
April 25, 1950 R. J. L. MOINEAU 2,505,136 
INTERNAL, HELICAL GEAR PUMP 

Filed June 18, 1946 

Yaaa w 
rtha 

ZGSW 
A. a.SN SS AeANSN seas "Sess 

AYANY 22ZZ 
N 

N R. SS27SASS7x as W2%27Se(& 35&WS 3. Sea 'ZSB 

%2N2 %N: 2 2 2 M 7 
2F 2 2 %N N22 y 

46 S 

44, 

% 
3 s 

2 

INENTOR. 

Azzo. e2. Mama Moszawaows 46 wave 
" Aary/2 

Attorne Ys 

  

  

  

  

  

    

  

  

  

  

  

  



Patented Apr. 25, 1950 2,505,136 

UNITED STATES PATENT OFFICE 
2,505,136 

INTERNALHELICAL GEAR PUMP 
René Joseph Louis Moineau, Paris, France; Adele 
Moineau, administratrix of said René Joseph 
Louis Moineau, deceased, assignor to Robbins 
& Myers, Inc., Springfield, Ohio, a corporation 
of Ohio 

Application June 18 1946, Serial No. 6,609 
9 Claims. 

1. 
My invention relates to a pump and more 

particularly to a pump operating along the gen 
eral principles disclosed and claimed in my 
United States Patent No. 1892,217, dated Decem 
ber 27, 1932. : 
In that patent I have disclosed general princi 

ples governing a pump comprising internal and 
external helical gear elements in which the ex 
ternal element has one more thread than its in 
ternal element whereby a series of pumping 
pockets are formed between the two elements 
which pumping pockets are moved longitudinally 
through the pump. 

0. 

It is an object of my present invention to pro 
vide for improvements in pumps of the above 
described character which will result in certain 
advantages not found in other pumps. 
Another object of my invention lies in the 

provision of a pump having rotationally balanced 
inner and outer pumping elements. This object 
is ancillary to my object in providing a pump of 
the character described, in which the inner and 
outer pumping elements rotate about fixed axes 
which are parallel to each other but displaced 
from each other. 
A further object of my invention includes the 

provision of a pump in which the coaction be 
tween the pumping elements is such that the 
fluid being pumped passes directly through the 
pump from inlet to outlet without moving in a 
helical path. In this way there is no radial con 
ponent of velocity of the fluid being pumped. 
The relatively low fluid velocity characteristics of 
the pumping elements permit of high rotational 
speeds, so that large capacity pumps can be built 
in relatively small size casings. 
A still further object of my invention is the 

provision of a pump which, because of its char 
acteristics, is especially well adapted for use in 
deep well installations. In one aspect it is an 
object of my invention to provide a pump in which 

: the internal and external helical gear members 
are housed and in which the external member is 
subjected on all sides to the discharge pressure 
of the pump. By this means end thrust on the 
external element can be completely eliminated. 
Other objects include the provision of a pump 

which will be relatively simple in construction, 
efficient in operation, and which will have a low 
maintenance expense. 
These and other objects of my invention which 

will be pointed out hereinafter or which will be 
apparent to one skilled in the art upon reading 
these specifications I accomplish by that certain 
construction and arrangement of parts of which 
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I shall now describe some exemplary embodi 
ments. 
Reference is made to the drawings forming a 

part hereof and in which Figure 1 is a cross 
Sectional view through a pump according to my 
invention. 

Figure 2 is a cross-sectional view of the same 
taken on the line 2, 2 of Figure 1. 

Figure 3 is a vertical cross-sectional view of a 
modification of my invention, incorporated in a 
deep Well casing. 

Briefly in the practice of my invention I pro 
vide a casing generally indicated at to and having 
an intake port if and an exhaust port 2. With 
in the casing at 3, I provide a spider having 
perforations 4 and having a bearing member 5. 
Adjacent the intake port provide a disc 
like element 6 provided with a bearing . The 
member 6 is imperforate except for a bleeder 
Orifice f8. The external helical gear element 
indicated generally at 9 is provided with the 
annular portions 20 and 2 which are journaled 
respectively in the bearings 5 and so that the 
member 9 is free to rotate in those bearings. 
It should be noted that the bearing 5 is provided 
with the lubricating grooves 22 whereas the 
bearing is provided with a packing gland 23. 
The internal helical gear element is indicated 

generally at 24 and is mounted on a shaft 25 
which is a drive shaft for the pump. The shaft 
25 is journaled in the casing as indicated general 
ly at 26 and 27. It will be noted that the bearing 
26 has the lubricating grooves 28 while the 
bearing at 27 which must be tight is provided with 
a seal member or packing gland indicated gen 
erally at 29. 

It should be noted that the axis of rotation of 
the internal element 24 and the axis of rotation. 
of the external element 9 are not co-axial, but 
these axes must be parallel. As the shaft 25 is 
rotated about its own axis, the member 24 whicn 
is fixed upon the shaft 25 drives the member 9 
which is free to rotate in its bearings at 5 and 
7. With this arrangement the pumping pockets 

30 are moved along through the pump from right 
to left in Figure 1 in a straight line rather than 
helically around the internal element. 
This means that high rotational speeds may be 

used without danger of cavitation; and with the 
relatively low fluid velocity characteristics of the 
elements, large capacity pumps can be provided 
in relatively Small size Casings. 
From a consideration of Figure 1 it will be 

observed that the fluid being pumped is free to 
pass through the apertures 4 into the annular 
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space 3 around the external element 9 and into 
the space indicated generally at 32 so that the 
external element is on all sides exposed to the 
discharge pressure of the pump. The only axial 
thrust on the member 9 therefore is that pro 
duced by friction within the member 9, I have 
found that by determining the aperture 2c in the 
member 2 I can eliminate even this end thrust 
On the member 9. I, therefore, prefer to make 
the area of the aperture 2 a slightly larger than 

... the area of the pumping space between the mem 
bers 9 and 24, in any cross section through the 
pump. In other words, if the cross-sectional area 
of the Space 30 in any vertical cross-section 
through the pump is Xthen I make the net cross 
Sectional area at 2a, i. e., the area at 2 a minus 
the cross sectional area of the shaft, slightly 
greater than X. This amount can be determined 
empirically to balance the member 9 for any 
desired operating pressure. Also with any stand 
ardized line of pumps it would be possible to have 
empirically designed Orifice bushings for the 
member 2 SO that the orifice opening 2 to could 
be sized to balance various known operating pres 
SeS. 

It will be noted that there is provided the 
bleeder orifice 8 in the disc element 6. This 
Orifice, although not essential to the basic design, 
does serve to make the pump self priming and 
prevents the pump from running dry. For ex 
ample, if the pump has not been running for 
Sometime and it is then started up, fluid remain 
ing in the casing O can bleed back through the 
orifice 8 So as to recirculate through the pump; 
and although the volume of recirculation is only 
a Small fraction of the pump's displacement it is 
Sufficient to keep the pump from running dry until 
such time as the newly pumped fluid is again flow 
ing through the intake port . 
In Fig. 3 I have shown a modification in which 

the pump is incorporated in the casing of a deep 
well. The deep well casing is indicated at 40, and 
forms the casing for the pump itself. At 42, I 
provide a bearing for the upper end of the ex 
ternal pumping element 44 and 43 a bearing for 
the lower end thereof and having the bleed port 
43a, similar to the port 8 of Figure 1. The in 
ternal pumping element is shown at 45 and is 
provided with a drive shaft 46. The drive shaft 
is journaled in the bearings 4 and 49 in the 
spiders 48 and 50 respectively. It should be noted 
that the drive shaft 46 is disposed centrally of 
the casing 40. With the modification of Fig. 3 
it is of course possible to provide more than one 
pumping stage in a deep well pump, with devices 
as shown in Fig. 3 disposed at more than one ele 
Vation within the casing. 

It will also be noted that the members 44 and 
45 have helical threads of considerably elongated 
pitch. The purpose of this feature is to enable 
th pump to approach the theoretical maximum. 
velocity of flow without cavitation. 
The maximum velocity of fuid through the 

pump is governed by that which atmospheric 
pressure will support. For water this is de 
termined from the formula Was V2gh, where 
W=velocity in feet per second, g=acceleration 
due to gravity (normally 32.2 feet per Second per 
second) and h-shead in feet of water represent 
ing atmospheric pressure (about 33.9 feet at Sea, 
level). Thus in the absence of flooded head, the 
maximum sea level velocity above which cavita 
tion takes place is 46.8 feet per second. 
In accordance with this invention, it is possible 

to build pumps which closely approach the limit 
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4. 
ing condition where the pitch of the internal ele 
ment (in feet) multiplied by the revolutions per 
Second thereof, equals 46.8 feet per second. 

Since the internal and external elements are 
mounted for rotation about their own axes, each 
may be perfectly balanced. The combination of 
rotating inner and Outer pumping elements, to 
gether with the elongated pitch of the elements, 
tending toward the maximum theoretical flow 
rate, results in being able to build large capacity 
pumps in Small diameter casings. This is highly 
important from the economy stand point in deep 
Well pump practice, 

In the claims, the term "Moineau pair' means 
an external and an internal helical pumping ele 
ment, the external element having one more 
thread than the internal element. 

It will be understod that numerous modifica 
tions may be made without departing from the 
Spirit of my invention. I do not, therefore, intend 
to be limited otherwise than as pointed out in the 
claims which follow. 

Having now fully described my invention what 
I claim as new and desire to secure by Letters 
Patent is: 

1. A pump comprising a casing, inlet and ex 
haust ports in Said casing, an external and an 
internal helical pumping element in said casing, 
the external element having one more thread 
than the internal element, the internal element 
being mounted for rotation about a fixed axis, the 
external element being mounted for rotation 
about another fixed axis parallel to said first axis 
but offset therefron, and means for driving said 
internal element, whereby Said internal element 
drives Said external element, whereby the ma 
terial being pumped is moved axially in a straight 
line through Said pump, the outside of said ex 
ternal element inside said casing being subjected 
to the discharge pressure of said pump, thereby 
controlling end thrust on said external element. 

2. A pump according to claim 1 in which there 
is a bleeder orifice communicating between said 
casing under discharge pressure and the inlet side 
of Said pump. 

3. A pump comprising a casing, inlet and ex 
haust ports in Said casing, a spider in said cas 
ing adjacent Said exhaust port, said spider being 
perforate, a disc in said casing adjacent said in 
take port, Said disc having a bleeder aperture, 
bearings in Said spider and said disc, an external 
and internal helical pumping element in said 
Casing, the external element having one more 
thread than the internal element, the external 
element having its bearings in said spider and 
disc, the internal element being within said ex 
ternal element and having a driving shaft pass 
ing through a wall of said casing, and bearings 
for Said drive shaft in Said casing non-coaxial 
With Said first mentioned bearings. 

4. A device according to claim 3, in which said 
external element is exposed on all sides to the 
discharge pressure of the pump whereby end 
thrust. On Said external element is controlled, 

5. A device according to claim 3 in which there 
is an orifice between said intake port and said 
pumping elements, through which said driving 
shaft passes, the area of said orifice minus the 
area of Said shaft being at least equal to the cross 
Sectional area of the space between the elements 
of Said engaged pumping elements in any cross 
Section thereof. 

6. In a deep well having a casing, a pump in 
Said casing, said casing constituting also the cas 

sing for Said pump, an external and an internal 
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helical pumping element in said casing, the ex 
ternal element having one more thread than the 
internal element, bearings for the external ele 
ment of said pair eccentric to said casing and 
bearings for the internal element of said pair 
concentric to said casing, said internal element 
having a drive shaft mounted in said concentric bearings. 

7. A deep well pump comprising a casing, a pair 
of perforated spider members mounted in said 
casing in spaced relationship, a second pair of 
spider members mounted in said casing in spaced 
relationship between said first mentioned spider 
members, an external and an internal helical 
pumping element in said casing, the external ele 
ment having one more thread than the internal 
element, the inner element of said pair having 
a drive shaft, bearings in said first mentioned pair 

- of spider members concentric with said casing, 
and constituting bearings for said drive shaft, 
bearings in said second mentioned pair of spiders 
eccentric with said casing, and constituting bear 
ings for the external element of said pair. 

8. A device according to claim 7 in which the 
speed of rotation of said drive shaft in revolutions 
per second and the pitch of said inner element in 
feet are such that their product is substantially 
equal to 46.8 feet per second. 

9. In a deep well having a casing, at least two 

O 

(S 
pumps in said casing disposed at different depths 
and constituting at least two pumping stages, said 
casing constituting also a casing for said pumps, 
each of said pumps comprising an external and 
an internal helical pumping element, the exter 
nal element having one more thread than the 
internal element, bearings for said external ele 
ments eccentric to said casing, and bearings for 
said internal elements concentric to said casing, 
said internal elements having a drive shaft 
mounted in said concentric bearings. 

REN JOSEPH LOUIS MOINEAU. 
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