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5 Claims. 

This invention relates to vertical rotary pumps 
and particularly to an electric motor which is 
constructed for use with vertical rotary pumps. 
A common form of a vertical rotary pump com 

prises a pump section which is secured to the 
lower end of a column pipe near the bottom of 
a well. The column pipe extends to the top of 
the well where it is secured to a discharge head. 
The impellers of the pump section are rotated 
by a pump shaft which extends from the pump 
Section through the column pipe, to the discharg 
head. 

In most cases the pump shaft will be of suffi 
cient length to require the use of several members 
coupled together to form a continuous drive 
shaft. 

Bearings may be provided inside of the pump 
section and at intervals throughout the length 
of the column pipe for the radial support of 
the pump shaft. It is not, however, convenient 
to axially support the pump shaft at more than 
one location. 
The axial load on the pump shaft created by 

the pump and by the weight of the pump shaft 
is in most instances of sufficient magnitude to 
require the use of a bearing structure having 
relatively large physical dimensions. It is thus 
advantageous to place the bearing structure out 
side of the column pipe where it will not impede 
the discharge flow of the pump. 
In order to obtain the best operating char 

acteristics of the pump it is important that the 
pump impellers be maintained at the proper axial 
position within the pump bowls. This, of course, 
precludes any operating condition under which 
the rotating parts are axially supported by men 
bers other than the bearing structure provided 
for that purpose. 

It is thus advantageous to provide Convenient 
means whereby the pump shaft may be axially 
adjusted to accommodate the operating require 
ments of the pump. 

45 
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In this invention the driving motor is Sup 
ported in a vertical position with its shaft in 
driving relation and coaxial with the pump shaft. 

It is one object of this invention to provide a 
vertical rotary pump having a driving motor 
which may be directly supported on the discharge 
head of the pump. 

It is another object of this invention to axially 
support, the pump shaft by means of an ac 
cessibly located bearing structure, which may be 
easily replaced. 

It is still another object of this invention to 
provide an accessible bearing structure for axially 

(C. 172-36) 
supporting the pump shaft which imposes no 
unfavorable restrictions on the electrical char 
acteristics of the motor. 

It is still another object of this invention to 
provide a vertical rotary pump having a direct 
connected driving motor and an axially adjust 
able pump shaft, the construction of which is SO 
coordinated that no unfavorable limitations are 
placed on the operation of any of the members 
of the mechanism. 

It is still another object of this invention to 
provide accessible means whereby the pump shaft 
may be accurately located with respect to the 
rotating structure of the driving motor. 

It is still another object of this invention to 
provide means whereby the pump shaft may be 
disconnected from the driving motor When Op 
erating conditions arise under which the pump 
shaft is vertically supported by means other than 
the bearing structure provided for that pur 
pOSe. 

It is still another object of this invention to 
provide quickly replaceable means whereby the 
maximum torque, transmitted by the driving 
motor to the pump Shaft, is limited to a prede 
termined value. 

It is still another object of this invention to 
provide a rotary pump structure having ac 
cessible means for axial adjustment of the pump 
shaft and in which the driving motor may be 
installed almost completely assembled. 

It is still another object of this invention to 
provide accessible means whereby the pump shaft. 
may be axially adjusted during the active Op 
eration of the pump and while the motor is con 
pletely assembled. 
This invention possesses many other advan 

tages, and has other objects which may be made 
more easily apparent from a consideration of an 
embodiment of the invention. For this purpose 
there is shown a form in the drawings accom 
panying and forming part of the present Specifi 
cation. This form shall now be described in 
detail, which illustrates the general principles of 
the invention; but it is to be understood that this 
detailed description is not to be taken in a limit 
ing sense, since the scope of the invention is best 
defined by the appended claims. 

Referring to the drawings: 
Fig. 1 is an elevational view of the driving 

motor and of the pump shaft in an embodiment 
of the invention; a portion of the view being 
shown in section. 

Fig. 2 is an elevational view of the discharge 
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head and of the lower portion of the notor of 
Fig. 3. m 
An electric notor , Fig. , is shown mounted 

in a vertical position. Motor has a Stator 2 and 
a rotor 3. Stator 2 is shown Supported on and 
centered by a botton adapter bracket which 
locates motor G in the proper relation to the 
Stationary pump structure. A bearing supporting 
Oracket S is mounted above Stator 2 and iS 
centered and Supported by the stator. 

Rotor 3 is mounted on a hollow roto shaft 6 
which is rotatably supported at its lower end by 
bearing T. Bearing has an inner race which 
is pressed against a shoulder 8 and centered or 
a cylindrical surface 9 of the rotor shaft. Bear 
ing 7 has an outer race which is centered by an 
extended cylindrical Surface formed on the 
interior wall of bearing housing GA, which may be 
formed integral With adapter bracket 4. Cylin 
drical Surface O is formed coaxial with rotor 
shaft 6, thus serving to maintain bearing co 
axial with the bearing housing irrespective of any 
axial movement of the rotor shaft. Bearing 
housing may be provided with a bearing cap 
2 which serves to exclude foreign matter from 

the bearing housing and to limit the axial move 
ment of bearing . . 
A thrust bearing 3 is provided at the upper 

end of rotor shaft. 6 for the axial and radial Sup 
port of rotor shaft 6 and pump shaft f4. 
The inner race of bearing 93 is mounted on a 

coupling member 5 which is in turn keyed to 
the rotor shaft and held between a shoulder 6, 
formed on the rotor shaft, and lock nut SE, which 
engages a threaded portion 98 of the rotor shaft. 
The rotor shaft is thus constrained to follow any 
vertical movement of the inner race of bear 
ing 3. 

It is evident from the construction that the 
structure supported by bearing 3 may be ver 
tically adjusted by adjusting the vertical position 
of bearing 3. One construction by which this 
adjustment may be accomplished will now be 
described. In this form the outer race of bearing 
A3 is mounted inside of an axially movable bear 
ing housing 9. Bearing housing G9 is provided 
with an external threaded portion 26. Thread 26 
is formed coaxial with the rotor shaft. Threaded 
portion 20 engages an internai thread 28 formed 
On bearing supporting bracket 5. 
A rotation of bearing housing 9 this produces 

a corresponding axial movement of bearing hous 
ing 9, of bearing 3, and of all the structure Sup 
ported by bearing 3. 

Bearing housing 9 may be locked in any 8 
gular or axial position by means of locking bolt 
22 which forces soft metallic plug 23 into fric 
tional contact with thread 20. 

Bearing housing 9 is provided With 8 canopy 
cap 24 which serves to exclude moisture and for 
eign matter from the bearing housing and also 
serves to prevent falling liquid from entering the 
ventilation openings 64 of the motor. Canopy 
cap. 24 may be secured to bearing housing 9 
by means of boits 25. Thus a rotation of cap 24 
also results in an equal rotation of bearing hous 
ing 9. Locking bolt 22 may be conveniently lo 
cated near the rim of cap 24 so that bearing hous 
ing 9 and the associated structure may be ax 
ially adjusted while the motor and pump are fully 
assembled. W 

A Wrench engaging head 26 may be provided 
for the canopy cap to aid in rotating bearing 
housing 9. Bearing housing 9 may be likewise 
directly rotated by securing a pipe wrench to 

2,364,83? 
Surface2F, or by neans of a spanner Trench which 
engages the holes tapped for pots 35. 
The manner in which the rotor is rotatably sup 

ported and axially adjusted has seen disclosed, 
Consider now the Inanner in which the pump shaft 
is driven by the notor and axially adjusted with 
respect to the rotor. m 
Pump shaft 4 is shown extending through the 

hollow rotor shaft to the top of the motor. The 
top end of the pump shaft is provided with a 
threaded portion 23 which is engaged by nut 29. 
Nut 29 bears against a coupling member 36 which 
is in turn vertically supported by coupling men 
per 85 secured to the rotor shaft. By rotating nut 
29 the pump shaft can be axially adjusted with 
respect to the rotor and to thrust bearing 3. 
Nut 29 may be locked in position by screw 36 
tapped into coupling member 39. 
Coupling member 85 is provided with an ex 

ternal cylindrical surface 3, formed coaxial with 
the rotor shaft, which engages an internal cylin 
drical surface 32 formed on coupling member 30. 
Coupling member 3t is in turn located with re 
Spect to the pump shaft by means of an internal 
Cylindrical Surface 33 which is formed coaxial 
With Surface 32. Coupling members 5 and 30 
thus serve to accurately locate the pump shaft 
Coaxially with the rotor shaft and With the Sup 
porting bearing structure. 

It is evident from the construction that coupling 
member 38 can be inserted in place after the pump. 
shaft and the remaining motor structure are in 
position. In this way the clearance between the 
pump shaft and the inside of the rotor shaft can 
be made relatively large, thus avoiding incon 
Venience and the danger of bending the pump 
shaft While the motor is being set into position. 
Coupling members 5 and 3 are provided with 

driving pins 33 which serve a triple purpose. 
Driving pins 34 may be secured to coupling 30 and 
may engage holes 35 formed in member 5. If 
the pump shaft is Vertically supported by means 
Other than the thrust bearing 3, pins 34 will be 
lifted out of holes 35 thereby disengaging the 
pump shaft from the driving notor. 
Under normal operating conditions the motor 

torque is transmitted from member 8.5 to member 
30 by the shearing stress set up in pins 35, cou 
pling member 39 being in turn suitably keyed to 
pump shaft St. By a suitable design this shear 
ing stress, produced under normal operating con 
ditions, can be made equal to the safe shearing 
Stress of the material. Thus if a sudden overload 
is placed on the coupling, as by the seizure of 
Some rotating part, the pins Will be sheared off, 
relieving the abnormal streSS from the other 
members of the mechanism. 

In the present construction means are pro 
vided for lubricating both of the bearings sup 
ported by the motor structure. Lubricant is in 
jected to bearing housing , which encloses lower 
bearing , by means of a lubricating passage from 
grease Cup 3 which is Supported by adapter 
bracket . 
Thrust bearing 3 may be supplied with lubri 

cant by means of pipe fitting 38 which is in com 
munication. With bearing housing 9. The Libri 
cant is prevented from escaping from the bear 
ing housing by means of a cylindrical sleeve 39, 
secured to bearing Supporting bracket 5, which 
projects into annular groove 40 formed in cou 
pling member 5. 
The load carried by bearing 3 is in many in 

stances of Sufficient magnitude to make the cool 
ing of the bearing an important problem. For 
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2,164,887 
this purpose passages 4 may be provided in bear 
ing Supporting bracket 5, surrounding bearing 
housing 9. These passages may be located inter 
mediate of the ventilating openings 64, provided 
in member 5, for the motor ventilation. The air 
drawn into the motor thus serves to cool the 
lubricant and the bearing. 
The normal motor ventilation may be obtained 

by means of fans, 42 and 43, mounted on the 
rotor, which serve to blow the air over the stator 
windings 44, and over the exterior surfaces of the 
stator laminations 45. The air travels downward 
through passage 46, formed between the stator 
laminations and an exterior shell 4; through 
openings 48 in the lower part of the stator; and 
Out of the motor through openings 49, provided 
in the adapter bracket 4. 

Fig. 2 illustrates the manner in which the 
motor is supported by the discharge head. 
Adapter bracket 4 is provided with a flanged sur 
face 50 which rests on flanged surface 5 of dis 
charge head 52. An external cylindrical surface 
53 is formed on discharge head 52 for contacting 
internal cylindrical Surface 54 formed on 
adapter bracket 4. Cylindrical surfaces 53 and 
54 are formed coaxial with the pump and rotor 
shafts. The contact of these surfaces thus serves 
to maintain the motor structure in proper coaxial 
relation to the pump structure. 
Column pipe 55 may be secured to the discharge 

head by suitable means, such as the screw cou 
pling 56. The liquid being pumped flows through 
the discharge head into the discharge pipe 57. 
Pump shaft 4 may be enclosed by oil tube 58, 

through which lubricant may be supplied to the 
bearings which radially support the pump shaft. 
Oil tube 58 may also serve to support the radial 
bearings which may be provided for the pump 
shaft at intervals along the length of the column 
pipe. Oil tube 58 may be secured to the discharge 
head by means of the coupling assembly 59. Cou 
pling assembly 59 may be provided with a bushing 
60 which serves as a bearing for the pump shaft. 

Discharge head 52 may be provided with aper 
tures 6 through which the ventilating air from 
the motor may be exhausted. Aperatures 6 
also provide access to bolts 62 by which the motor 
is secured to the discharge head. 
The pump shaft is shown joined with a cou 

pling 63 directly above coupling assembly 59. 
The use of this construction is of particular utility 
where relatively large motors are used. Coupling 
63 may be secured onto the portion of the pump 
shaft which extends into the well. The motor 
may then be set into place. After the motor is 
in position, the short length of pump shaft, above 
coupling 63, may be dropped through the hollow 
rotor shaft and then may be fastened to the 
coupling. This obviates the necessity of lowering 
the motor over the extending portion of the pump 
shaft. ... " 

I claim: s 
1. In a vertical rotary pump mechanism, a 

vertical electric motor having a stator and a 
rotor, a shaft connected to the rotor, a thrust 
bearing for Supporting the rotor and its asso 

ciated parts, and means for axially adjusting the 
position of said shaft with respect to said bear 
ing, said motor also having a stationary housing, 
Open at the top, and a weather proof cover for 
Said housing, said cover being vertically adjust 

3. 

able with respect to said housing and having 
means to support said thrust bearing. 

2. In a vertical rotary pump mechanism, a 
vertical electric motor having a stator and a rotor, 
a shaft connected to the rotor, a thrust bearing 
for supporting the rotor and its associated parts, 
and means for axially adjusting the position of 
Said shaft with respect to said bearing, said 
notor also having a stationary housing, open at 
the top, and a weather proof cover for said hous 
ing, Said cover and said housing being threadedly 
Secured together whereby rotation of said cover 
serves to adjust it vertically with respect to said 
housing, said cover having means to support said 
thrust bearing. 

3. In a vertical rotary pump mechanism, a 
vertical electric motor having a stator and a 
rotor, a shaft connected to the rotor, a thrust 
bearing for supporting the rotor and its asso 
ciated parts, and means for axially adjusting the 
position of said shaft with respect to said bear 
ing, said motor also having a stationary housing, 
Open at the top, a weather proof cover for said 
housing, said cover and said housing being 
threadedly secured together whereby rotation 
of Said cover serves to adjust it vertically with 
respect to said housing, said cover having means 
to support said thrust bearing, and locking means 
optionally to prevent rotation of said cover. 

4. In a vertical rotary pump mechanism, a ver 
tical electric motor having a housing, a stator 
and a rotor, a shaft connected to the rotor, a 
thrust bearing for supporting the rotor and its 
asSociated parts, and means for axially adjust 
ing the position of said shaft with respect to said 
bearing, said housing having a stationary upper 
member terminating in an open cylindrical well 
at the top thereof, a weather proof cover for said 
housing having a central portion adapted to tele 
SCOpically engage said well, means to Support said 
thrust bearing on the cover, and means to ad 
just the position of the cover vertically with re 
spect to the housing. 

5. In a vertical rotary pump mechanism, a 
vertical electric motor having a housing, a sta 
tor and a rotor, a shaft connected to the rotor, 
a thrust bearing for supporting the rotor and its 
associated parts, and means for axially adjust 
ing the position of said shaft with respect to said 
bearing, said housing having a stationary upper 
member terminating in an open cylindrical well 
at the top thereof, a thread formed on the inner 
Surface of said well, a weather proof cover for 
said housing, a hollow central portion on said 
cover having an exterior thread adapted to en 
gage the thread of said well, whereby rotation 
of said cover serves to alter its vertical position 
with respect to the housing, and means in said 
central portion to support said thrust bearing. 

GEORGE. T. PFLEGER. 
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