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This invention relates to rotary pumps, and 
particularly to rotary pumps'suitable fon use 
in deep wells. I _ 
One of the objects \of the present invention 

is to provide a new and improved deep-well 
pump of the rotary type wherein a plurality 
of- pumping rotors are employed. , 
Another object is to provide a deep-well 

pump of such construction that greater. pres 
‘sures and higher efficiencies can be obtained 
than with pumps of corresponding size used 
heretofore. .. 

Another object is to provide a deep-well 
pump wherein the liquid being ‘discharged is 
prevented from coming into ‘contact with .the 
pump'shaft. ' 

A further object is to provide a deep-well 
pump embodying improved, details of con 
struction whereby the costs of vmanufacture 
and of assembly are greatly reduced over 
other pumps of the same class. \ 
Another object is to provide a deep-well 

. pump of the rotary type wherein one or more 
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additional rotors and casing sections of stand 
ard design may be utilized to.give the desired 
pressure and capacity vfor wells of ‘di?'ere'nt 
depths. \ 

Another object is to provide a rotary deep 
well pump of such construction that it may 
be used in wells of small diameter with great 
‘facility and of such construction that the 
diameter of the pump proper can be nearlyas 
large as the, diameter of the well. 

1 A'further object is to provide a sliding ?t 
between the pump shaft and. thedrive shaft 
of a rotarv deep-well pump to compensate 
for shortening of the driveshaft caused bv 
rotation, and to thereby reduce friction and 
wear. ' . > A 

A still further obiect is to provide an im 
proved means for lubricating the drive shaft 
bearings of a rotary deep-well pump.. 
With the foregoing and other objects in. 

pview which will be apparent from the de 
tailed description to follow, this invention 
consists in certain‘ novel featuresiof construc 

' tion and combination of parts which will be 
readily understood by those skilled in the art. 
.to which the invention- appertains. 

In the drawings which illustrate a suitable 
embodiment of the present ‘invention, 
Figure 1 is a fragmentary longitudinal 

View of the complete pumping mechanism, 
portions of the same being broken away and 
shown in section. 

Fig. 2 is an enlarged sectional view of the 
lower portion of the pump, showing the use 
of two intermediate casings and three rotors. 

Fig. 3 is an enlarged section taken on'the 
line~3—3 of Fig. 1 showing the guiding and 
centering means for the pump drive shaft. 

Fig. 4_is an enlarged longitudinal section 
of the lower end ofa pump embodying a‘ 
single ‘rotor, and showing the sliding con 
nection between the pump and drive shafts. 
.Fig. 5 is a transverse section taken on the 

line 5-5 of Fig. 4. ' 
Fig. 6 is a transverse section taken on the 

line 6~—6 of Fig. 4. 
Fig. 7 is a transverse section taken on' the 

line 7-7 of Fig. 4. ' ' > 

Fig. 8 is an enlarged ‘transverse section 
taken on the line 8—8 of Fig. 4. V 

Fig. 9 is an enlarged upper plan view of 
the lower pump casing. 

Fig. 10 is a side elevation of the casing 
shown in Fig. 9, a portion of the walls there 
of being broken away to show the inlet there 
to_ . . , x . 

line 11-11 of Fig. 4 showing the inlet and 
outlet passageways in the upper and lower 
casings, respectively. ‘ ' 

Fig..12 is an enlarged section taken sub 
stantially on the line 12——12 of Fig. 2 show 
ing the plan of an intermediate casing and 
showing the rotor therein. ' A 

Fig. 13 is a lower plan view of the inter; 
mediate rotor casing. v p - 

Fig. 14 is a section taken on the line 14-14 
of Fig. ‘12. ‘ . - 

Fig. 15 is a lower plan view of the upper 
rotor casing. ' ’ > 

‘ Fig. 16 is an enlarged'section taken sub-. 
stantially on the lines 16——16 of Figs. 2 and 
12. ' A I _ . 

Fig. 17 is an enlarged fragmentary longi-' 

Fig. 11 is an enlarged section taken on the, 
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tudinal section of the-upper portion ofthe . ' 
_ pumping'finechanism, showing" a ?ltering 100 
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mechanism for the water which is returned 
to, the shaft housing for lubricating. 
The present invention contemplatesv an 

improved pump for deep wells,‘ such as the 
‘type used for household water supply sys 
tems, irrigation, and many other purposes, 
and particularly the rotary type ,wherein the 
pump proper is disposed below the liquid 
level, which level is below a suction lift of 
substantially thirty feet. The pump of the 
present invention‘is so designed that for a 
relatively shallow well a single rotor may be 
employed, and for a well of greater depth ad 

’ ditional rotors and casings'of a standard de 

,15 

20 

sign may be easily assembled without necesi 
sitating a ch'ange'in construction of the rotor 
or casing of the single rotorpump. In other 
words, the construction to be hereinafter ‘de 
scribed, is so designed that it is unnecessary. 
to design a di?erent pump for each well of a 
different depth, because a single-stage type 
of construction may be readily adapted for 
use in a deeper well by merely assembling 
thereto as many intermediate stages as neces 
sary to raise the liquidto be pumped and 
deliver it at the desired pressure. The manu 
facturin and assembly cost, as well as stock 
storage, is materially lessened'by employing 

. a number of stages of standard design. 
'30 

85 

The invention further contemplates a pump 
construction which can be very easily assem 

f bled in 'wells of‘relatively small diameter, 
and which embodies improved construction 
features that greatly add to the life of the 
pump and contribute greatly to the smooth 
ness of operation. _ 
vReferring to the accompanying drawings 

in which like numerals refer to like parts 
“ throughout the several views, the pump prop 
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er of the single rotor construction comprises, 
as shown in Figs. 4, 6, 9 to 11, inclusive, and 

' 15, mated upper and lower casing sections 1% 
and 2, respectively, thatsare held together by 
bolts 3, Each of the casing sectionshas a 
transversely extending central tubular boss 4 
that has a bearing 5 mounted therein for a 

, shaft 6, upon which shaft a rotor 7 is mount 
ed by means of a key 7a. The shaft 6 is pro 
vided with a shoulder 8 against which the 
rotor 7 abuts and is rigidly held by means of 
a nut 9 threaded on the shaft 6. The lower 
end 10 of the shaft 6 which is-journaled in 
‘the lower bearing 5 is reduced in diameter 
and is seated- against a suitable thrust bear 
ing 11 carried by, a plug 12 threaded in the 
lower end of the boss 4 of the» lower casing 2. 
The ‘rotor 7 is substantially of disk form 

having a series of suitable liquid-propelling 
buckets 21 formed therein /on each lateral 
face by radial ribs 22 extending outwardly to 
the periphery thereof. ' 

Projecting inwardly from the casing sec 
tions 1 and 2 are annular ?anges 13 and 14, 
respectively, which form the'inner walls of 
the pressure-building passage 15. The‘ 

_ rotationof the rotor. 

1,375,419 
?anges 13 and 14 merge into shouldered webs 
16 and 17, respectively, which are formed in 
the outer walls 18 ‘and 19 of the passage 15. 
These shoulder portions of the webs 16 and 17 
abut to provide stop means for de?ectingv 
?uid from the pressure-building passage 15 
through the outlet port 20 of the pump 
formed in the upper casing section 1. 
The space between the flanges 13 and 14 of 

the two mated casing sections 1 and 2 is only 
of su?icient size to permit unrestricted oper 
ation of the rotorztherebetween, without per 
mitting any substantial flow of liquid trans 

70 
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versely of the pressure-developing passage. _ 
between the casing and rotor and without ma 
terial frictional engagement between the 
?anges and the rotor.‘ The side wall portions 
or ?anges 13 and 14 of the casing sections are 
thus arranged to cooperate with the corre 
sponding faces of the rotor to cooperatively. 
de?ne the passage or ?uid raceway 15 between 
the casing sections and rotor. The close 
running ?t between the annular ?anges 13 
and 14 and the cooperating side faces of the 
rotor thus- prevents any substantial radial 
?ow of liquid from the raceway 15 along the 
side faces of the rotor. _ 
The shouldered webs 16 and 17 provide only 

operating‘clearance for the pump rotor, and 
in combination with the abutting shoulders 
thereof thereby constitute a stop means that 
directs the ?ow'of ?uid from the pressure 
developing passage 15 through the outlet 
port‘20. ' I 

Referring to Figs. 1't0‘11 and 15, the liq 
uid inlet 23 for the passage 15 is formed in 
the lower pump casing section 2 at a substan 
tial angle, inclinin toward the direction of 
rotation, so that t e liquid will enter the 
passage approximately tangential thereto. 
Similarly the outlet 20in the upper casing 
section inclines away from the direction of 

It is to be particularly noted, as shown in 
Fig. 11, that the outlet 20 in the casing sec 
tion 1 is positioned at one side of the abutted 
shoulders of the webs 16 and 17, and that the 
inlet 23 in the casing section 2 is positioned 
at the "other side thereof so that theliquid 
makes as large an annular path in the pump 
as possible. . \ 

The inlet 23 extends entirely across‘ the 
passage 15 vinto the'upper casing section, the 
adjacent walls 'of the shouldered webs 16 
and 17 being inclined to substantially the 
same degree 'so that the liquid will enter the 
passage 15 at both sides of the rotor. In a 
similar manner, the outlet 20 extends from 
the bottom of the passage in the lower casing 
section up and through the upper casing sec 
tion so that the liquid discharged will leave 
from both sides of the rotor. ' 
The present invention, as previously men 

tioned, contemplates the use of additional 
rotors andcasing sections which may be as 
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sembled between standardupperand lower 
' casing sections- 1 and 2 just describedyin 

10 
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order that greater pressures may be obtained. 
Fig.1 shows the use of one additionalrotor 
and Fig. 2 shows the. use of two additional 
rotors. In describing these views the same 
numerals heretofore used in connection with 
the single rotor construction referred to, will 
be employed. 1 > ' 

In the, construction shown in Fig} 1, a 
single intermediate casin section 25 is'em 
.‘ployed. ‘The upper sur ace of this casing 
section 25 cooperates with the upper casing 
section 1 and functions in ‘the ‘same manner 
as the upper face of the lower casing section 
2 to form the passage 15 for the upper rotor 
7. In asimilar manner the lower face of the 
casing section 25 cooperates with the face of 
the lower casing section 2 to form a liquid’ 
passage 26‘f0r a second rotor 27. 
In this construction the shaft 6 extends, 

through the intermediate casing section 25 
and has a spacer 28 thereon to correctly posi 
tion the rotors 7 and 27. The spacer 28, 
which rotates with the shaft 6, is journaled 
in a suitable bearing 29 carried by the cen 
tral portion of the intermediate casing sec 
tion 25. - , I 

Referring now to the three-stage pump 
shown in Figs. 2, 12 and 16, two such inter-W 
mediate casing sections of the type shown in“ 
F ig. 1 are employed between the upper and 
lower casings 1 and 2, respectively. For 
clearness of illustration the upper intermedi 
ate casing section is numbered 25 tocorre 
spond with the casing section shown in Fig. 
1, and the lower intermediate casing section 
is numbered 25a.v ' The corresponding parts 
of these casing sections are correspondingly 
designated. Similarly, the lower rotor is‘ 
designated 27a. , - r > ' 

The intermediate casing sections 25 and 
- 25a are identical and only one will now be 

45 
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described in detail. The intermediate casing 
section 25 is of ‘the same diameter as the 
sections 1 and 2, and the oppositeifaces of. 
the section 25 are formed in substantially 
.the same manner as the respective lower and 
upper faces of the sections 1 and 2. The 
upper face of the section 25 is thus formed, 

- as shown inFig. 12, with an outer circular 
wall 30, a central ?ange 31, and a shouldered 

_ web 32 connecting the inner and outer walls 

60 

of the channel, which correspond ‘with the 
outer wall 19, central ?ange 14 and shoul 
dered web 17 of the lower section 2. 

Similarly the lower face of the section '25 
is formed with an outer passage wall 33, a 
central ?ange 34 and a shouldered web 35, 
which correspond with the‘ wall 18, central 
?ange 13 and shouldered web 16=of the upper 
section 1. I ' . 

The corresponding parts of .the upper sec 
tionl and intermediate section 25 combine to 
form the third-stage ?uid passage 15, the 

3 

corresponding parts in the lower and upper 
faces of the intermediate sections 25 and 25a 

' combine to form the intermediate stage pas 
sage 26, and the corresponding parts in the 
lower face of the section 25a and the lower 
section 2 combine to form the ?rst-stage pas 

sage 26a. - ' - _ The passages 26a and 26, as shown in Fig. 

16, are connected by an inclined passageway 
36a‘positioned between the shoulders of the 
webs 32a and 35a of the section 25a, a sub 
stantial continuation 37 of which is formed 
in the section 25 adjacent the lower side of 
the shoulder of the web\35 of the section 25. 
The passages 15 and 26 are connected by 

70 

80 
an inclined passageway 36, positioned be- ’ 
tween‘ the shoulders of the webs 32 and_35 
of the section 25, a substantial continuatlon 

the lower side of the shoulder of the web 
16. A substantial continuation 37a of the 
inlet 23 is formed in the section 25a at the 
lower side of the shoulder of the web 35a. 
The intermediate sections 25 and 25a are also; 
provided with substantial continuations 39 
and 39a. of the passageways 20 and 36, re 
spectively, at the upper sides of the shoulders 
of the webs 32 and 32a, respectively, and a 
substantial continuation 40 of the passage 
36a is also formed in the lower section 2 at 
the upper side of the shoulder of the web 17. 

These substantial‘continuations just de 
scribed are suitably curved and rounded to 
provide an unrestricted ?ow of the ?uid being 
pumped through the‘ inlet between the pres 
sure-building passages from both sides of the 
respective rotors and into the outlet 20. 
The liquid in being pumped thus/is drawn 

into the ?rst-stage passage 26a through the 
inlet 23 and continuation 37a thereof, and 
then substantially around the passage 26a 
and is de?ected by the shoulder stop portions 
ofthe webs 17 and 35a through the passage 
way 36a and continuations 40 and 37 into, 
the intermediate-stage pressure-building pas 
sage .26. From this stage, the liquid is de 
?ected by the abutted shoulder stop portions 
of the webs 32a and 35 through the passage 
way36 and continuations 39a and 38'into the ‘ 
upper-stage pressure-building passage 15. 
The liquid then travels around this passage 
and is de?ected into the outlet 20 by means 
of the abutted shoulder stop portions of the 
webs 32 and 16. ' V 

The intermediatejcasing sections and rotors 
are thus of standard design, and it is obvious 
that the pressure desired can be easily ob 
tained by using one or more of such sections 
with the same upper and lower casing sec 
tions used in a. single~stage pump construc 
tion, the only change required being a dif 
ferent shaft 6 of sufficient length to accom~ 
modate the additional rotors and casing sec 
ti ns therefor. > 
(The means for operating the pump and 

.38 of which. is formed in thesection 1 at ‘ 
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connections therefor will now be described. 
Referring to Figs. 1, 2 and 4, it will be seen 
that the upper casing section 1 is provided 
with an upward extension 41 surrounding 
one side of the boss 4 and having ~a relatively 
large threaded open end 43 and providing 
a passage 42 in communication with the out~ 
let 20. It- will also be seen that theeupper 
end of the boss 4 is threaded‘ to receive a 
*tubular member 44 which encloses the 
shaft 6. >‘ - 

The upper end of the pump shaft 6 is 
formed with suitable‘ longitudinal splines 45 
which slidably receive a. splined sleeve 46 
to which is secured a lower drive shaft sec 
tion 47 by means of a pin 46a. ‘ 

‘ The drive shaft is built up with a su?i 
cient- number of shaft sections 48 which are 
secured to each other by suitable coupling 
sleeves 49-, the lower of which is secured to 
the splined section 47 which carries the 
splined sleeve 46. /The drive shaft sections 
48 extend to the top of the well, the upper_ 
most section 48 being slidably but not ro 
tatably received by the armature shaft 50 
of a suitable motor 51, and provided with 
an adjusting ‘nut 52 threaded and keyed 

g thereonto which engages the shaft 50. The 
motor<51 is carried by a suitable base and 
housing 53 which may be mounted on a suit~ 

’ able foundation (not shown) at the surface 
of the well. 

.8 ,‘The liquid beingypumped is discharged 
throughanputer casing which comprises a 

‘ number of relatively large tubular members 
54 secured together by suitablepipe con; 
plings '55, the lower member 54 being 

> threaded into the end 43 of the casing section 

60 

' ' intopth'e annular guide 60 which carries the 
bearing 62. The uppermost‘section 44 ex? 

65 

extension 41, and the upper member 54 being 
~ threaded into a ?ange 56 which is secured. by 
bolts or studs 57 to the base of the housing 
53, as shown in Fig. 17. The housing 53 
is provided with a conduit 58’which connects 
the outer casing member 54 ‘with a ‘suitable 
discharge pipe 59. I " 
‘A suitable drive shaft guide, 60 having 

.a number vof r‘adial projections 61 thereon ‘ 
is positioned between the abutting ends of 
.each pair, of outer casing members 54. Ea'chi 
of these drive shaft guides 60 ,is provided 
with‘a suitable bearing 62 in which the cou 
pling sleeve-s ,49 for the drive shaft sections 
48 are journaled.- ' v 

The present invention ‘contemplates pre 
venting the liquid being pumped from iron~ 
tacting with the drive shaft. ' This is accom 

Wplishéd by providing a suitable, number of 
the tubular sections ,44 ‘which surround'the 
pump shaft 6 and drive shaft sections 48.’ 
Each tubular section 44 is threaded at its ends 

tends through the discharge conduit 58 and 
"into the stuifingnbox 64 formed‘thereinu ‘T he 
stu?ing box throat 65 forms the bottom of 

‘ ings' 44 and 

'ing the same. 
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the stu?irig box 64 and provides openings 
through which ?ltered'water enters the shaft ' 
housing 44.’ It is thus seen,~that the drive 
shaft and pump shaft ‘are completely pro-' 
tected from the liquid being pumped through 70 

the outer casing 54 and out through the-dis- , 
Icharge pipe' 59. 
The section 44 of the tubular member sur 

rounding the pump shaft 6 is divided, and an 
annular member 66 is interposed between the 
adjacent ends of the divided sections, which 
are united by a coupling 67. The opening 
in the “annular member 66 is substantially less 
than the diameter of the adjacent drive shaft 
coupling 49; so that when the drive shaft sec 
tions are being assembled, the annular mem 
ber 66 will form a substantial support there? ' 
for. This‘prevents the drive shaft from in 
juring the pump rotors by_ reason of its 
weight. After the drive shaft sections are 
assembled, the adjusting nut 52 is threaded 
further on the shaft to bodily raise the as 
sembled drive sections. , 1 
In a pump of the type described, that is, a 

pump wherein a suction and pressure-build 
ing chamber is provided, it is very essential 
to prevent displacement‘ of the rotors and 
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wearing of the same in order that the chamber , 
may be e?ectively sealed. The sliding con 
nection provided by the splined coupling 46 
between the, pump and drive shafts com en 
sates for any shortening of the drives aft 
occasioned by‘ rotation thereof since such 
pumps are operated at fairly high speeds, 
and thereby prevents binding of the pump 
rotor. ‘ g 

The bearings 5 and 62 for the pump and 
drive shafts are preferably of the oilless type. ‘ 
Lubrication of these bearings is provided‘by 
by-passing a small portion of the liquid, such 
as Water, being discharged through the con 
duit 58, by means of a pipe 70 into a suitable 
?lter 68.to remove grit, sand and other abra 
sive. matter. 
transferred through a suitablepipe 69 and 

4 through openings provided in the throat 65,v 

The ?ltered liquid‘ is then 

95 
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so that it vmay flow through the shaft hous- \ 
prevent the, bearings from over 

heating.’ . ' I ‘ a‘ 

It is obvious, therefore, that thefpump 
construction of the present invention lends 

115 

itselfparticularly to assembly for use in wells V 
‘several hundred feet deep because of its sim 
plicity and relatively small size. (f 

_ A construction is provided in- which rem! 
tively high pressures canlbe obtained‘by _as— 
sembling any number‘of rotors and easing 
sections therefor of a standard design to a 
.single‘stage pump without materially chang 

Such intermediate casing sec 
tions of the type described obviate ‘the neces 
sitybf designing different pumps for wells 
of different-‘depths and also obviate the neé ‘ 
cessity of providing large storage spaces.‘ 
The pump casing sections, while being very 
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effective when assembled,‘ can be economically 
manufactured and easily assembled, "particu 
larly in wells of great depth and small diam 
eter. ‘ 

described, and the particular procedure set 
forth, are presented for purposes of explana 
tion and illustration and that various modi- A 
?cations of said apparatus and procedure can 
be made without departing from my inven 
tion as de?ned in the appended claims. 
What I claim is: I - 

1. In a multiple-stage rotary pump, a cas 
ing having a plurality of annular ?uid pas 
sages, rotors for said passages each having 
a series of marginal buckets'iat its opposite 
sides facing toward the sides of said passage, 
means to resist inwardly radial movement of 
?uid" between said rotors and adjacent por 
tions of said casing, an inlet communicating 
with one of said passages, an outlet communi 
cating with another of said passages, and 
stop means in each passage for de?ecting ?uid 
from both sides of the rotor therein to both 
sides of the rotor in an adjacent passage. 

2. In a multiple-stage rotary pump, a cas 
ing having a plurality of annular ?uid pas 
sages, rotors for said passages each having a 
series of marginal buckets at its sides, means 
to resist inwardly radial movement of ?uid 
between said rotors and adjacent portions of 
said casing, an inlet communicating with one 
of said passages, an outlet communicating 
with another of said passages, and stop means 
in‘ each passage for de?ectin ?uid into an 
adjacent passage, each of said stop means 
comprising webs extending across the passage 
in substantial running contact with the sides 
of the adjacent rotor and a shoulder portion‘ 
in substantial running contact with the pe 
riphery of said rotor. 

, 3. In a multiple-stage rotary pump, a cas 
ing having a plurality of annular ?uid pas-~ 
sages, rotors for said passages each having 
a series of marginal buckets on each lateral 
face extending to the periphery thereof, and 
each being laterally and peripherally spaced‘ 
from the walls of‘ the ‘enclosing’ passage, 
means to resist inwardly radial movement‘of 
?uid between said rotors and adjacent por 
tions of said casing, an inlet communicating 
with one of said passages, an outlet com 
n'ounicatingwith another of said ‘passages, 
and stop means in each passage for de?ecting 
?uid into an adjacent passage. ' 

4. In a multiple-stage rotary pump, a cas 
ing having a plurality of annular?uid pas— 

V sages, rotors for said passages each» having a 
60 
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series of marginal buckets on eachlateral 
face extending tothe periphery thereof, and 
,each being laterally and peripherally spaced 
from the walls of the enclosing passage, 
means to resist inwardly radial movement of 
?uid between said rotors and adjacent por 

Furthermore, it is to be understood that 
the particular forms of apparatus shown- and ' 

5, 
tions of said casing, an inlet communicating 
with one of said passagesfan outlet com.- ‘ 
municating with another of said assages, 
and stop'means in each passage for e?ecting 
?uid into an adjacent passage, each of'said 
stop means being inclined away from the 
direction of rotation of the ?uid in the pas 
sage from which said ?uid is to be de?ected. 

ing having a p urality of annular‘ ?uid pas 
sages, rotors for said passages each having a 
series of marginal buckets on each lateral face 
extending to the periphery thereof, and each 
being laterally and peripherally spaced from 
the walls of the enclosing passage, means to, 
resist inwardly radial movement of ‘?uid be 
tween said rotors and adjacent portions of 
said casing, an inlet communicating with one 
of said passages, an outlet communicating 
with another of said passages, and stop means 
‘in each passage for de?ecting ?uid from both 
sides of the rotor therein to both sides of the 
rotor in an adjacent passage. I " 

6. In a multiple-stage rotary pump, a cas 
ing having a plurality of annular ?uid pas 
sages, rotors for said passages each having a 

5. In a multi le-stage rotary pump, a cas- _ 
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series ‘of marginal buckets on each lateral face ' 
extending, to the periphery thereof and each 
being laterally and peripherally spaced from 
the walls of the enclosing passage, means to 
resist inwardly radial movement of ?uid be 
tween said rotors and adjacent portions of 

96 

said casing, an inlet communicating with one ' ‘ 
of said passages, an outlet communicating 
with another of said passages, and’ stop means 
in each passage for de?ecting ?uidinto an ad- ~ 
jacent passage each of said stop means com 
prising webs extending across the passage in 
substantial running’ engagement with ,the 
sides of said rotor. and having portions in 
substantial running engagement with the pe 
riphery~ of said rotor. I ' 

7. In a multiple-stage rotary pump,~a cas 
ing having a plurality of communicating ?uid‘ 
passages, an inlet communicating with one of 

. said passages, a discharge outlet communicat 
ing with another of said passages, rotors for 
said passages, each having a series of periph 
eral buckets ‘at each side lying within the 
?uid passage and being‘laterally vand periph 
erally spaced from the walls ofsaid ?uid 
passage, and means to restrict inwardly radial 
movement ,of ?uid betwieen the rotors and ad 
jacent portions of said casing thereby form 
ing closed ?uid passages. ' ‘ _ - 

‘ 8. In a multiple-stage rotary pump an 
upper casing section having an annular c an 

jnel and an outlet, a lower casing section hav 
ing an annular channel and an‘inl'et, a plural 
ity of intermediate casing sections, each ‘of 
said intermediate casing sections having an 
nular channels at opposite sides, the channel 
at one side of one section cooperating with 
the channel in said lower casing section to 
form a pressure-developing ?uid passage, the 
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channel at the opposite side of another of said 
intermediate casing sections'cooperating with 
the channel of the upper casing section to 
form a pressure-developing ?uid passage, and 
the other channels of said intermediate casing 
sections cooperating with adjacent channels 
to form pressure-developing ?uid passages, 
rotors for said passages each having a series 
of marginal buckets, means to resist inwardly 
radial movement between said rotors and ad 
jacent portions of said casing sections, and 
stop means in each ?uid passage for de?ect 
ing ?uid into an adjacent passage. 

9. The combination in a multiple-stage ro 
tary pump having end casing sections,,each of 
said sections being formed with an annular 
channel, and one of said end sections having, 
an inlet and the other of said end sections hav; 
ingan outlet, of a number of identical‘inter 
mediate casing sections any number of which 
inay be positioned between said end sections 

. to provide the desired number of pressure 

30 

stages, each of said intermediate casing sec 
tions having an annular channel in one side 

. corresponding to the channel in one of said 
end casing sections, and an annular channel 
in the other side corresponding to the chan 
nel in the other of said end casing sections 
whereby when said pump is assembled adja 
cent channels in‘ said end and intermediate 
casing sections combine to form closed pres 
sure-developing ?uid passages, a rotor for 
each of said passages, meansto prevent es 
cape of ?uid between said rotors and adja 
cent portions of said sections, and stop means 

. for de?ecting ?uid from one ?uid passage to 
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another ?uid passage; 
10. In a multiple-stage rotary pump, an 

upper casing section having an outlet, a lower 
‘casing section having an inlet, one or more in 
termediate sections of standard design posi 

' tioned between said upper and lower casing 
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sections, each of said casing sections having 
an annular channel thereincooperable with a 
corresponding channel in an adjacent casing 
section toform a pressure-developing ?uid 
passage, a rotor between adjacent casing sec 
tions and having marginal buckets lying 

- within the ?uid passage formed by said adj a‘ 
cent- casing sections, and stop means in said 
?uid passages for de?ecting ?uid into an 
adjacent ?uid passage. - 

11. In a multiple-stage rotary pump, an‘ 
upper casing section having an outlet, a lower 
casing'section having an inlet, one or more 
intermediate sections of standard design .po 
sitioned‘between ‘said upper and lower casing 
‘sections, each of said casing sections having i 
an annular channel therein cooperable with a 
corresponding channel in an'adjacent casing 
section to form a ?uid passage, a rotor be 
tween adjacent casing sectionsand'having 
marginal buckets on each lateral face, the 
edges of said buckets being laterally and 
peripherally spaced from‘ the- walls of the 
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enclosing ?uid passage, and sto ' means in 
said ?uid passages for de?ecting uid into an 
adjacent ?uid passage. " ‘ 

12. In a multiple-stage rotary pump, an 
upper casing section having an outlet, a lower 
casing section having an inlet, one or more in 
termediate sections of standard design posi 
tioned between said upper and lower casing 
sections, each. of said casing- sections having 
an annular channel therein cooperable with a 
corresponding channel in an adjacent casing 
section to form a pressure-developing ?uid 
passage, a rotor between‘ adjacent casing sec 
tions and having marginal buckets lying with-Q 
in the ?uid passage formed by said adjacent 
casing sections, and stop means in said ?uid 
passages for de?ecting ?uid into an adja 

. cent ?uid passage, each of said rotors having 
a running ?t radially inwardly of the buckets 
thereof with portions of the adjacent casing 
sections to prevent the escape of ?uid radially 
inwardly. - 

13.v In a multiplestage rotary pump, an, a 1 
upper casing section having an outlet, a lower 
casing section having an inlet, one or more 
intermediate sections of standard design posi-t \ 
tioned between said upper and lower casing 
sections, each of said casing sections having. 
an annular channel therein cQoperable with a 
corresponding channel in an adjacent casing 
section to form a ?uid passage, a rotor be 
tween ,adjacent casing sections and having 
marginal buckets on each lateral face extend 
ing to the ppriphery thereof, the'edges of said 
buckets being laterally and peripherally 
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spaced from the walls of the enclosingk?uid ' 
passage, and stop means in said ?uid pas 
sages for de?ecting ?uid into an adjacent ?uid 
passage, each of said rotors having a running 
?t radially inwardly of the buckets thereof 
with portions of the adjacent casing sections 
to prevent the escape of ?uid. 

14. In a multiple-stage rotary pump, a 
casing having a plurality of annular ?uid 
passages, accurately spaced rotors for said 
passages each having a series of marginal 
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buckets-at both sides lying within a ?uid pas- ‘ 
sage and each having a running ?t with the 
adjacent portions of said casing radially in 
wardly of the adjacent passage to resist in 
wardly radial movement of ?uid, an inlet com 
municating with one of said passages, an 
outlet communicating with another of said 
passages, and stop means in said passage for 
de?ecting ?uid into an adjacent passage. 

15. In a multiple-stage rotary pump, a plu 
rality of casing sections having annular chan 
nels the’rein cooperable with the channels of 
adjacent sectionsto form annular ?uid pas~ 
sages, accurately spaced rotors for said pas 
sages each having ‘a series of marginal buck 
ets on each lateral face and lying within the 
enclosed passage, said rotors having running 
?ts with the portions of adjacent casing sec 
tions lying radially inwardly of the chan 
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nels thereof to resist inwardly radial move 
ment of ?uidifrom said. passage, an outlet 
communicating with one of said passages, 
an inlet communicating with another of said 
passages, andstop means ineach passage for 
de?ecting ?uid into ,an adjacent passage. 

16.- The combination in a deep-well pump. 
of a casing having a passage therein, a rotor 
for said casing, a stub shaft for said rotor, 
a drive shaft rotatably connected with said 

' stub shaft and being longitudinally movable 
relative thereto, a ‘sectional tubular member 

- surrounding said stub shaft and drive shaft, 

15 
\an annular assembly ring supported within 
said tubular member for supporting said, 
drive shaft against movement toward said 
stub shaft while said drive shaft is being 
assembledbdriving-means for rotating said 

._ drive shaft, and ‘means engageablewith said 
20 
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driving means for moving said drive shaft ; 
longitudinally away from said stub -' shaft. 

17 , In a vertical-type rotary pump, an up: 
per'casing section having an outlet, a lower 
casing section having an inlet, each section 
having an annular channel therein cooperat 
able with the channel in the other to form a ' 
?uid passage, a rotor between said sections 

. having marginal bucket portions lying in. 
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said ?uid passage, said upper section having \ 
a depression therein registerable with the in 
let in said lower section to admit ?uid into 
,said passage at both sides of said rotor, 
and said' lower section‘ having a depression 
therein registerable with the outlet in said 
upper section to discharge ?uid from said 
passage at both sides of said rotor, and stop ‘ 
means in said passage between said inlet and 
outlet for directing ?uid into said outlet. 

. ‘ 18.‘ In a multiple-stage rotary pump,‘ an 
upper casing section, a lower casing section, 
one or more intermediate casing sections of 
standard design positioned between said up 
per and lower casing sections, each of said " 
sections having one or more annular chan_ 
nels therein cooperatable with corresponding 
channels ‘in the adjacent casing sections to 
form a plurality of ?uid passages, a rotor 

' between each pair-of adjacent sections and 
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having marginal buckets on its lateral faces 
‘lying within the ?uid passage formed by 
thev channels therein, said lower section and 
intermediate sections having inlet passages 
communicating with the channels therein, 

' said upper section and intermediate sections 
having outlet passages communicating with 

i the channels therein, and cooperatable stop" 
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means on said sections for diverting ?uid 
in said ?uid passages int'o adjacent ?uid pas 
sages. . ‘ _ 

19. In a multiple-stage rotary pump, an 
upper casing section, a lower casing section, 
one or moreintermediate; casing sections of 
standard design positioned between said up-. 
per and lower sections, each of said sections 

cooperatable with ‘corresponding channels in 
adjacent casing sections to form a plurality 
of axial ?uid passages, a rotor between each 
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pair of sections and having marginal buckets - 
on its, lateral faces lying with the fluid pas- , v 
sage formed by the said pair of sections, said 
lower and intermediate sections having inlet 
ducts communicating with the channels there 
in, said upper and intermediate sections hav_ 
ing continuation inlet depressions _ therein 
registerable with'said inlet ducts to admit 
?uid into each ?uidpassage at both sides of 
the rotor therein, said upper and intermediate 
sections also having outlet ducts communicat 
ing with the channels therein, and cooperat 
a-ble stop means on said sections for diverting 
?uid in said passage'sinto adjacent ?uid pas 
sages. > - L ' 

j 20. In a multiple-stage rotary pump, an 
upper casing section, a lower casing section, 
one or more intermediate casing sections of '* 
standard design positioned between said up 
per and lower sections, each-of said sections 
having one or more annularlchannels there 
in cooperatable with corresponding’ channels 
in adj acent'casing' sections to form a plurality 
of axial ?uid passages, a rotor between each 
pair of sections and having marginal buckets 
on its lateral faces lying with the ?uid pas 
sage formed by the said ‘pair of sections, said > 
lower and intermediate sections having inlet. 
ducts communicating with the channels there 
in, said upper and intermediate sections hav— 
ing: continuation inlet depressions therein 
registerable with said inlet ducts to admit 
?uid intoeach ?uid passage at both sides of 
the rotor therein, said upper and intermedi 
ate sections also having outlet ducts commu 
nicating with the channels therein, said lower 
andintermediate sections having continua 
tion outletdepressions registerable with said 
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outlet ducts forguiding‘ ?uid from both sides 7 
of the rotors in said ?nid passages, and co 
operatable stop means on said sections for no 
diverting ?uid in said passages into adjacent 
?uid passages. \ , j - 

21. In a multiple-stage rotary pump, an 
upper casing section having an outlet,’ a lower 
casing section having an'inlet, one or more 
intermediate casing sections positioned be 
tween said upper and lower sections, a rotor 
between each pair of adjacent sections, each 
rotor having marginal buckets, ‘each casing 
section being provided withpannular channels 
having their ‘lateral walls spaced from and 
cooperable with the said buckets to form 
pressure-‘developing passages, means to pre 
vent escapejof ?uid radially inwardly be 
tween‘ said‘ rotors and the adjacent parts of 
said sections, and stop means in said channels 
for directing ?uid from one passage to 
another and through said outlet. , ' 

22. In 'a‘multiple-stage rotary pump, an 

1 It 
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‘55 having one or more annular channels therein _ ‘upper casing section having an outlet, a-lower 13" 
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casing sectionhaving an inlet, one or more - 
intermediate‘ casing sections positioned be 
tween said upper, and lower sections, said 'sec- ' 

' tions having annular channels‘, a rotor be 
‘ tween~ each pair of adjacent sections, each 

rotor having marginafbuckets facing toward 
and spaced from the lateral walls of, an ad 
jacent channel, said channels and buckets e01 
operating to form pressure-building pas- - 

1o sages, said rotors having running engagement 
with said sections radially inwardly of said 
channels, and stop means in said channels to 
direct ?uid from one passage into another an 
out through said outlet. - 

'15 In testimony whereof I af?n my signature. 
WALLACE; L. CLAYPOOLQ 
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