
of Figs. 1 and 2, but that each illustrates the pro 
vision of additional pressure scavenging i. e. the 
supplying of scavenging liquid not only to the 
bearings and the rotor faces and covers, but, in 
the second embodiment also to the lobe roots and 
meshing gear teeth, and in the third embodiment 
also into the rotor slots of the vanes. 

Referring more particularly to the drawings, in 
which similar reference characters identify simi 
lar parts in the several views, the reference char 
acter designates generally the casing for the 
main rotary pump, within which is mounted the 
shaft 8 having secured thereto by key 9 the driv 
ing gear to having the teeth f. Such teeth 
are adapted to mesh with teeth 2 of a driven gear 

mounted by means of a key 4 upon a shaft 

From the ends of the rotor bearings extend suit 
able passages 6 and 7 through which clean 
liquid is forced through the bearing clearances in 
wardly and then between the rotor end faces and 
the cover faces into the pump chambers for in 
termixing with the impure liquid, then being dis 
charged with the impure liquid into the line. 

long life thereof which results from the greatly SS The passages and receive their scavenging 
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liquid from two conduits 8 and 9 connected to 
the pressure side of an auxiliary pressure pump 
20 of conventional construction but of consider 
ably smaller size than the main pump, and Op 
erated to deliver clean liquid at a pressure slight 
ly higher than the discharge pressure of the main 
pump. This auxiliary pump 20 draws its liquid 
from a separate source of clean liquid, or from 
the main pump, preferably from its discharge side, 
passing it through a strainer or purifier 2. The 
intake conduit 22 of the auxiliary pump is con 
nected to the discharge side of the main pump, as 
through the conduit 23. 
In the thus illustrated and described simplest 

form of my rotary pump for impure liquids, the 
clean liquid under the higher pressure of the 
auxiliary pump washes or Scavenges grit and 
abrasives away from between the rubbing sur 
faces and at the same time provides a clean 
bearing and Sealing film for the main pump. 
The amount of Scavenging liquid required is 

comparatively small and it will depend upon the 
clearances, the degree of impurity content and 
the viscosity of the liquid being pumped. The 
slight additional power consumption to pump the 
Scavenging liquid through the auxiliary pump 20 
is amply compensated for by the increased eff 
ciency of the main pump and by the greatly re 
duced Wear thereof. 
In the embodiment shown in Figs. 3 and 4, 

Substantially the same general construction of 
main rotary pump is illustrated but in this en 
bodiment, in addition to the Scavenging liquid 
under pressure being fed into the bearings and 
thence to the side faces as in the embodiment of 
Figs. 1 and 2, the scavenging liquid is also intro 
duced through the stationary shaft of the driven 
rotor and registering passages in the shaft and 
in the gear hub, to the lobe roots and thence into 
the gear meshing teeth. 
This is accomplished by providing the station 

ary shaft 25 of the driven rotor with a central 
channel 26 having registering passages 27 in the 
shaft extending from said channel to meet with 
passages 28 in the gear hub 29. 
The Scavenging liquid under pressure is thus 

fed, as the gear hub 29 rotates, into the lobe roots 
and thence into the meshing gear teeth them 
Selves. 
The embodiment of my invention illustrated in 

Figs. 3 and 4 differs from the embodiment of Figs, 
and 2 with respect to the scavenging of the 

bearings for the driving gear shaft, also in that 
a single conduit 30 is used for introducing the 
Scavenging liquid, which conduit leads such liq 
uid into the stationary shaft 25 and into the 
bearings of the rotating shaft of the driving gear 
through central channel 3 in such rotating shaft 

shown in Fig. 5 through the central channel 8 
of the shaft, through the radial slots 39 into the 
vanes and thence through the passages 40 in such 
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and thence, as shown by the arrows in Fig. 3, to 
the bearings of such rotating shaft, 
In Figs. 5 and 6 is illustrated the provision of 

pressure Scavenging applied to a radial vane type 
of rotary pump. In such embodiment, the pump 
comprises a main casing 32 through which ex 
tends the shaft 33. Eccentric with the center line 
of Such shaft is the center line of a large cam 34, 
of conventional construction, the pump having 
for vanes 36. 

5 

The scavenging liquid is introduced through 
the conduit 3 into the rotor slots for the vanes. 
The liquid passes in the direction of the arrows 

70 

vanes to the can contact surfaces by means of 
the suitable holes 40 in the vanes to such con 
tact surfaces of both the vanes and cams. 
The channel 38 through the shaft 33, of course, 

extends a sufficient extent to provide the bear 
ing scavenging slots 4 through which the scav 
enging liquid is fed into the bearings and the 
rotor and endcover faces, 
The provision of pressure scavenging applied 

to the axial vane type of rotary pumps is similar 
to that for radial vane pumps and therefore re 
quires no special illustration. 

It will be understood that while I have de 
scribed and illustrated specific embodiments of 
my invention as applied to rotary pumps, my 
novel method of scavenging impurities from bear 
ing and other rotating contact surfaces in the 
operation of pumping impure liquids, is also ap 
plicable to centrifugal pumps and turbines, as 
Well as to positive displacement hydraulic mo 
tors. Also, while I have described and illustrated 
Specific embodiments of my invention, such em 
bodiments are by way of illustration, rather than 
by way of limitation, as various changes therein 
may be made by those skilled in the art without 
departing from my invention. 

I claim: 
The combination with a main rotary pump for 

pumping impure liquids, said main pump having 
a rotating shaft with a gear secured on said shaft 
and a stationary shaft with a gear mounted for 
rotation on said stationary shaft, said gears hav 
ing teeth and being mounted in meshing engage 
ment, of an auxiliary pump for pumping clean 
liquid at a higher pressure than the main rotary 
pump, Said stationary shaft having a central 
channel and radial passages, a conduit from said 
auxiliary pump to said central channel in said 
stationary shaft, radial passages in the gear lead 
ing from Said radial passages in said stationary 
shaft to the roots of the teeth of the gear on said 
stationary shaft, whereby liquid from said aux 
iliary pump circulates as a continuous scaveng 
ing agent through said conduit, central channel 
and radial passages in said stationary shaft, ra 
dial passages in the gear, and thence into the 
meshing gear teeth of the main pump. 
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