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The present invention ???ins to tools and 
particularly to those of the pressure-fluid op 
erated type, wherein use is made of a turbine 
rotor. 

5 It is the purpose of the invention to pro 
vide, an extremely durable tool adapted for 
continuous and efficient service over long 
periods of time. Primarily the improve 
ments relate to the design of the rotor and its 
arrangement in the tool body, so that maxi 
mum driving power is imparted to the robor 
? the pressure fluid operating thereon. 
hus, greater speed of the rotor-operated 

parts is obtained with no increase in fluid 
pressure, or lower fluid pressure may be used 
to §? any desired speed of operation. ther objeets and advantages of the in 
vention will appear from the detailed de 
Scription given below when read in connec 
tion with the accompanying drawing, where 
in- .? 
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Figure 1 is a longitudinal section of one 
form of fluid-pressure operated tool embody 
in??????? invention. 

ig. 2 a section online 2-2 of Fig. 1, show ing the arrangement of the pressure-fluid in 
let ports; . . . . . . . 

Fig. 3 a section online 8-3 of Fig. 1, show 
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80 its relation to the casing: 
- Fig. 4 a section online 4-4 of Fig.1, dis 
closing the manner in which the rotor shaft 
and its inner bearing are supported in the . 
casing; • 

Fig.5 a section online 5-5 of Fig. 1, show 
ing the similar manner of supporting the 
outer shaft bearing; . 

Fig. 6 a perspective of the improved tur 
bine runner; 

Fig. 7 a fragmentary section on line - 7 
of Fig.1, showing the relation of one of th 
fluid inlet ports to the runner; and 

Fig. 8 a section on line 8-8 of Fig. 1, dis 
closing certain details of the fluid control 
valve. - 

In the drawing the invention is illustrated as applied to a pressure-fluid operated tool of 
the general type covered by the pending ap 
plications of John R. Hoffman, Serial No. 
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ing the construction of the turbine runner and 

548,245, filed July 1, 1931. No claim is made 
herein to such features of construction and 
operation of the tool as are covered by these 
applications, but only to the improvements 
hereinafter pointed out. · 
As shown, the grinder comprises a tool 

casing 9 made up of a head portion 10 and 
a barrel portion 11. The head portion 10ter 
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minates in a beaded end 12 threaded interior 
ly at 13. The outer end of barrel 11 also is 60. 
enlarged to form a smaller head portion 14. 
terminating in a beaded end 15. 

Interiorly of head portion 10, and prefer 
ably formed integrally the?ewith, are a plu 
rality of inwardly projecting, radial ribs 16, 65 
the ribs being located at the juncture of the 
head portion 10 and barrel 11. The smaller 
head portion 14 also is formed with a similar 
set of radial ribs 17, the purpose of these 
two sets of ribs being to receive and properl 
supportin axial alinement certain rotor shaft 
bearings as explained hereinafter. 
A plug-type closure member 18 is threaded 

into the open end of head portion 10, inward 
movement of the closure being limited by 75 
engagement of its face 19 with an annular 
shoulder 20 formed on the inside of the cas 
ing. The closure is provided with an axial 
bore 21 which connects at its forward end 
with a plurality of radial ducts 22 terminat- 80 
ing in ports 23 on the face 19 of closure 18. 

otatably mounted in bore 21 is a pres 
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sure-fluid control valve 24 provided with an 
adjusting knob. 25. Valve 24 has. an axial 
passage 26 therein which opens at one end 85 
into the forward portion 27 of bore 21. At 
its rear end, passage 26 openslaterally for 
registry with a pressure-fluid inlet duct 28 . 
when the tool is to be operated. A shoulder 
29 induct 28 provides for the support of a 90 
suitable air strainer 30. Anipple 31, to which, 
a suitable hose 32 is attached, is threaded into 
the outer end of duct. 28. 
A set screw 33 projects into bore 21 of 

closure 18, as shown in Figs. 1 and 8, and 95 
coacts with a cross groove 34 in valve 24 to 
preyent removal of the valve and to limit 
rotary movement thereof in both directions. 
When knob. 25 occupies the position shown, 

419,417, filed January 8, 1980, and Serial Nostop 38 engages one end of groove 34 and 00 



2 
inlet duct 28 is in direct communication with 

0. 

chambers 26 and 27, thereby delivering pres 
sure fluid to radial passages 22. When ? 
ever, knob. 25 is rotated in the opposite direc 
tion until stop 33 engages the other end of 
groove 34, inlet port 28 is blanked by the 
stem of valve 24 and passage of pressure fluid 
to chamber 27 and radial ducts 22 is pre 
vented. Obviously by suitable manipulation 
of knob 25, valve 24 may be moved into inter 
mediate positions, whereby varying amounts 
of pressure fluid are supplied to chamber 27. 

rotor, comprising a shaft 35 and a run 
ner 36, is mounted for rotation within the 
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tool casing 9. Runner 36 is formed on one 
face with a plurality of radial buckets 37 ex 
tending between inner and outer flanges or 
rims 38, 39, the buckets 37 being operatively 
related to outlet ports 23 in closure 18, as 
shown in Figs. 1 and 8. - 
The important feature of the present in 

vention, as stated, is the improved design 
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of the turbine runner and its arrangement 
within the casing, so as to obtain maximum 
driving power from the pressure fluid used 
In order to utilize fully the velocity and 
pressure of the compressed fluid ejected from 
ports 23 into buckets 37, the operating clear 
ance between the outer rim 39 of the run 
ner and face 19 of closure 18 is reduced to 
a minimum. In practice, a clearance of 
0.010 to 0.015 inches has been found to give 
the best results. The clearance between the 
inner flange 38 of the runner and the face of closure 18 also is reduced similarly, thereby 
?????"g: further in the efficient operation of the 
tool. d 

With this arrangement, the pressure fluid 
acting on the runner is prevented by inner 
flange 38 from escaping inwardly towards 
the axis of the runner, but, after exhausting 
substantially all of its kinetic energy in actu 
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ating the runner, escapes between outer flange 
39 and the face of closure 18. The restricted, 
annular exhaust passage formed by these 
parts tends to choke off or retard the flow of 
fluid from between the runner. 36 and the 
???! face of closure 18. As a consequence, 
the pressure fluid is retained between the 
rims 38, 39 for a longer period, and full and 
complete use is made of its velocity head to 
operate the runner. 

It will be noted that in the described con 
struction the pressure fluid is fed to runner 
36 at equi-spaced points from ports 23; also 
that the fluid, after acting on the runner, 
escapes uniformly about the periphery there 
of. Furthermore, there are no exhaust ports 
located between the operating face of the run 
ner and closure 18. Hence, steady operation 
of the runner, because of the completely 
balanced action of the fluid thereon, is a fea 
ture of the tool. 

Shaft 35 is rotatably mounted in a pair of 
anti-friction bearings 40, 41. Only one of 
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these bearings will be described in detail, 
since they are of the same construction, al 
though they are reversely arranged in the 
casing. 

Balls 42 of inner bearing 40 cooperate with 
inner ball race 43, secured to shaft 35, and an 
outer race 44, supported in-notches 45 formed 
in ribs 16. Similarly, balls 46 of outer bear 
ing 41 coact with races 47,48, the latter being 
sug orted in notches 49 in ribs 17. 

aft 35 is split at its outer end and thread 
•ed to receive a nut, thereby forming a chuck 
or tool-holding socket 50. It is also flattened 
at 51 to receive a wrench when a tool element is being clamped in the chuck. 
In order to lubricate bearings 40,41 proper 

ly, shaft 35 is formed with a lubricant-receiv 
ing chamber 52 extending throughout its 
length. A rear set of radial ducts 53 and a 
front set of similar ducts 54 lead from chann 
ber 52 into the interior of ball bearings 40, 41, 
respectively, so as to supply oil thereto from 
chamber 52 as a result of the centrifugal 
force acting upon the lubricant when the tool 
is in operation. Lubricant is supplied to the 
passage 52 from the front end of shaft 35 
inside of the chuck 50. 

It is essential, because of the high speed 
of operation of this tool, that adequate pro 
vision be made to cool the bearings and also 
that the pressure fluid be excluded entirely 
from them so as to prevent the lubricant from 
being blown away. For this reason, both 
the front and rear bearings 40, 41 are pro 
tected by air deflecting washers 55, 56. Each 
washer 55 fits around the outside of the ball 
bearing and, in conjunction with an inner 
Washer 57, forms an annular space to receive 
a felt packing 58. Each washer 56 is drawn 
out centrally at 59 to fit snugly about shaft 
35 and prevent escape of lubricant from the 
bearing. Pressure fluid also is prevented 
from entering front bearing 41 by an annular 
air deflector 60 fixed on shaft 35 just to the 
rear of this bearing. With this arrangement, 
the exhaust fluid is deflected outwardly from 
bearing 41 and escapes between the bearing 
and casing 9 to the atmosphere through the 
spaces between ribs 17. 
The rear end of lubricant chamber 52 is 

closed by a rivet 61 driven therein so that its 
head is flush with the end of shaft 35. The 
head of this rivet is hardened and cooperates 
with the hardened end of an adjustable screw 
62 to form a thrust bearing for shaft 35. 
Screw 62 is threaded through face 19 of clo 
sure 18 and its slotted end is accessible 
through bore 21 when valve 24 is removed. 
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A lock nut 63 is mounted on screw 62.f. 
will be obvious that by proper manipulation 
of screw 62 and lock nut 63 any desired ad 
justment between the thrust bearing and 
shaft 35 may be effected. 
The operation of the tool will be described 

now. Assuming that a quantity of oil has 30 
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been placed in chamber 52, a source of pres 
sure fluid connected to hose 32, and that a 
tool element, such as a mounted grinding 
wheel, has been secured in chuck 50, when 
valve 24 is moved to the position of Fig. 1, 
pressure fluid will enter passage 26. It 
then passes through chamber 27 to ducts 
22 and escapes from ports 23, striking the 
blades of runner. 36 and setting the rotor 
in motion. 
Entrance of pressure fluid into the central 

space between runner 36 and closure. 18 is 
prevented by flange 38; hence, after ex 
pending its force on the blades of the run 
ner, it escapes around the outer flange or rim. 
39 into the chamber in head 10. The ex 
haust fluid then passes into cooling contact 
with the exterior of rear bearing 40 and be 
tween ribs 16. Here the fluid is divided into 
a number of small streams which pass 
through barrel 9 and into intimate cooling 
contact with shaft 35. Deflector 60 and 
outer bearing 41 then are effectively cooled 
by the fluid as it passes around these parts 
to the atmosphere. . 
The exhaust fluid completely encloses bot 

bearings. 40 and 41, and shaft 35 in a cool 
ing bath, thereby absorbing and carrying 
away heat generated in the bearings and 
cooling both the bearings and the lubricant. 
In escaping adjacent chuck 50, the exhaust 
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fluid blows away any chips or dust pro 
duced by the cutting tool. 
In the described construction, it is clear 

that adjustment of the rotor may be varied 
readily to give proper operating clear 
ances. Thus play and vibration are reduced 
to a minimum and operation of the tool is 
extremely quiet. The particular manner in 
which the exhaust fluid is released from the 
tool renders unnecessary the provision of a 
special muffling device. The stringent re 
quirements of extremely, high speed opera 
tion are adequately taken care of by the 
special bearing constructions for the rotor 
and the provision for their positive lubri 
cation. These features ensure a device 
which practice has shown is capable of effi 
cient and reliable operation over long peri 
ods of time. 
While the improved rotor 36 and its ar 

have been illus 
trated and specifically described with ref 
erence to a certain of tool, the inven 
tion is applicable to tools of other types, 
and may be used for various similar pur 

rangement in the casin 

poses. For instance, its use has been found 
highly efficient as the operating means for 
the fluid distributing valve of tools of the 
type shown in the application of John R. 
Hoffman, Serial No. 512446, filed January 
30, 1931. 
Although the preferred embodiment of 

the invention is herein shown and described, 
it will be obvious that éhanges may be made 

in the details thereof without departing 
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from the spirit and scope of the invention, . 
except as the same may be limited by the 
appended claims. 
What is claimed is:- 
1. The combination in a fluid-operated 

tool of a casing one wall of which is pro- . 
vided with a pressure fluid inlet port, said 
wall having no fluid outlet; a turbine runner 
mounted for rotation in said casing with 
one face thereof opposed to said casing wall; 
a series of buckets arranged on said face of 
the runner in operative relation to the inlet 
port; and an annular flange on said face of 
the runner around the series of buckets, the 
clearance between said flange and said wall 
being only sufficient to permit operation of 
the runner and affording the sole avenue of 
escape for pressure fluid operating on the 
TUAE. w w 

2. The combination in a fluid-operated 
tool of a casing one wall of which is pro 
vided with a pressure fluid inlet port, said 
wall having no fluid outlet; a turbine run 
ner mounted for rotation in said casing with 
one face thereof opposed to said casing wall; 
a series of buckets arranged on said face of 
the runner in operative relation to the inlet 
port; and an annular flange on said face of 
the runner around the series of buckets, the 
clearance between said flange and said wall 
being substantially 0.010 to 0.015 inches and 
affording the sole avenue of escape for pres 
sure fluid operating on the runner. 

3. In a fluid-operated tool, the combination 
of a casing one wall of which is provided 
with a pressure fluid inlet, said wall having 
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no fluid outlet; and a turbine runner mount 
ed for rotation in said casing with one face 
thereof opposing said wall of the casing, the 
runner being provided on said face with buck 
ets and annular flanges closing the inner and 
outer ends of the buckets, there being only 
sufficient space between said flanges and said 
casing wall to permit operation of the runner, 
and said space affording the sole avenue of 
escape for exhaust fluid from the runner. 

4. The combination in a fluid-operated tool, 
of a casing provided with a fluid inlet in one 
wall thereof and a fluid outlet, said casing wall 
having no fluid outlet; and a turbine runner 
mounted for rotation in said casing with one 
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face thereof in closely opposed, parallel re 
lation to said wall of the casing, the runner 
being provided on said face with buckets 
located opposite said fluid inlet and with 
inner and outer annular flanges closing the 
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ends of the buckets, said flanges being spaced 
only sufficiently from said casing wall to per 
mit operation oftherunner and the clearance 
thereby afforded providing the sole avenue 
of escape for exhaust fluid from the runner 
to said fluid outlet. 

5. In a fluid-operated tool, the combina 
tion of a casing provided with a fluid inlet 
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in a wall thereof, said wall having no fluid 
outlet; and a balanced turbine runner mount 
ed for rotation in said casing with one face 
of the runner opposing said wall, the runner 
being provided on said face with buckets lo 
cated opposite the fluid inlet and with an 
annular flange closing the outer ends of the 
buckets, the space between said flange and 
said casing wall being only sufficient to pro 
vide operating clearance for the runner and 
affording the sole avenue of escape for ex 
haust fluid from the runner. 6. In a pneumatically-operated grinder, the 
combination of a casing provided with äuid 
inlets in a wall thereof and a fluid outlet, said 
casing wall having no fluid outlet; a grinder 
shaft mounted for rotation in the casing; a 
turbine runner fixed to said shaft with one 
face of the runner disposed parallel to said 
wall of the casing, the runner being formed 
on said face with an annular series of buck 
ets disposed in operative relation to the fluid 
inlets and with inner and outer flanges clos 
ing the ends of the buckets, the space between 
said flanges and casing wall being only suffi 
cient to provide operating clearance for the 
runner and affording the sole passage for es 
cape of exhaust fluid from the runner to the 
fluid outlet. 

7. In a pressure-fluid operated tool, the 
combination of a casing having a fluid outlet 
and a wall provided with a fluid inlet; a rotor 
in said casing comprising a shaft and a run 
ner thereon provided on its operating face 
with a series of buckets and inner and outer 
flanges closing the ends of said buckets, said 
buckets being disposed in operative relation 
to the fluid inlet and said fanges spaced from said casing wall only sufficiently to permit 
free rotation of the runner, the space between 
said wall and the outer flange affording the 
sole avenue of escape for exhaust fluid fron 
the runner; a pair of ball bearings in which 
the rotor shaft is mounted, said bearings be 
ing located in line with the exhaustfluid from 
the runner to cool the bearings; lubricating 
means for the bearings; means for prevent 
ing exhaust fluid from forcing lubricant from 
the bearings; and means for controlling the 
supply of pressure fluid to the fluid inlet. 
In testimony whereof I have signed my 

name to this specification. 
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