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` e claims. (oplos-s) ' 

This invention relates to certain new and use 
ful improvements in rotary pumps. 
Most all rotary pumps usually take the liquid 

into the rotating element against the opposing 
centrifugal force set up by the 
gears, cams, pistons orv blades. As this force 

the `velocity of the 
outer part of the cam, gear or blade, it limits the 
rotative speed of the pump to such a speed that 
centrifugal force does not entirely prevent ñlling 
of part of the tooth spaces. Atmospheric pres 
sure only is available to bring liquid into the 
suction openings of the pump, and when the rim 
speed of the gears or blades is high enough to 
create a centrifugal force equal to the pressure 
of atmosphere, little or no ñow can take place 
into the suction openings'of the rotary pump. 
This limits the speed at which these pumps can 
operate, necessitating comparatively low revolu 
tions per minute of the gear or rotor, the op 
erating speed dependingupon the diameter of 
the gears or blades used, so that the resulting 
centrifugal force does not entirely prevent the 
iilling of the spaces between the teeth'of. gear 
or rotor. . 
vvOperation of these gear pumps at suiilciently 

reduced speeds will lower the centrifugal force 
to such value that the pump tooth spaces will 
partially ñll, but this reduces the volume pumped 
to less than would be possible if the tooth spaces 
could ñll entirely. y 
The spaces between the teeth which are reced 

ing from the'suction opening are `only partially 
iilled with liquid, and at the bottom of the tooth 
spaces a' condition of partial vacuum exists. 
When these teeth reach the discharge `cham` 

ber, the pressure existing at this point quickly 
forces the liquid back into the unfilled spaces, and 
this sudden filling of the pockets occurs with a 
distinct impact, giving a noisy condition of op'- ` 
eration, increases wear and sets up shocks which 
are carried through both the pump andpiping. 

TheJ operation of rotary pumps of the» sliding» 
blade type or the piston type is much the same 
in effect, as with rotary pumps of the gear type. 
The main object of the present invention is to 

provide means of overcoming the centrifugal 
force set up by the teeth of the gear o'rv the sliding 
blade or the piston, or‘rotor of the rotary _type of 
pump which tends'to prevent filling of the >inlet 

for instance, the spaces be 
'cams of the pump, causing a 

reduction from the maximum possiblev displace 
ment of thev rotary pump and limiting the rota 
D 

rotation of the y 

__ Figure 5. 

_tion to a piston type rotary pump. 

tive speeds at which they can be effectively op 
erated. ' y l 

Other objects and advantages relate to the de 
tails of the structure and the form and relation 
of the parts thereof, all as will more fully appear 60 
from the following description taken in connection 
with the accompanying drawings, in which: _ 
Figure. l'is an elevation of a rotary. pump of 

this invention using an internal ring gear with 
idler pinion. » ‘ 

Figure 2 is an e 
2_2, Figure 1. 

Figure 3 is a section taken on line ~3-'3, Fig 
ure 2. ' 

Figure 4 isv 
ure 2. ' 

65 
arged section taken on line 

a section taken on line >»lÃ-4:, Fig-V 7o 

is a section taken on> line 5~5v , Fig 
ure 2. ~ _ 

Figure 6 is a section similar to Figure 2 of a 
modified form of pump using spur or mangle type 75 
gears. l» y r ~ v 

Figure '7 is a section taken on line 'l-.'l, Fig 
ure 6.' 4 ` l *' . _ 

Figure 8 is _a section taken 'on line 8-8, Fig 
ure 0. -  - _ ' ' 

Figure 9 is a section taken on line 9_9, Fig 
-ure 10 illustrating the application of my inven 

80 

Figure 10 is a section taken on line 
Figure 9. i , _ ' 

Figure'll is a section >taken on line 11-11, 
Figure 12 illustrating the application of lmy in 
vention to a sliding blade type of rotary pump. 

Figure 12 is a section 'taken'on line 12'12,_> 
Figure 11. ` = _ _ . _ ' 

The self-contained combination lconstituting _ 
the present invention is much the` same in gen' 
eral organization, relation and effect regardless - 
of the type of-rotary pump -involved and for in 
stance; whether the I 
pinion type of pump is used or whether the 'spur _ 
or mangle type gear rotary piston or sliding blade _ 
pump vis used in v»that in all these types the rota-'J " 
‘tion of the 'gearapistonsor blades builds up` a  _ 

ce of 100 ‘ centrifugal force which 
the liquid, preventing en 

opposes the en 
ire filling of the suction 

spaces of the rotor resulting in a liquid displace-I -- l 
ment less than would be possible were the entire ._ . 
suction spaces filled with liquid, limits .the op 
erating speed and creates. 
dition because of 'shock resulting 
wear, aspreviousl'y described.` » ' _ 

_ The description oil'` the.. general operation'of _ » 
one of these types of rotary pumpv disclosed will ~„ 
thereforeconstitute‘ iii-general a description o! 11.0 

in increased 

internal ring gearwith idler 95 

a noisy operating con- 105 ' 
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2 
' the operation of this invention as applied tothe 
various types. , . 

Referring to the structure illustratg in Fig 
.ures 1 to 5 inclusive, there is shown a pump casing 
consisting of a housing section for containing 
two axially aligned pumping chambers 2 and 3, 

' the latter of which has one side closed by a closure 
section 4 secured to the section 1 in any suitable 
manner, as by bolts 5. 

This‘closurey section 4 may carry the usual 
 crescent 6 disposed between a portion of the in 
ternal gear and the idler pinion. The chamber 
3 is preferably of substantially cylindrical form’ 

~, and constitutes the pump chamber of the gear 
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„ elusive differs only inthose points essential to 
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pump, _whereas the chamber 2 is preferably of 
involute form and constitutes the pump cham 
ber of a centrifugal pump. 
The inlet for fluid leads through passageway 7 

to the chamber 2 and the outlet from chamber 2 
leads through the passageway 8 to the inlet 3' of 
the chamber 3, the outlet from chamber 3 being 
illustrated at 38. 
For thepurpose of supplying fluid to the inlet 

` 3’ of the gear pump ata pressure corresponding 
substantially with the centrifugal force built up 
by the gears of the pump there is provided a cy 
lindrical rotor 9 journaled in the wall of the 
casing 1 which separates the chambers 2 and 3. 
On the side of the rotor facing the chamber 2 
it is provided with a series of blades 10 which 
may be spirally arranged, and as shown are three 
(3) in number, and may be integrally formed 
with the rotor and are positioned in the chamber 
2 for rotation therein. 
On the opposite face of the rotor 9 adjacent 

the chamber 3 there are provided a series of 
Aspaced teeth 11 constituting an internal gear 
Asubstantially fitting the chamber 2` for rotation 
therein. The idler pinion 12 may be mounted 
eccentrically _on stub shaft 13 projecting inwardly 
from the closure section 4 for free rotation 
thereon. ` ,» " 

In order to drive the rotor 9 with> its blade 
elements 10 it is mounted .centrally upon a shaft 
14l extending outwardly through bearing 15 
mounted in boss 17 formed on casing l. ` 
Any suitable packed joint'or bearing may be 

provided for preventing leakage _of fluid around 
shaft 14, as for instance packing' 18 backed by 
sleeve 19 surrounding shaft 14 and pressed 
against the packing as by means .of spring 20 
interposed between a shoulder on sleeve 19, and 
the base of a cap 21 threaded on boss 17. 

, With this arrangement it will be-apparent that 
ftwo pumps including rotor elements are mounted` 
in a single casing and that the rotor elements are 
of substantially equal diameters and are driven 
at the same speed by avsingle shaft so that the 
iiuid passes from the centrifugal pumping _cham 
‘ber 2 to the gear pump including chamber 3 
under substantially the same pressure as the cen 
trifugal force developed by the gear pump so 
that the fluid is free to enter >the inlet 3’ of the 
gear pump under atmospheric pressure. 

'I‘he structure shown in Figures 6 to _8 in 

adopt the combination to a rotary pump using 
spur or mangle type gears. ' 

In the construction here illustrated by those 
figures the pump casing is formed of two sec 
tions 22 and 23 secured together in any suitable 
manner, as by bolts 24. In this construction 
the involute chamber 25 of the centrifugal pump 
is formed in the casing 23 and the oval chamber 

42 of the' gear pump is formed between the casing 
22 and the wall 26 of theusection 23. 
In this construction a .shaft 27 is journaled 

in the wall 26 and. in the casing section 22 and ^ 
passes through the chamber 42 of the gear pump 
and the gear _29 is mounted thereon, preferably 
for rotation therewith. A second shaft 30 is jour 
'naled in the wall 26 and in the casing 22 in sub 
stantial p'arallelism with the shaft 27' and has the. 
gear 31 mounted thereon for rotation therewith 
and for meshing engagement with the gear 29. 
Asthe'shaft 30 is the driving shaft it extends 

outwardly through boss '32 on casing section 22 
in the same manner as shaft 14 extends outward 
ly through boss 17 and may have the same pack 
ing construction. Further, shaft 30 projects 
through the wall 26 of casing section 23 and has 
mounted thereon an impeller 33 of the centrifugal 

‘ type and which may include any number of blades 
34, as for instance, three, which may be spirally 
arranged on the face of the impeller disk for 
rotation within the involute chamber 25. 

so 

90 

95 

An inlet fitting 35 is provided and secured to ; ' 
the section 23- in any suitable manner as by bolts 
36. Liquid is supplied through this inlet to the 
rotor of the centrifugal pump consisting of the 
impeller 33 in the involute chamber 25. Liquid 
is forced by the pump through the outlet 37 from 
chamber 25 and through conduit illustrated in 
dotted lines, Figures 6 and 7, to the inlet 39 of 
the gear pump under the same condition of equal 
ized pressure with the centrifugal force developed 
by the gear pump as existed withA the 
tion of Figures 1 to 5. 

Fluid is forced outwardly. from the chamber> 
42 as through outlet 40. 

100 

105 

construc- _ 

110. 

Thev piston or ̀ plunger type of rotary pump as _~ - 
illustrated in Figures` 9 and 10 comprises a cy 
lindrical casing 45 having an inlet 46 and'out 
let 47 for fluid. A rotor 48 is concentrically 
mounted in the chamber and,l as‘shown, fits tight- 
ly within two diametrically opposed sections of 
the casing periphery as indicated.. at 49 and 50. 
_ Drive shaft 51 extends through the wall- of 
the casing and is connected tol the rotor 48 in 
any suitable manner for driving the same. This 
rotor, in the usual way, is formed with dia 
metrically extending slots or passageways there 
through extendng at right angles to each other 
as indicated at 52. . , v 

Within these passageways are mounted sepa 
rate sliding pistons 80 of somewhat lesser length 
than the diameter of the rotor so that they are 
capable of sliding within the rotor into and out 
of substantial Contact` with the interior wall of 
the casing. This sliding movement is effected 
by connecting the pistons to the respective crank 
arms 53 and 54 as by pins, 55 and 56, and these 
crank arms are mounted on a stub shaft 57 se 
cured in the wall of the Icasing 45 as, ~for in 
stance, by nut 5.8, and as this stubÍ shaft is mount 
ed eccentrically with respect ̀ to the drive shaft 
51 for the rotor, rotation of the rotor carrying the 
crank arms andy 'pistons about the stub shaft 57 
will cause a reciprocation of the pistons in a 
manner well known. . 

Combined 'with this type of pump, the feature 
of this invention resides in the provision of a 
centrifugal pumping chamber 59 formed within 
the casing 45, and as shown, the rotor 48 is 
provided on one of its exterior faces with a plu 
rality of vanes or impeller blades ̀ 60 which may 
be arranged spirally upon> the face of the rotor 
so that the vanes are positioned within the cen 
trifugal pumping chamber- 59. Therefore, shaft 
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51 in its rotary movement not only actuates the 
rotary I pumping apparatus, but simultaneously 
rotates the' impeller vanes. 
The outlet 61 from chamber 59 is connected 

as by a conduit 70 with the inlet 46 of the rotary 
pump so that fluid is _supplied to said inlet un 
der pressure. With this construction, it will be 
apparent that the speed of- rotation of the rotor 
is equal to the speed of rotation of the centrifugal 
pumping device including the impeller blades 60. 

In Figures> 1l and .12, this invention is shown 
as applied to a sliding blade type of rotary pump. 
As illustrated, this pump comprises a casing 71 
whichv may be formed in sections if desired-se 
cured together in any suitable manner. 
A slotted rotor 72 is eccentrically mounted with 

in the casing 71 so that its periphery will contact 
with the inner wall of the casing at one lline. 
A suitable blade or lblades '73 is or are slidably 
mounted in the slot which extends through the 
rotor. As suggested, this blade may be a single 
integral blade or the blade may be formed in two 

t sections as illustrated, or any number of blades 
may be provided’either integral or sectional. It 
is perhaps preferable to form the inner surface 
or rotor containing. chamber within casing ’Z1 in 
the shape of the'well known limaçon curve so 

~ that the ends of the blade or blades will always 
remain in contact with the interior surface of 
the chamber. ~ «. 
In this applicationof my invention, the eccen 

tric rotor is driven by a shaftr'M extending 
through the wallof the casing and connected 
to' the rotor in any’suitable manner, and with 
this construction in like manner as the construc 
tion shown in Figures 9 and 10, one end 'surface 

' of >the rotor is provided with a plurality of vanes 
or impeller‘blades 75 positioned in the centrifugal 
pumping chamber 76- formed within the casing. 
The outlet from the centrifugal pumping cham 
ber 76 leads through passageway '77 to the inlet 
'78 of the rotary pump. . ' 
An outlet '79 is‘ illustrated leading from the 

rotary pump chamber while fluid is ‘supplied 
to the rotary .pump in saidv chamber under the 
pressure developed by operation of the centrifugal 
pumping device described. ' ’ ' » f 

From al consideration of the above, it will be 
apparent that the'disadvantages inherent in the 
operation of a so-called rotary pump are elimi 
lnated in-that the ñuid is supplied to the suction 
side of the pump under a vpressure substantially 
equal to the centrifugalforce developed by the 
pumping element or elements of the rotary pump. 
Howeverysubstantial advantages in the opera 
tion of such a pump are obtained when the liquid 

, is »applied to the v,suction side of the rotary pump 

60 

75 

under pressures which may be somewhat less or 
somewhat greater than the centrifugal force de 
veloped by operation of the pump. _  , 

Further, it will be‘apparent'that the pumping 
apparatus herein illustrated and described is of 
a unitary~ nature in whichy the driving element 

v of- the rotary pump and the impeller of the cen 
trifugal pump are simultaneously rotated by the 
same means and at the' same speed, although vari-> 
ations in this respect are possible. 
And although I have shown and described 

specific constructions of pumping apparatus as 
constituting illustrative embodiments oflmy in 

r 

' a casing having two chambers 

3. 
ventina, I do' not desire' to restrict myself to the ` 
details of form,` construction or arrangement, 
as various changes and modification may be 
made without departing from _the scope of the 
appended claims. `  ' 

I claim: ' l ' 

1. In a pumping apparatus, the combination of 
therein, of a rotor 

journaled in the wall 'between said chambers 
and provided with impeller blades on onesur 
face in one of said chambers and gear elements 
on the opposite surface inthe 'other chamber, 
and means for driving said rotor. ` . , 

2. In a pumping apparatus the combination 
of a casing >having two chambers therein of a 
rotor journaled in the wall between said cham 
bers andprovided with impeller blades on one 
surface in one of said chambers, and gear ele-f 
ments on the opposite surface in the other cham-. 
ber, means for drivingsaidrotor, and means 
connecting the outlet from the chamber includ 
ing the‘impeller elements with the inlet to the 
chamber containing the gear elements. 

3. In a pumping apparatus, the combination of 
a casing having two chambers therein, of a shaft 
journaled in said casing, a rotor positioned be 
tween said chambers and mounted on the shaft 
to be ldriven by said shaft, said rotor bei'ng pro# 
vided with impeller blades on one surface in 
one of said chambers, and gear elements on the 
opposite surface inY the other chamber. . 

4. In a pumping apparatus, the combination 
of a casing having two chambers therein, of a 
shaft journaled in said casing, a rotor positioned 
between said chambers and mounted _on _the shaft 
to bedriven by said shaft, said rotor being pro-l 
vvided with impeller blades on one surface >in 
‘one of said chambers,v gear elements on the op 
posite surface in theother chamber, and means 
connecting the outlet from onel of said cham 
bers with the inlet to the other chamber. ' 

5. In a pumping apparatus, the combination> 
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with a casing having two chambers therein, of l 
a shaft journaled in said casing, a rotor posi 
tioned between said chambers and .mounted on 
the shaft to be driven by said shaft, saidrotor 
being provided with impeller blades on one sur 
face in one of said chambers, and a rotary type 
of , pump mounted on the. opposite side infthe~ 
other chamber, said rotary pump having 'the 
driven element thereof mounted vtov revolve'about 
'a fixed axis eccentricv to the axis of rotation _of 
said rotor. I 

6. In a pumping apparatus, 

a shaft Journaled'in said casing, a' rotor posi 

the combination, 
with a casing having two chambers therein, of 

120 ' 

125 

130 

tioned between said chambers and mounted on . 

pump mounted on the opposite side in theother 
chamber, said rotary pump having the driven' 
element thereof mounted to ‘revolve about 'a fixed f’ » 
axis eccentric to the Aaxis/gf rotation of said ro 
tor, and means connecting the outlet lfrom the . 

>the shaft to` be driven by said shaft, said rotor _ 
being provided with impeller blades -on one sur- ,_ 
„face in one _of said chambers, a rotary type of  

chamber including- the impeller blades'with vthe ‘ 
inlet te the _chamber _containing said rotaryÁ . 
pump. . ' 
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