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My invention relates to an electromagnetic 
means in mechanisms for actuating pumpS or 
parts of pumps requiring progressively varying 
Speed and/or which are subject to progressively 
varying load during a cycle of Operation. 

For convenience, I will describe and illustrate 
herein my invention as it is utilized in rotary 
pumps and compressors of the sliding vane and 
piston type to which my invention is particu 
larly applicable, but it should be understood 
that my invention is not limited to such use but 
is applicable to other pump mechanisms such as 
are described in my application No. 730,047, filed 
June 11, i934. 
One object of my invention is to construct 

pumps and compressors that require no packing 
glands or stuffing boxes and having no openings 
in their casings except the inlet and outlet ori 
fices. 
Another object is to construct pumps and com 

pressors that require no external rotating shaft, 
or shaft journal, or bearings. 
Another object is to provide a means by which 

the motivating force is applied directly to the 
actuated parts at or toward their Outer or pe 
ripheral extremity instead of by a rotating shaft 
at their inner axis. 
Another object is to provide a device that will 

consume less power per cycle of operation or per 
unit of material handled. 

Further objects are increased efficiency, Iow 
initial COst, low maintenance cost, Small number 
of parts, convenience in cleaning, inspecting, and 
repairing. t 

Fig. 1 is a transverse sectional view of one en 
bodiment of my electrically driven pump, where 
the electromagnetic driving force is progressively 
applied at the periphery of the rotating impellers. 

Fig. 2 is a longitudinal semi-sectional view o 
the pump of Fig. 1. 

Fig. 3 is a side view of the mechanical align 
ing cylinder which is shown in the pump of Figs. 
1 and 2. 

Fig. 4 is an end sectional view of one of the 
impellers used in the pump of Figs, 1 and 2. 

Fig. 5 is a radial sectional view of the impeller 
of Fig. 4. 

Fig. 6 is a transverse sectional view of another 
embodiment of my electrically driven pump where 
the electromagnetic driving force is applied at 
the periphery of the radial pistons. 

Fig. 7 is a longitudinal semi-sectional view of 
the pump of Fig. 6. 

Fig. 8 is a side view of the mechanical aligning 5. 

O 

cylinder which is shown in the pump of Figs. 6 
and 7. 

Fig. 9 is an end sectional view of one of the, 
pistons used in the pump of Figs. 6 and 7. 

Fig. 10 is a radial sectional view of the piston 
of Fig. 9. 

Referring to Figs, 1 and 2, I will describe Com 
pletely the structure and application of my in 
vention, namely, the special electromagnetic field 
of progressively varying pole pitch to a rotary 
pump of the sliding vane type, 
The impellers f of the pump are constructed 

essentially to fill the space between the walls 2, 
guiding block 4 on the shaft 3, and the outer 
periphery of the pump casing, and to include a 
Small angle of the pump circumference. They 
are held in definite positions by the guiding block 
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4, eccentrically placed and operating on bear 
ings 5, causing their motion to be definitely con 
strained to a cycle of operation such that they 
will extend or spread out from the center when 
passing the inlet duct 6, located in the Walls of 
the pump and leading from the inlet orifice , 
and will retract when passing over the outlet 
duct 8, leading to the outletorifice 9, such that 
a displacement of fluid will occur within the 
pump, and pumping action will obtain. Each 
impeller, rotates with the center block 4, slid 
ing in same individually. None of the impellers 
has to be affixed to the shaft which in this case 
may either be stationary or free to turn within 
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the walls of the pump. Each impeller, however, 
in its periphery has imbedded in it a suitable 
electrical winding 0, generally taking the form 
of rotor bars as used in a standard induction 
motor, these bars being placed in laminations f, 
to increase the electrical efficiency, and short 
circuited at each end. All impellers are con 
nected together by the electrical conducting 
Springs 2. 

Outside of these impellers and usually sepa 
rated from same by a suitably thin Wall of non 
magnetic high resistance material 3, which may 
take the form of a glass compound, a stainless 
steel, or steel alloy, a composition insulating Com 
pound molded in between the poles, or any other 
suitable substance which will not be reacted 
upon by the fluid pumped, not to be unduly af 
fected by heat and having high non-abrasive 
qualities, lies a second winding 4, taking the 
form of the stator or stationary winding of this 
electrical pump, the electrical poles of which 
may be completely separated from the rotating 
impellers by the separating substance, or may be 
protruding through same in suitable slots formed 
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for the purpose; nevertheless, the windings be 
ing Cornpletely Sealed by close fits and by the use 
of Sealing compounds from the impeller casing. 

It is essential that the separation between the 
roto' Winding C and the stator windings & be 
an absolute minimum. 
The unique and fundamentally new principle 

involved in this device and divulged in my patent 
application, No. 30,047, filed June 11, 1934, is the 
non-Synnletirical placing of the poles which are 
Staggered about the periphery to conform essen 
isily with the geometric motion of the impellers, 
and the fact that the winding reacts on each 
impeller individually instead of driving all im 
pallers at once, as is done in other coghbination 
Soto'-glimping devices of this nature. 
The operation of this device is as follows: If 

the st2to Winding it is of such a nature, name 
ly, 3ing capable of producing a rotating mag 
netic field either by split-phase or multiphase 
currents or their equivalent, this field when cur 
Xeni, is flowing through the windings will set up 
clients in the rotor windings 8, within the 
inpellers , the reaction of which will serve to 
diag the latter around in the direction of field 
Eotation. Since the electical field rotation with 
a coStant frequency source is constant in speed, 
is is necessary to Sinaise the distance traversed 
by line electrical field conform to the distance 
traversed by the impellers during their motion, 
ci slse here Will be great positive and negative 
roo; slippage. That is, at some points the elec 
&Eica leidi would be going considerably faster 
sia: 32 the rotor Sectors as those points, while at 
oiae. 20ints the Xotor sectors would be going : 
fester than the electrical field. this, of course, 
YYCld be the 'esult, of the fact that, the rotor 
izingeiers are £ied together rechanically by the 
icci. (... Under heavy load conditions of pump 

ing there wouldi, of course, just be positive slip 
22ge, or no ingelier's would ever iead the field. 

io obviate any great difference in motion be 
iyeen the irripeliers and the field, the pole spac 
ing of cine field, as mentioned above, is inade 
to conform with the geometric notion of the . 

that is, where the impellers conne 
there aiso are the poies placed closer 

together, E where the impellers spread apart, 
tiere also are the poles separated to correspond. 

figs. 6 and , with auxiliary 23igs. 8, 9, and i0, ; 
Sh97 another method of construction of a ladial 
heinbei pump, where the electrical windingS are 
Sed to drive radial pistons individually. 
Eise ogeration of this punp is essentially the 

Sane as he aforementioned radial in pelier type it. 
lin. 

Referring to Figs, 6 and , the piston members 
GS, shown separately in sigs. 9 and 10, are con 
Structed to slide in cylinders cut in the aligning 
block 3, shown separately in Fig. 8. These pis 
iOS aire held in definite angular positions by the 
eccentrically placed aligning block 3, the shaft 
of which , is supported on bearings S, caus 
iing the notion of the pistons to be constrained 
to a definite cycle of operation, such that they 
Will extend or spread out from the center When 
passing the inlet, opening 25, located adjacent 
the shaft and leading from the pump inlet 
orifica 22, and will retract when passing the 
Outlet opening 23, leading to the outlet orifice 24, 
So that a displacement of fluid Will occur in the 
purp and pumping action will obtain. Each 
piston 5 rotates with the center block 8 sliding 
in same individually, the piston members being 
Supported by pressure bearings and ring race 20 
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at the periphery. None of the piston members 
has to be affixed to the shaft , which in this 
case may either be stationary and Serve as the 
inlet to outlet, separating wall. Each piston men 
ber, however, in its periphery has imbedded in 
iaminations .26 placed therein a suitable electri 
cal winding 25, similar to that in the impellers 
of the aforedescribed impeller type pump, said 
Windings short circuited on the ends and also 
connected together in a continuous circuit at 
each end by springs 2. 

Outside of these impellers is placed a Split 
phase or polyphase stator winding 28, similar 
to that of the impeller type pump described. 
In this pump it is not necessary to separate the 
Stator Windings from the in peliers by any na 
terial shield since no fuid is found in this part 
of the pump. The poles of this stator winding 
are of variable pitch, progressing around the 
pump casing to correspond With the constrained 
relative geometric motion of the piston extremi 
ties, thereby producing an electromagnetic field 
the peripherai Spead of which Varies to corre 
spond With the relative notion of said pistons. 

From the nature of the eccentric pumping 
notion involved in these two pumps it is obvious 
tihat the greatest load will occur where the in 
pellers Or pistons are contracted during the dis 
charge part of the cycle of rotation, he wind 
ings may, therefore, themselves be increased in 
Strength, during the discharge half to produce 
a maximun torque at discharge, or eise they may 
be uniformly distributed, taking advantage of 
the eccentric Spacing blocks to transmit power 
fron One section of the device to where it will do 
the most good at some other section; in fact, 
various constructions of electrical strength of 
Windings may be resorted to, to relieve the blocks 
of a non-urnifornioad. 

It is possible to stage these pumps very easily 
So that enormous pressures may be obtained in 
the final stages. If the pumped fluid is com 
pressible, the various stages may be decreased in 
size the proper annount to insure conplete dis 
placement With Or Without intercooliers. 
There are other methods of constructing pumps, 

utilizing this variable pole pitch driving field to 
obtain high torques, such as placing the wind 
ings an extreme distance from the impellers or 
pistons, that is, having the pumping section of 
puinp at Center with the windings at a consider 
able distance from Same to increase the torque 
aim. Such a construction was shown in my ap 
plication No. 730,047, filed June 2, 1934. 

In the case of the pumps illustrated in Figs. 1, . 
2, 6 and 7, the width of the impellers or diameter 
of pistons inay be inade small, while the width 
of the Windings may be made much greater. This 
Schene was also shown in my application men 
tioned above. 
The inportant advantages of the electrical 

pump drive are these: the use of the windings, 
which are completely sealed from the fluid pump 
ing Section of the pump, place the driving force 
of the pump in the exact positions most suitable 
for Same, namely, upon each individual impeller 
or piston, 
The nature of the electric drive also tends to 

remove the Strain upon the pump since each 
impeller or piston is driven individually and the 
electrical field tends to smooth out the shock 
resulting from the accelerations and decelera 
tions of the impellers or pistons for the same 
reason that amortisseur windings are placed in 
Synchronous electrical machines to prevent hunt 
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ing of same. Simply, the electrical field not only 
drives the impellers or pistons but produces a 
drag upon them which greatly smooths out op 
eration. . 
The use of electrical windings also eliminates 

the necessity for any driving mechanism exter 
nal to the pump casing, hence, the pump may be 
Sealed up tight, having only an inlet and an 
outlet, eliminating all stuffing boxes and relying 
upon the pumped fluid for lubrication, although 
Some auxiliary means for lubricating may be 
resorted to. 

This feature of being able to seal the pump 
completely, is a decided advantage, especially in 
the pumping of volatile substances such as am 
monia in refrigerating machines. 

In cheap, low pressure, small volume pumps, 
it is not necessary to use staggered electrical 
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poles, especially if the stroke per impeller or pis 
ton is kept low, nor is it even necessary to use 
laminations or rotor bars in the impellers or pis 
ton members, especially if the latter are made of 
a magnetic and electrical conducting material. 

Since a Small torque is applied during the suc 
tion period on the impellers or pistons it is even 
possible to construct this pump with all poles 
equally-spaced but making the magnetic strength 
of the poles along the suction sector of less 
strength than those along the pumping sector, 
With the poles along the latter designed for 
minimum slip, thus the effect of great negative 
slip along the suction sector will not be felt 
greatly in the machine. This construction was 
illustrated in my application No. 730,047, filed 
June 11, 1934. 

Having described my invention, I now claim: 
1. In combination a pump comprising a cas 

ing having a chamber with inlet and outlet, a 
shaft mounted within said chamber eccentrically 
thereof, a spacing block supported for rotation 
on said shaft, impellers rotatably mounted in 
the same plane and sliding in slots within said 
Spacing block in such a way that the rotation 
of the impellers causes a progressively periodic 
variation in their extension in the slots of the 
Spacing block and a variation in their peripheral 
spacing creating a displacement therebetween 
within said chamber, segmental induction rotor 
windings attached to each impeller member, flex 
ible means on the windings on adjacent impeller 
members electrically connecting said windings 
together, and an electro-magnetic field surround 
ing the impellers and adapted to drive and con 
trol the same, said field having the same center 
as the casing but having poles, the spacing or 
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pitch of which poles varies progressively about 
the field to correspond with the spacing and 
motion of the impellers at their periphery. 

2. In combination a pump comprising a cas 
ing having a chamber with inlet and outlet, a 
shaft mounted within said chamber eccentrically 
thereof, a spacing block supported for rotation 
on said shaft, pistons rotatably mounted in the 
same plane and sliding in cylinders within Said 
spacing block in such a way that the motion of 
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the pistons causes a progressively periodic varia 
tion in their extension in the cylinders of the 
spacing block and a variation in their peripheral 
spacing, said variation in extension creating a 
displacement in said cylinders, segmental induc 70 
tion rotor windings attached to each piston 
member, flexible means on the windings on 
adjacent piston members electrically connecting 
said windings together, and an electro-magnetic 
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drive and control the same, said field having 
the same center as the casing but having poles, 
the Spacing or pitch of which poles varies pro 
gressively about the field to correspond with the 
Spacing and motion of the pistons at their 
periphery. 

3. A pump comprising a casing having a cham 
ber provided with an inlet and an outlet, a rotat 
able member mounted within said chamber 
eccentrically thereof, fluid displacement mem 
bers or pistons mounted to slide within said 
rotatable member, each fluid displacement mem 
ber being movable radially with respect to every 
other impeller or piston but constrained in its 
motion by its angular position within the cham 
ber to which its center of rotation is eccentric, 
Segmental induction rotor windings attached to 
each fluid displacement member, flexible means 
on the windings on adjacent fluid displacement 
members electrically connecting said windings 
together, an electro-magnetic means for apply 
ing a variable driving and controlling force 
individually to each fluid displacement member 
in proportion to the peripheral spacing from 
each adjacent fluid displacement member so that 
as the linear spacing of adjacent fluid displace 
ment member extremities varies its motion varies 
also to correspond. f 

4. A pump of the type in which flow is pro 
duced by progressive variation in the radial 
extension of fluid impellers, comprising a casing 
having a cylindrical chamber with inlet and 
outlet passages, a shaft mounted within said 
chamber eccentrically thereof, a cylindrical spac 
ing block mounted for rotation on said shaft 
eccentric to the pump casing, fluid impellers 
supported to slide, within said block and engage 
the cylindrical Wall of said chamber, each in 
peller being free to move radially with respect 
to every other impeller, the radial motion of said 
impeller being controlled by the cylindrical wall 
of the pump chamber, segmental induction rotor 
windings attached to each impeller, flexible 
means on the , windings on adjacent impeller . 
members electrically connecting said windings 
together, an electro-magnetic constraining means 
to drive and control each impeller individually 
at a speed in proportion to the spacing of the 
extremities of each impeller from the adjacent 
impellers to correspond with the spacing brought 
about by the eccentrically placed spacing block 
and the pump chamber which compels theim 
pellers to vary the volume displaced by them 
from a certain minimum to a certain maximum 
during each rotation, and to a certain amount 
in any one point in the rotation, the progressive 
increasing of the linear spacing between im 
pellers drawing the fluid into the pump and the 
progressive decreasing of the spacing forcing 
the fluid out of the pump. -S- 

5. A pump comprising a casing having a cham 
ber withinlet and outlet passages, a rotatable 
separating block mounted within said chamber 
eccentrically thereof, impellers slidably mounted . 
in said rotatable separating block, segmental 
induction rotor windings attached to each im 
peller or piston member, windings on adjacent 
impeller members electrically connecting said 
windings together, and an electro-magnetic field 
comprising progressively variably spaced poles 
about the impellers adapted to drive the same 
individually at speeds corresponding to the spac 
ing of the poles to which said impellers are adja 
cent so as to maintain the progressive spacing 

field surrounding the pistons and adapted to 75 of the impeller extremities as brought about by 
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the sliding action within the pump casing, the 
Wourne displaated by impellers varying from a 
definite niinimurn to a, definite maximum and 
being s, definite amount at any one point in each 
rotation, a progressive increase and decrease in 
the linear spacing of the impellers, causing fluid 
to be drawn into and forced out pf the pump. 

6. A combination a punp casing having a 
chaine: With inlet and outlet, fluid displacement 
line:bers rotatably supported within said cham 
23 and Inovable with respect to one another 
he angular separation of impellers, or pistons, 

Fei raining constant, segmental induction rotor 
Windigs attached to each fluid displacement 
Snegie, Windings or adjacent fluid displace 
2 ent neglers, fie:ible means on said windings 
electrically connecting said windings together, 
and electro-Eagnetic heans devoid of mechani 
cal Connectier. With the impellers, or pistons, to 
drive the Sarine individually at varying speeds so 
that, the relative speed of each impeller, or piston 
extremity, varies progressively from a definite 
rhini auri to 8, definite maximum during each 
rotation and is the sayne for any given point in 
each Sosition. 
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7. A pump comprising a casing having a chann 

ber with inlet and outlet openings, fuid displace 
ment members mounted for rotation within the 
pump chamber having fixed angular spacing 
With respect to their center of rotation, means 
to control the volume displaced by said fluid dis 
placement members from a definite minimum 
to a definite maximun during each rotation and 
to a definite amount at any given point of any 
irotation, segmental induction rotor Windings 
attached to each fluid displacement member, 
flexible means on the windings on adjacent fluid 
displacement members electrically connecting 
said windings together, and an electro-magnetic 
field having poles about the impellers, or pistons, 
to drive the same, the Spacing of said poles vary 
ing progressively in proportion with the volume 
displaced by those impellers, or pistons, imme 
diately opposite the poles on the casing, the pro 
gressive increasing and decreasing of the Volume 
displaced by impellers, or pistons, causing fluid 
to be drawn into and forced out of the pump. 

ALBERT GUY CARPENTER, JR. 


