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Claims. 
The invention relates to notors adapted for 

actuation by pressure fluid for driving such tools 
as portable screw drivers, and more particularly 
to motors of the type embodying an eccentric 
relation in a cylinder of a rotor having generally 
radially movable vanes traversing the space be 
tween the rotor and cylinder to receive the driv 
ing force of the pressure fluid. 
A general object of the invention is to provide 

a novel motor of this nature having improved 
features of construction enabling reversible op 
eration with high eficiency. 
Another object is to provide a new and in 

proved motor having high operating eficiency 
which embodies an eccentric relation of a rotor 
carrying generally radially movable Vanes in a 
cylinder bore of elliptical cross section, as dis 
tinguished from a circular section, the rotor being 
located in close proximity to the bore wall sub 
stantially on the minor axis of the ellipse and the 
dimensions and shape of the ellipse being such 
as to produce an outward movement of the vanes 
to an effective position for substantially maximum 
power derivation during a minimum rotational 
movement of the rotor. 
Another object is to provide a new and in 

proved reversible motor of the character set forth 
including a novel arrangement of pressure fluid 
inlet and exhaust ports and a simple valve ar 
rangement controlling the flow of motive fluid. 
In conjunction with the foregoing, another ob 

ject stated more specifically is to provide, in a 
motor having highly eficient operating charac 
teristics resulting from the coordination of a 
vaned rotor and an elliptically shaped cylinder 
bore, an exhaust port which is constantly open to 
atmosphere and is common to a pair of pressure 
fluid ports capable of being connected selectively 
with a source of pressure fluid by a simple revers 
ing valve mechanism to effect movement of the 
rotor in . One direction or the other. 
Further objects reside in the provision of var 

ious features of construction and element rela 
tionships including means for positively extend 
ing the vanes into cylinder wall engagement by 
pressure fluid and a simplified arrangement of 
passageways for the flow of pressure fluid through 
the motor. 
Other objects and advantages will become ap 

parent in the following description and from the 
accompanying drawing, in which: 

Figure 1 is a longitudinal axial section through 
a tool and motor embodying the features of the 
invention. 

(C. 121-4) 
taken substantially on the lines 2-2 and 33 re 
spectively of Pig. 1 and looking in the direction 
of the arrows. 
r 4 is a rear elevation of the tool shown in 
Pig. 1. 
in 5 is a view in perspective of the motor cyl 

e. 

Fig. 6 is an expanded view showing the parts 
of the valve assembly in perspective. 
While the invention is susceptible of various lo 

modifications and alternative constructions, I 
have shown in the drawing and will herein de 
scribe in detail the preferred embodiment, but 
it is to be understood that I do not thereby in 
tend to limit the invention to the specific form 
disclosed, but intend to cover all modifications 
and alternative constructions falling within the 
spirit and scope of the invention as expressed 
in the appended claims. 
An important feature of the present invention SO 

is the relationship of parts by which a simple, 
yet highly eficient reversible pressure fluid ac 
tuated motor is obtained. As far as I am aware, 
it has heretofore been the practice in motors of 
this nature to mount a cylindrical vane carrying as 
rotor eccentrically in a cylindrical bore. High 
efficiency in such a motor could only be obtained 
by subjecting the vanes to the force of pressure 
fluid throughout the major portion of a revolu 
tion, for example some two-thirds of a revolution, SO 
the exhaust of expended pressure fluid taking 
place through the remaining one-third of the 
movement. To make such a motor reversible 
necessitated the provision of separate exhaust 
ports controlled by separate valve mechanisms S 
with the result that the motor was complicated 
and expensive. 
According to the present invention, a cylin 

drical rotor is journaled for movement in a cyl 
inder having a bore of generally elliptical cross O 
section, the rotor being mounted eccentrically in 
the bore with one side of the rotor in close prox 
imity to the wall of the bore. The point of the 
smallest dimension of the space between the rotor 
and the cylinder is preferably located approxi- (S 
mately On the plane of the minor axis of the 
ellipse. This point of smallest space dimension 
may, for convenience, be termed the point or line 
of running contact between the rotor and bore 
wall, although it is not essential that the rotor O 
and the cylinder be actually in contact. 
The dimensions and shape of the ellipse, and 

with particular reference to the curvature of the 
bore wall on either side of the line of running con 

s Figs. 2 and 3 are transverse sectional views tact, is preferably determined by a balance be- is 
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2 
tween two factors. For high efficiency, it is de 
sirable that the rotor vanes be projected to their 
full working extent within the shortest possible 
distance of rotative movement of the rotor. 
Since in a reversible motor the fully projected 
vanes are forced inwardly of the rotor by the en 
gagement thereof with the same portion of the 
bore wall which permits their outward move 
ment, it is necessary that the slope of the bore 
wall be sufficiently gradual or slow to move the 
vanes inwardly of the rotor smoothly and without 
binding. A balance of these two conditions will 
produce a motor having a high operating ef 
ciency. 
In the present embodiment of the invention, 

the ellipse is shown as being in the form of a 
flattened circle. In this form, the vanes will be 
projected substantially to their most eficient 
working position during approximately the first 
third of a revolution, the position being detera 
mined approximately by the major ads of the 
ellipse. This full projection of the vanes will, in 
a reversible motor, occur during the same dis 
tance of travel of a vane in either direction from 
the point of running contact. Through the dis 
tance between the points at which the vanes 
reach their fully extended position, at which 
points the dimension of the space between the 
rotor and cylinder is approximately at its great 
est, the somewhat flattened circle form of ellipse 
provides a space which does not materially vary 
from that greatest dimension. The power de 
rived by the vanes from the pressure fluid may, 
therefore, be almost completely, transmitted to 
the rotor during approximately a half-revolution 
of the rotor. Without a loss of eficiency, there 
fore, an exhaust port which is permanently open 
to atmosphere, may be located at a point substan 
tially diametrically opposed to the line of running 
contact. This exhaust port permits escape of ex 
pended pressure fluid from the space between the 
rotor and cylinder regardless of the direction of 
movement of the rotor and may, therefore, be 
said to be common to both of the pressure fluid 
inlets. 

Merely for illustrative purposes, the present 
invention has been shown as the prime moving 
element in a tool such as a portable screw driver. 
It is to be understood, however, that the inven 
tion may be readily used in other environments. 
Referring particularly to Fig. 1, the tool struc 
ture in its present embodiment comprises a sec 
tional casing including a rear section il, fash 
ioned as a pistol grip for the convenience of the 
operator, an intermediate cylindrical section f 
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plate 25 may be secured in place by Such an ar 
rangement as annular spacing means 26 inter 
posed between the plate and a ring gear 29 fixed 
in the front casing section 2 for binding the 
front plate 25 against the cylinder end when the 
Casing sections and 2 are secured together. 
The other end of the cylinder may be closed by a 
rear end plate 2 interposed between the end of 
the cylinder and the front face of the rear Casing 
section f. Pins 28, or the like, extending be 
tween the front end plate 25 and the cylinder 6, 
and from the cylinder through the rear end plate 
2 into the rear casing section 0, may be emi 
ployed to hold the parts against axial rotation or 
displacement. 
The location of the rotor within the elliptical 

bore B is such that the axis of rotation of the 
rotor is located approximately on the plane of the 
shorter or minor axis of the bore, and is eccen 
tric, with respect to the center of the bore to 
dispose one side of the rotor in close proximity 
to the bore wall. Preferably the rotor is sub 
stantially in running contact with the cylinder 
and the line of the smallest space dimensión be 
tween the rotor and cylinder, is located approxi 
mately on the minor axis of the elliptical bore. 
The rotor is provided with a series of radially 

extending peripherally opening slots 30 (Fig. 2) 
which are preferably equidistantly spaced in a 
circumferential direction. Each slot slidably 
supports a flat member or vane 3 for radial 
projection into engagement with the opposed sur 
face of the bore wall. In the present embodi 
ment of the invention, it has been found that 
maximum efficiency of the motor is derived when 
six such vanes are used. During rotation, the 
Vanes will follow the contour of the bore, an Out 
ward projection of the vanes being obtained as 
the result of Centrifugal force acting thereon Or 
by other means as will hereinafter be more par 
ticularly described. The driven movement of the 
rotor results from subjecting the portions of 
the vanes extending beyond the rotor to the force 
of a suitable pressure fluid, such as compressed 
ar. 
The wall of the cylinder along the so-called 

line of running contact is substantially thick 
ened, as indicated at 32. Preferably, the pins 28 
extend into the thickened portion of the cylin 
der substantially on the plane of said line. On 
each side of the plane of said line, the thickened 
portion of the cylinder has a longitudinally ex 
tending pressure fluid conducting passageway 33, 
84 (see Figs. 2 and 5). Each passageway has a 
longitudinal series of ports 35, 36 respectively 

forming the motor housing, and a front section opening into the elliptical bore is. The ports as 
2 within which driving gears and a tool spin 

dile 4 are mounted. The Casing sections are 
preferably detachably connected by screw thread 
ed unions 5. 
The motor, which for the most part is housed 

within the casing section , comprises a cylinder 
6 (Figs. 1 and 2) and rotor f7. The cylinder 

is elongated and has a bore therein which is 
of elliptical cross section. The rotor is an elon 
gated cylinder fixed as by a key 9 to a shaft 2 
dimensioned to extend through and beyond each 
end of the rotor and cylinder. Its rear end is 
carried by a bearing 2 seated in a suitable recess 
22 formed in the front end face of the rear casing 
section le. The other end of the shaft is jour 
naled in a similar bearing 23 mounted within a 
circular flange 24 preferably formed as an inte 
gral part of an end plate 25 which abuts and 
closes the front end of the cylinder S. The end 

and 36, therefore, open into the space between 
the cylinder and the rotor on opposite sides of the 
narrowest space dimension therebetween. 
An exhaust for pressure fluid from the space 

between the rotor and the cylinder is, in the pres 
ent instance, provided by means of a port 37 or 
series of ports located substantially in diametri 
cally opposed relation to the line of running con 
tact between the rotor and cylinder. The ex 
haust is permanently open to atmosphere and 
preferably the ports 37 open into an annular 
space 8 provided by appropriately recessing the 
inner wall of the casing section f. An annular 
series of ports 39, through the casing section 
and communicating with the recess 88, permits 
escape of pressure fluid from the casing. If de 
sired, an annular ring 40 seated upon the casing 
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may be provided as a ba?e for pressure fluid is 
suing from the ports to break the force of the 
escaping pressure fluid and reduce the noise. 

Pressure fluid for operating the motor is sup 
plied to the present device through a passage 4 
formed in the handle portion of the rear section 
O. A normally closed valve 42 is interposed be 

tween the passage 4 and a continuation passage 
43, the valve 42 being adapted for manipulation 
by such means as a finger piece 4. The passage 
43 leads forwardly of the casing section to a 
simple reversing valve mechanism, generally in 
dicated at U, located at the front end of the 
rear section in convenient position for ready 
manipulation by the operator. 
The reversing valve mechanism is best seen 

in Figs. 1, 4 and 6. Thus, the casing section f 
is transversely bored to receive a cylindrical 
member 46 constituting a valve seat. The cylin 
drical member, is suitably secured rigidly to the 
rear section and has a port 47 in open communi 
cation with the passage 48. The valve seat has 
a pair of ports 4 and 49, each in open communi 
cation with an upwardly rising bore 50 (see Pig. 
1) in the rear section f. The bores S con 
municate with apertures and 2 in the rear 
end plate 2, which apertures in turn communi 
cate respectively with passageways 8 and 4 in 
the cylinder. 
A cylindrical valve 3 is arranged to fit snugly 

and rotatably in the valve seat and may be 
suitably held therein by such means as interen 
gaging screw and washer arrangements 4, , at 
each end of the valve and valve seat. The Wash 
er in the securing arrangement SS may conven 
iently be utilized to effect manipulation of the 
valve. To this end, a projection UB is struck out 
of the washer for engagement with a recess 
formed in the associated end face of the valve 
53. A manipulable finger piece S, extending 
from the washer, preferably has a shank portion 
engageable in an arcuate recess 9 cut in the end 
of the valve seat and serving to limit rotational 
movement of the valve. 
The valve 53, opposite to the port in the 

valve seat, has an annular groove it. Extending 
longitudinally of the valve from the groove are 
recesses , 62 appropriately positioned to estab 
lish selective connection between the groove to 
and the ports 48, 9 respectively. It will be evil 
dent that by this valve arrangement, it is only 
necessary to move the valve into one of two. po 
sitions in order to effect a delivery of pressure 
fluid to the space between the rotor and the cyl-, 
inder on one side or the other of the line of run 
ning contact, thus effecting a driven movement 
of the rotor in One direction or the other. Since 
the exhaust ports 8 are permanently open to at 
mosphere, it is unnecessary in the present device 
to provide valve means for controlling the escape 
of pressure fluid from the motor. 
As each vane moves past exhaust, a relatively 

small quantity of air will be trapped in the space 
between the rotor and the cylinder. It is, there 
fore, desirable to provide means for exhausting 
air from these spaces. With reference to Fig. 5, 
the external surface of the cylinder immediately 
beyond the passages and 4 is longitudinally 
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cut away, as at 63, 64. In assembly, these cut 
away portions or recesses 63, 64 are open to at 
mosphere through the annular space 38 and ports 
39 in the casing section f. The rear end plate 
2 has apertures 65, 66 (Figs, 2 and 3) communi 
cating respectively with the recesses 68, B4 and 
bores (not shown) in the rear casing section f 

3 
similar to the previously described bores 50 lead 
from the apertures , respectively to ports 
7, 8 (rig. 6) in the valve seat 48. The valve 3 

has recesses and D disposed substantially in 
longitudinal anement with the recesses 62 and 

l, respectively. The recess B is dimensioned 
and arranged to establish communication be 
tween the pressure fluid inlet port 4 and the 
adjacent port B when the recess 2 is positioned 
to direct a flow of pressure fluid into the inlet 
passage 3 of the cylinder, and the recess is 
similarly arranged to establish communication 
between the ports and 68 when the recess B 
connects the inlet passage 4 with a source of 
pressure fluid. Hence, whenever the valve 3 is 
set to direct a flow of pressure fluid into one or 
the other of the passages 33, 84, the other pas 
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sage 4 or 8 is at the same time connected with . 
atmosphere. 

In operation, and presuming that the valve 
5 is set to direct a flow of pressure fluid into 
the passage 84, the rotor will be driven clockwise 
(Fig. 2). Due to the elliptical shape of the cyl 
inder bore, the vanes will be extended to sub 
stantially their fullest effective working position 
within a relatively short rotational distance so 
that substantially the entire available energy of 
the pressure fluid will be transmitted to the rotor 
during the movement of each vane through a 
half-revolution. At the end of a half-revolution, 
the expended pressure fluid exhausts from the 
space behind each vane through the permanently 
open ports , which, being common to each of 
the intake passages 8, , permits the motor to 
be readily reversed through the sole agency of a 
single simple valve mechanism, 

If desired, means may be provided to supple 
ment the action of centrifugal force in moving 
the blades outwardly whereby positively to insure 
complete projection of the blades during motor 
operation. To this end, the rear end plate 27 
has a pair of substantially diametrically opposite 
arcuate grooves 7 f, 72 formed in the rotor abut 
ting face thereof as shown in Pig. 3. The grooves 
are positioned to communicate with the inner 
portions of the vane receiving slots 30 and are 
dimensioned to extend from approximately the 
point occupied by a vane when pressure fluid is 
first admitted to the space behind the vane to a 
point which stops just short of the position oc 
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cupied by a vane when it reaches the exhaust port 
T. Passages 8, 8 lead from the grooves 7, 2 

respectively to the pressure fluid intake ports 
l, 52. The front end plate 25 may have similar 

grooves , 72 therein, but since the front plate 
25 is not provided with intake ports if, 52, cor 
responding recesses are formed therein to regis 
ter with and receive pressure fluid from the front 
ends of the pressure fluid passages 33, 84. It 
will be evident that when pressure fluid is deliv 
ered to either One of the passages 33, 34, for ex 
ample the passage 4, a small volume of pressure 
fluid will be by-passed through the passage 74 
to the groove 2 and thence into the slots behind 
the vanes. The opposite intake passage 33, being 
at the same time connected with atmosphere, the 
pressure fluid behind each vane will exhaust 
through the opposite groove 7 and passage 73 
to permit ready retraction of the vane into the 
rotor. 

In the present embodiment the driving gears 
are preferably arranged as a series of plane 

tary gears for driving the tool spindle 4. Thus, 
the front end of the shaft 20 is fixed to a center 
pinion or sun gear 75 arranged to mesh with a 
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4. 
plurality of planet gears 76 which, in turn, en 
gage the fixed ring gear 29. The planet gears 
are mounted on Studs 77 carried by a rotatable 
plate 78 rigidly connected with the spindle 4. 
This arrangement provides a compact eficient 
speed reduction drive for the spindle. 
From the foregoing, it will be evident that by. 

a novel and simple construction a reversible pres 
sure fluid actuated motor has been provided 
which has a high operating efficiency. 

I claim as my invention: 
1. A reversible pressure fluid operated motor 

comprising, in combination, a cylinder having a 
bore of elliptical cross section, a rotor journaled 
for rotation eccentrically in Said bore in close 
proximity to the bore wall substantially on the 
minor axis of the ellipse, said rotor having six 
equidistantly spaced substantially radial slots 
therein, a vane slidably seated in each slot for 
projection into wiping engagement with the bore 
wall during rotor movement, said ellipse being 
dimensioned to permit movement of said vanes 
outwardly substantially to their fully projected 
position in less than one-half of a complete revo 
lution of said rotor, said cylinder having a per 
manently open exhaust port to atmosphere lo 
cated approximately in diametrically opposed re 
lation to the point of close proximity of the rotor 
and bore wall, and having an inlet passage on 
each side of said point leading to the space be 
tween the rotor and bore wall, a Source of pres 
sure fluid, and a single reversible valve adapted 
Selectively to connect either of said inlet passages 
with said source and the other inlet passage with 
atmosphere. 

2. A reversible pressure fluid operated motor 
comprising, in combination, a cylinder having a 
bore of elliptical cross section, a rotor eccentri 
cally journaled in said bore on an axis located 
substantially on the plane of the minor axis of 
the ellipse, said rotor having a plurality of spaced 
slots therein, vanes slidably seated in said slots 
for movement into engagement with the bore Wall 
during rotor movement, the shape of said ellipse 
being such as to permit movement of said vanes 
outwardly substantially to their fully projected 
position in about one-third of a complete revo 
lution of said rotor, said cylinder having an inlet 
passage leading to each side of the narrowest 
space between the rotor and bore wall, said cylin 
der having a permanently open exhaust port to 
atmosphere located approximately in diametri 
cally opposed relation to said inlet passages, a 
source of pressure fluid, and a reversible valve 
adapted selectively to connect either of said inlet 
passages with said source. 

3. A reversible pressure fluid operated motor 
comprising, in combination, a cylinder having a 
bore of elliptical cross Section, a rotor journaled 
eccentrically in said bore Substantially on the 
minor axis of the ellipse, said rotor having Spaced 
slots therein, a vane slidably seated in each slot 
for movement into engagement with the bore wall 
during rotor movement, said cylinder having a 
permanently open exhaust port to atmosphere 
located approximately at the point of widest Spac 
ing between the rotor and bore wall and having 
an inlet passage at One side of the point of 
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narrowest spacing between the rotor and bore 
wall, and a source of pressure fluid adapted to 
be connected with said inlet passage. 

4. In a device of the character described, the 
combination of a cylinder having a bore of oval 
cross section as distinguished from one of circu 
lar Cross Section, a rotor journaled for substan 
tially running contact with a Wall of the bore 
Only along a line located approximately on the 
plane of a narrower cross dimension of the bore, 
Vanes mounted in said rotor for movement rela 
tive thereto in a substantially radial direction 
into engagement with the bore wall, and means 
providing pressure fluid passages communicating 
with the space between said rotor and bore wall 
at a point Substantially opposite to the line of 
running contact and at a point closely adjacent 
to Said line. 

5. A pressure fludd motor having, in combina 
tion, a cylinder provided with a bore, a rotor jour 
naled for rotation in Said bore with an eccentric 
relationship providing a line of close proximity 
between the rotor and bore wall, a plurality of 
Substantially radially projectable members car 
ried by said rotor for engagement with the bore 
wall during rotor movement, said bore wall being 
shaped to slope arcuately away from said rotor 
beyond said line to reach substantially its maxi 
mum Spaced distance from the rotor surface at 
a point approximately 120° removed from said 
line, means for introducing pressure fluid between 
said Wall and rotor adjacent to said line, and 
means providing an exhaust for fluid pressure 
located approximately 180° from said line of 
close proximity, 

6. In a pressure fluid motor, the combination 
of a cylinder having a bore of elliptical cross sec 
tion, a rotor mounted for rotation about an axis 
eccentric of the bore center and located SubStan 
tially on the plane of the minor axis of said bore, 
a plurality of radially movable members carried 
by said rotor for engagement with the bore wall, 
the elliptical form of the bore being such that the 
space between the rotor and the bore Wall in 
creases on either Side of the narrowest Space 
dimension therebetween to reach Substantially 
the greatest space dimension approximately at 
the ends of the major axis of the ellipse, said 
space intermediate the increasing portions hav 
ing generally the same greatest Space dimension 
therebetween, means for introducing pressure 
fluid into said space on either side of its narrowest 
dimension, and an open exhaust from said space 
diametrically opposite said narrowest dimension. 

7. A pressure fluid motor having, in combina 
tion, a cylinder provided with a bore of elliptical 
cross section, a cylindrical rotary member having 
a plurality of radially movable Vanes mounted 
therein, means for rotatably mounting said mem 
ber in said bore with said member located in close 
proximity to the bore wall substantially on the 
shorter axis thereof, and means for operatively 
introducing and exhausting pressure fluid to and 
from the space between said member and bore 
wall, the pressure fluid exhausting means being 
located substantially diametrically opposite to 
the line of close proximity. 
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