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Our present invention relates in general to tools of the 

corpo 

type employing as the motor elements thereof a unit ... 
characterized by the use of pressure fluid operating against 
a vaned rotor, which devices shall be identified hereinafter 
as air tools. 

It long has been common practice to employ pressure 
fluid, primarily air, to provide the operative force in a 
variety of tools and particularly in hand tools such as 
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drills, screw drivers, nut runners, impact wrenches, grind 
ers and similar items. Many industries employ such tools 
in substantial numbers for a wide range of purposes, and 
our present invention is adaptable for use in virtually all 
types. - - ? 

The following explanation establishes the background 
against which our contribution is to be viewed. A con 
ventional vane type air motor has an accentrically mount 
ed rotor carried within a housing. Air circulated through 
the housing between properly situated inlet and exhaust 
ports operates against radially extensible vanes mounted 
on the rotor to produce energy which may be applied by 
a work performing element connected thereto. However, 
the vanes wear against the internal surface of the housing, 
and both the vanes and the rotor may wear against the 
surfaces which define the ends of the air circulation 
chamber. Thus, over an ordinary service life, the tool 
steadily decreases in efficiency as more air escapes by the 
worn surfaces instead of operating with full effect against 
the exposed surfaces of the vanes. - . 
The surfaces defining the air circulation chamber with 

in a conventional air motor are integral with the housing 
and other expensive machined elements such as bearing 
housings. In order to obtain new wearing surfaces, it is 
necessary to replace the major element or elements on 
which such surfaces are formed, so tool repairs are quite 
costly and time consuming. Consequently, one who em 
ploys a large number of air tools of various types is re 
quired to maintain a complete stock of all component 
parts of the tools within his inventory, provide skilled 
workmen to perform repairs, provide spare tools in order 
to replace out-of-service tools while they undergo repair, 
provide test equipment to insure that repairs have been 
properly performed and the tools properly reassembled 
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and adjusted, all in addition to bearing the substantial 
cost of replacing major machined parts in order to re 
turn worn tools to full efficiency. 
The foregoing is in sharp contrast to the advantages 

flowing from our invention. We propose a tool in which 
the motor is completely self-housed so that when a tool 
requires repair following a normal service life, the motor 
may be quickly and easily replaced with a new or re 
built unit, fully assembled and tested and ready for im 
mediate operation. This feature alone represents a sub 
stantial departure from conventional practice and would 
produce a major saving to a tool user. However, our in 
vention goes further, for we propose a line of tools in 
which the major machined elements of the motor do not 
bear the surfaces which are exposed to wear. Instead, the 
air circulation chamber within which the rotor operates 
is defined by a replaceable cylinder and closed at each 
end by a replaceable wear plate. These relatively inex 
pensive inserts may be replaced at a fraction of the cost 
of the major elements of the motor, and this improve 
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2 
ment in conjunction with the self-housed design of our 
unit will render possible an entirely new approach to the 
problem of air tool repair and maintenance. 
The advantages of the procedure which will result from 

tools embodying our invention can be summarized in the 
following terms. The user is relieved of the expense and 
responsibility of maintaining a large spare parts inventory 
and skilled repair personnel, as well as the need for spare 
tools and elaborate test equipment. His spare parts in 
ventory need comprise but a group of self-housed motor 
units adequate in size and number to meet only the im 
mediate requirements of the tools in use in his operation. 
A relatively inexperienced or unskilled workman can 
quickly effect a motor change, and as the replacement unit 
will already be fully assembled and tested, it can be relied 
upon to immediately return the tool to full efficiency. 
The worn unit then can be returned to the manufacturer 
or to a major repair point where it can be quickly and 
easily rebuilt by changing the bearings, rotor vanes, and 
replaceable inserts, all of which may be considered ex 
pendable parts. 
From the foregoing, it will be appreciated that the pri 

mary object of our invention is to provide a cartridge 
type or self-housed air motor unit which may be readily 
replaced within any air tool of proper standardized de 
sign to accommodate such a motor. 
Another major object of our invention is to provide a 

self-housed motor constructed so that the wearing sur 
faces thereof can be readily and economically removed 
and replaced with inexpensive inserts. 
An additional object of our invention is to provide a 

tool which lends itself to quick replacement of worn sub 
assemblies by relatively unskilled or inexperienced per 
sonnel. . - 

Yet another object of our invention is to provide an 
air motor unit which upon return to the manufacturer or 
other suitable major repair point can be quickly and 
economically returned to maximum efficiency through the 
replacement of wear surfaces with inexpensive inserts, 
thereby avoiding the necessity for scrapping expensive 
machined parts. 
A further object of our invention is to provide a re 

placeable sleeve for ready insertion and removal from an 
air motor, such sleeve having a wearing surface there 
within of a synthetic material characterized by a relatively 
smooth surface and good wearing qualities. 
Our manner of accomplishment of the above described 

objects, as more fully described hereinafter, is illustrated 
in the attached drawing of an air motor driven die grinder. 
This unit has been chosen to exemplify our invention be 
cause of its relative simplicity, but it is to be understood 
that the principles described herein are readily applicable 
to, and are proposed for use in all air motor driven tools. 
In the drawing: 

FIG. 1 is a cross section of a tool embodying our in 
vention taken along lines 1-1 of FIG. 2; 

FIG. 2 is a cross section along line 2-2 of FIG. 1; 
FIG. 3 is a developed view of the tool of FIG. 1, show 

ing the major components thereof; - 
FIG. 4 is a developed view of the self-housed motor 

unit used in the tool of FIG. 1; and - 
FIG. 5 is a section through the housing and sleeve of an 

air motor showing an internal surface of a synthetic ma 
terial which constitutes an optional feature of our inven 
tion. : - - - 

Referring first to FIG. 1, reference numeral 10 indicates 
generally an air tool encased within a main body 11 and 
a spindle housing 2 releasably connected thereto. Pres 
sure fluid is admitted to the tool through the inlet con 
nector 13 which is adapted for attachment to an air hose 
or similar element to supply pressure fluid. 
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From the inlet, the pressure fluid passes through pass 
age 14 into chamber 15. By depressing the throttle lever 
16, the throttle valve seat 17 is removed from its seat 18, 
whereby the pressure fluid is admitted into throttle cham 
ber 19 and thence through passage 20 into the annular 

The end of the spindle 40 which is joined to 
28 may be splined as at 43 or joined in any convenient 
Inanner so the parts are operably connected and readily 

space 21 within the main body. It is apparent that the 
flow of the pressure fluid is controlled by the throttling 

- assembly. . . . ? ? - - • -” 

motor unit which is identified generally by reference nu 
meral 22 and is best shown in FIGS. 1 and 4. The 
unit is housed by a housing 23 and conduit means 24 
formed therewithin is partially defined by a replaceable. 
cylindrical sleeve insert 25. A series of air inlet ports 26 
through the sleeve 25 admits pressure fluid from the con 
duit 24 to an air circulation chamber 27 defined by the 
sleeve 25 (see FIG. 2). . . . . . . . . 

It will be apparent that there is no necessity for precise 
angular alignment between the self-housed motor unit 22 
and the main body 11. The passage 24 always will be in 
communication with the annular space 21, and pressure 
fluid will be directed to the circulation chamber 27 by 
alignment of ports 26 with the passage 24. 

Positioned within the housing 23 is a rotor 28 which 
is eccentrically mounted relative to the axis of the sleeve 
25 as may be seen in FIG. 2. The rotor is supported at 
one end by bearing means 29, and at the other end by . 
bearing means 30. 

O 
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Mounted on the rotor 28 are radially extensible vanes : 
31 which move outwardly in response to the centrifugal 
force of rotation for sliding contact with the internal Sur 
face of sleeve 25. A pressure fluid circulation chamber 
27 is subdivided into sectors by the vanes, and the pres 
sure fluid entering through the inlet ports 26 acts against 
the vanes exposed thereto to drive the rotor about its own 
axis. . . . . . . . 

Substantially opposite the inlet ports 26 (approxi 
mately 180° of rotation of the rotor) exhaust ports 32 
and 33, are provided through the sleeve 25 and housing 23. 
respectively as shown in FIG. 2. From these slots, the 
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exhausted air moves into the annulus 34 between the main . 
body 11 and the housing 23, and thence through passages 
35, annulus 36, and passage 37, from which point it 
escapes to the atmosphere through the end of the tool 
or lateral ports which may be provided for such purpose. 45 
The motor unit just described rotates at a high rate of 

speed, up to 30,000 revolutions per minute, and the vanes 
are in sliding contact with the internal surface of the 
sleeve 25. It is the wear between such elements which 
“ultimately impairs the efficiency of operation of the motor 
to such a point that repair is required. Further, the ends 50. 
of the vanes and a portion of the rotor are in contact with 
the members which define the ends of the fluid circulation 
chamber, and according to our invention, these take the 
form of substantially flat disc-like wear plates 38 and 39. 
From the foregoing, it can be seen that the points of 

wear in the motor will be the bore of sleeve 25, the in 
side faces of the plates 38 and 39 and the bearings 29 and 
30. In our self-housed motor unit, it is relatively simple . 
to disassemble the motor and replace these parts with new 
parts which are inexpensive to manufacture... We con 
template that such disassembly will be by the manufac 
turer or at a major repair station which is equipped with 
the proper tool and equipment to assemble and test rebuilt 
units. The function of the user of the tools normally will 
be limited to unit replacement of self-housed motors. 

. In the die grinder which has been chosen to exemplify 
our invention, the rotor is connected to a direct: driving 
spindle 40 which is supported by bearings 30 and 41 with 
in bearing casing 42. However, it is to be understood: 
that various gear trains or similar elements may be Sub 
stituted for the spindle, 40 in the event reduction is de 
sired. Thus, as employed herein, the term "spindle' is 
intended to include any type of transmission element 
adapted to apply the output of the motor to a work . . . 

75 performing element. 

- pressure fluid circulation 

- a self-housed motor unit 

- a cylindrical sleeve insert removably disposed 

separable. 
When it is desired to replace the motor unit within the 

stool, the spindle housing 12 is removed from the main 

the rotor 

body 11, and the entire motor and spindle unit removed. 
... - . . . w . The spindle unit may be detached from the housing 23 

Carried within the main body 11 of the air tool 10 is the and secured to a new or rebuilt motor, or both the motor 
and spindle may be replaced. Thereafter, upon return to 
an adequate repair facility, the parts indicated herein-, 
above to be expendable may be removed and replaced. . . . 
When a new sleeve 25 is to be inserted into housing 

23, it is necessary that the inlet and exhaust ports 26 
and 32 be placed in proper radial alignment with the con 
duit 24 and exhaust ports 33 in the housing. I This; is ac 
complished by means of cooperating structure such as a 
longitudinally extending lug 44 on the end of sleeve 25, . 
and a recess 45 within the housing 23. The lug is lo 
cated on the sleeve in such position as to bring the ports: 
into registry when it is within the recess. The bearing 
plate 33 is notched at 46 for proper positioning, and the 
bearing spacer 47 is similarly notched. 
A screw 48 and spacer means in the form of washer. 

49 are received within the end of rotor 28 and secure the 
bearing means 29 in proper position prior to assembly. 
of the rotor within the housing. Thereafter the wear 
plate 39 and spacer means 50 are slipped into position 
within the housing, and the bearing casing 42 joined 
thereto. Finally the spindle housing 12 is secured to the 
main body 11 to complete reassembly. 
FIG.5 shows an optional feature of our invention which 

may be incorporated into the sleeve 25. We presently con-, 
template that the sleeve beformed of a suitable metal or 
alloy to provide good wear qualities, but recent develop 
ments in the field of synthetics indicate the feasibility of 
bonding a relatively thin layer of such material to the 
internal surface of the sleeve. A material such as Teflon. 
will provide a hard smooth surface offering relatively little. 
frictional resistance to sliding contact with the vanes 31, 
and insure a satisfactory service life. Thus the liner. 51 
within sleeve 25 is of a synthetic rubber or resinous ma-... 
terial which lends itself to the demands of our unit. 
Many obvious changes and special applications of the 

principles of our invention will occur to one skilled in the 
art of air tool design. Consequently, it is desired to pro-. 
tect by letters patent all such modifications as fall within 
the scope of the following claims. 
We claim: ??? 
1. An air tool comprising 
a tool body, - - . . . . 

- means for admitting pressure 
fluid into the body at a controllable rate, . . . . . 

a rotatable spindle disposed within said body adapted 
for having attached thereto a work performing ele 
ment, and . . . . - 

the body and operatively connected to the spindle, 
said motor unit comprising . . . . . . . . . 
a housing, 

cation with the pressure fluid circulation means to 
admit pressure fluid into the housing, 

the confines of the housing of the motor unit, 
said sleeve insert having a plurality of spaced apart pres 

- sure fluid inlet ports in communication with the con 
- duit means, said housing and said sleeve insert being provided with 

for rotation relative thereto, bearing means disposed adjacent each end portion of 
the cylindrical sleeve insert for enabling the rotor to 
be rotated relative thereto, 

exhaust ports for exhausting pressure fluid therefrom, 
a rotor eccentrically mounted within the sleeve insert 

carried within the confines of 

conduit means disposed in the housing in communi--- 

within... 
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5. 

said rotor having a plurality of vane members carried 
thereby for generally radially extensible movement 
relative thereto with the vane members engaging the 
sleeve insert to impinge circulating pressure fluid 
-against the vane members and impart rotation to the 
rotor, 

substantially flat disc-like wear plates removably dis 
posed within the confines of the housing in engage 
ment with the cylindrical sleeve insert, and the vane 
members of the rotor, and 

spacer means for preventing the wear plates from hav 
ing any engagement with the bearing means. 

2. The combination of claim 1 in which said pressure 
fluid circulation means comprises an annular space with 
in said tool body, and said conduit means is in communi 

O 

5 
cation therewith without regard to radial alignment there 
between. - ". 

3. The combination of claim 1 in which said tool body 
is longitudinally separable to facilitate removal therefrom 
of said spindle and said motor unit. 

4. The combination of claim 1 in which said spindle 
20 

is releasably engageable with said housing to retain and 
position said rotor and wear plates therewithin. 

5. The combination of claim 1 and an exhaust conduit 
in communication with said exhaust ports, said exhaust 
conduit comprising an annulus defined by an inner wall 
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of said body and an outer wall of said housing in com 
munication with the atmosphere through said tool body. 

6. A self-housed pressure fluid actuated motor unit 
30 adapted to be disposed within a body of a tool, 

said motor unit comprising - 
a housing, 
conduit means disposed in the housing in communica 

ition with pressure fluid circulation means to admit 
pressure fluid into the housing, ... . 

a cylindrical sleeve insert removably disposed within 
the confines of the housing of the motor unit, 

said sleeve insert having a plurality of spaced apart 
pressure fluid inlet ports in communication with 
the conduit means, 

said housing and said sleeve insert being provided with 
exhaust ports for exhausting pressure fluid there 
from, 

a rotor eccentrically mounted within the sleeve insert 
for rotation relative thereto, 

bearing means disposed adjacent each end portion of 
the cylindrical sleeve insert for enabling the rotor 
to be rotated relative thereto, 
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said rotor having a plurality of vane members carried 
thereby for generally radially extensible movement 
relative thereto with the vane members engaging the 
sleeve insert to impinge circulating pressure fluid 
against the vane members and impart rotation to the 
rotor, ?? ?? 

substantially flat disc-like wear plates removably dis 
posed within the confines of the housing in engage 
ment with the cylindrical sleeve insert and the vane 
members of the rotor, and 
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6 
spacer means for preventing the wear plates from hav 

ing any engagement with the bearing means. 
7. The combination of claim 6 in which said housing 

is substantially closed at one end and is open at the other 
end for removal and replacement of the elements carried 
therewithin. 

8. The combination of claim 6 and a replaceable liner - 
secured within said sleeve insert, said liner being formed 
of a relatively hard and smooth surfaced synthetic ma 
terial. 

9. The combination of claim 6 and cooperating means 
on said housing and said sleeve insert for radial alignment 
of said inlet and exhaust ports on the latter with said con 
duit means on the former. 

10. The combination of claim 9 in which said cooper 
ating means comprises a longitudinally projecting lug on 
Said sleeve and a mating recess within said housing. 

11. A pressure fluid actuated motor comprising a hous-- 
ing adapted for accommodation within the body of an 
air tool, said housing being substantially closed at one end 
and open at the other end, conduit means within said 
housing to admit and exhaust pressure fluid therefrom, a 
replaceable cylindrical sleeve insertable from said open 
end and carried within said housing, pressure fluid inlet 
and exhaust ports through said sleeve in communication 
with said conduit means, a rotor eccentrically mounted 
within said sleeve for rotation relative thereto, a plurality 
of vane members carried by said rotor and radially ex 
tensible relative thereto as permitted by said sleeve where 
by circulating pressure fluid imparts said rotation to said 
rotor, replaceable wear plates positioned within said hous 
ing adjacent the ends of said sleeve, a longitudinally pro 
jecting lug on the end of said sleeve toward said closed. 
end of said housing, and mating recesses within said wear 
plate adjacent thereto and said housing to radially align 
said sleeve and said wear plate relative to said housing. 

12. The combination of claim 11 and a replaceable 
liner bonded to the internal surface of said sleeve, said 
liner being formed of a relatively hard and smooth sur 
faced synthetic material. 
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