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2,547,057 
POLISHING MACHINE FOR IMPELLER 

WHEELS 

Henry C. Stieglitz, Cleveland, Ohio, assignor to 
Thompson Products, Inc., Cleveland, Ohio, a 
corporation of Ohio 
Application April 6, 1948, Serial No. 19,403 

(CE. 51--170) Claims. 

This invention relates to a polishing machine, 
and particularly to a machine for performing 
polishing operations upon coin lax Stilfaces of a 
workpiece, such for e3:3; ple, as the vane Surfaces 
of an impaller wheel. 

In the manufacture of impeller wheels or simi 
lar complex workpieces by milling operations, the 
surfaces of the wane elements of Such wheels 
aft&r the milling cparation are not generally as 
smooth as regirsd for ointinlun a diabatic effi 
ciency. Accordingly, it has heen clistoriary to 
polish Such complex surfaces by rotating Or 
traveling felt abrasive elements as a finishing 
operation in the manufacturing process. The 
term impeller wheels is used herein in a generic 
sense and is intended to include any element 
having circumferentially spaced, fiuid guiding 
vanss thereon, including, of course, turbines and 
induce S. 
The polishing of taa convexly formed vane sur 

faces of an impeller, or Sitailai Workpiece, may 
be conveniently performed by a machine incor 
porating an abrasive element in the form of a 
traveling endless belt, such, for example, as is 
described and claimed in my copending applica 
tion Serial No. 15,536, filed March 8, 1948. 
However, sigh a machine cannot be successfully 
amployed to effect, the polishing of the concave 
surfaces of the impeller wanes by virtue of the 
fact that the generally concave configuration of 
such wanes effectively prevents the traveling 
abrasive belt from contacting all portions of the 
Vane Surface. 
portable polishing elements of the motor driven, 
hand held type, but such machines are necessarily 
of substantial weight and since the Weight must 
be entirely supported by the operator, they are 
Very fatiguing to use. Furthermore, and more 
important, the arount of Surface renoved by 
such hand held, notor driven machines varies 
substantially over the Surface of any particular 
vane since it is entirely dependent upon how 
nuch of the Weight of the Inachine the Cp2rator 
permits the surface being polished to assume. 
Obviously, such arrangements are very unsatis 
factory from the standpoint of speed, cost and 
quality of the polishing operation. 

Accordingly, it is an object of this invention to 
provide an improved polishing machine, particu 
larly a machine for rapidly and unifornly effect 
ing the polishing of the complex surface of a 
Workpiece Such as the vane surface of an in 
peller wheel. 
Another object of this invention is to provide 

an improved polishing machine whereiin a polish 
ing Wheel is power driven by a suitable pring 
mover but is universally, manually movable with 
respect to the Surface being polished, and fur 
ther, Suitably supported so that the operator is 
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required to assume only a small fraction of the 
total weight of the polishing apparatus. 

Still another object of this invention is to pro 
wide an improved polishing wheel construction 
particularly adaptable to polishing generally con 
Cave ciplex surfaces, such as the concave vane 
Sirfaces of an impeller wheel. 
The specific nature of this invention as Well 

as other objects and advantages thereof Will be 
cle apparent to those skillied in the art fiOil 
the following detailed description of the annexed 
sheet of drawings which, by way of preferred ex 
ample only, illustrate one spacific embodiment of 
the invention. 
On the dra Wiings: 
Figure l is a perspective view of a polishing 

nachine constructed in accordance With the plin 
ciples of this invention. 

Figure 2 is a sectional view taken on the plane 
II-I of Figure 1. 

Figure 3 is an enlarged Scale, Side elevational 
view of the polishing wheel employed in the ma 
chine of Figure . 

Figure 4 is a sectional view taken on the plane 
IV-IV of Fig. 3. 
As shown on the drawings: 
For clarity of illustration, the invention has 

b3en shown and will be described in its simplest 
form. Referring to Fig. 1, a work supporting 
fixture ) is provided comprising a pedestal hav 
ing a large base portion (a, and an upstanding 
tubular support post (b. On the top of support 
post 85), a conventional work supporting fixture 
(not showin) is secured in any convenient man 
ner. The details of such fixture form no part of 
this invention and hence the fixture will not be 
further described. The fixture is so arranged as 
to rigidly support a workpiece having the coin 
plex surfaces to be polished, such as an impeller 
Wheel W having concave vane Surfaces W. A 
clanping plate and a locking nut 2 are pro 
vided, the locking nut 2 being threaded upon a 
suitable projecting bolt and projecting through 
the central bore of the workpiece secured to the 
work fixture (not shown) so as to clamp the plate 
ff tightly against the workpiece W and thus 
rigidly Secure such workpiece to the work Sup 
port fixture G. Obviously, by loosening of the 
clamping bolt 2, the workpiece may ba angularly 
indexed about its own axis through any desired 
angie required to successively position the vane 
Surfaces V in the polishing position. 
A frame structure f3 is provided in association 

With the work fixture it and, in the simplest 
case, such structure may be formed entirely 
Separate of the work fixture i? or, if desired, may 
be incorporated in a unitary mounting with the 
Work fixture le. As shown on the drawings, 
the frame structure 3 comprises a plate-like 
platform i3a supported by spaced legs 3b and 



2,547,057 
3 

an upstanding tubular support 3c which is Suit 
ably secured, as by welding, to one corner of the 
plate of the platform 3a. The platform 3 a may 
be conveniently utilized to mount an electric 
notor M or similar prime mover for driving the 
polishing wheel in a manner to be described. 
At the top of support tube 3c, a universal 

joint structure 5 is provided by which a second 
ary support tube 6 may be mounted for uni 
versal swiveling movement with respect to the 
frame structure 3. For example, such universal 
joint arrangement may comprise a yoke having 
a stem portion 4c rotatable in the top of primary 
tubular support 3c. A T-shaped yoke element 

7 has the opposed arms thereof respectively 
journaled in the spaced, upstanding arras b and 
4c of the yoke ga. The secondary Support tube 

f is is in turn threadably secured to the stem 
portion of the T-shaped yoke fl. 
A wheel supporting bracket 8 is provided hav 

ing a wheel supporting flange 8a Secured to one 
end of an elongated rod-like body portion 85. 
The body portion 8b is slidably and rotatably 
received in the bore of the secondary support tube 
f6 and hence the wheel support bracket 8 may 
be axially and rotatably shifted with respect to 
the secondary support tube 6. An eniarged col 
lar portion 8c is formed on the rod-like portion 
8b to limit the depth of insertion of the rod-like 

portion 8b into the secondary Support tube 6. : 
The wheel mounting flange portion 8d, has a 

shaft 9 (Figure 4) suitably secured therein in 
cantilever relationship. Shaft 9 in turn journals 
a grooved pulley 23 and retains the pulley 20 
thereon by virtue of having an enlarged head : 
portion 9a, which seats in a suitable counter 
bore provided in the outer face of the pulley 20. 
Pulley 2 is rotated at a suitable speed for polish 
ing operations by a resilient belt 2 which Con 
municates with a pulley 22 keyed to the shaft of 
the driving motor M. Belt 2 is guided in its 
peripheral movements around universal joint 5. 
by a pair of pulleys 23 respectively journaled on 
the opposed arms of the T-shaped yoke 1. The 
belt 2 f is sufficiently resilient so as to maintain 
the driving connection between the motor M and 
the pulley 23 through all of the various positions 
which the pulley 20 may attain relative to the 
frame structure 3 through the universal SWivel 
ing movements permitted by the universal joint 
5 and the rotational and axial movementS per 
mitted by the telescopic joint between the 
secondary support tube 6 and the wheel bracket 
8. To facilitate the manual manipulation of 
the wheel bracket 8 with respect to the Support 
frame 3, a handle unit 24 is rigidly Secured to the 
wheel bracket 8, as by Welding, and con 
prises a central rod portion 24a and handle mem 
bers 24b suitably secured to each end of the rod portion. 
From the foregoing description, it is apparent 

that the securement of an abrasive surface on the 
exposed face of the pulley 2 would provide a 
polishing element capable of following the Con 
tours of a very complex surface, including both 
generally concave and convex configurations. In 
accordance with this invention, Such abrasive 
surface is preferably formed by cementing or 
otherwise rigidly securing to the exposed face 23d. 
of the pulley 20 a pad 33 of rubber or similar 
flexible material. Such pad preferably has an 
outer face 30a of spherical or spheroidal con 
figuration. A sheet of abrasive material 3 is then 
cemented to such outer face. Hence the overall 
configuration of the pulley 20 and the abrasive 
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4. 
portion thereof is of generally mushroom shape 
and such configuration is of particular assistance 
in achieving the polishing of all of the concave 
vane Surfaces of a workpiece such as an impeller 
wheel, without Amaring an adjacent Waae. 

In operation, the handles 23b are grasped by 
the operator and the wheel bracket f8 thereby 
advanced axially outwardly with respect to the 
secondary support tube 6 to bring the abrasive 
surface 3 on the rotating pulley 28 into engage 
ment with a selected Vane Surface of the in 
peller wheel W. Since the wheel bracket 8 may 
be freely moved in any direction with respect to 
the support frame f3, and hence with respect to 
the vane surface V of the workpiece W, it is 
apparent that all portions of such surface may be 
engaged by the rotating abrasive surface formed 
on the pulley 25. When sufficient polishing has 
been accomplished, the operator retracts the 
wheel support bracket 3 into the Secondary 
support tube 3 and thus moves the pliley 20 
completely away from the workpiece W. Of 
course, a slight swiveling movement of the second 
ary support tube 6 about the vertical axis will 
also move the pulley 23 laterally out of engage 
ment With the varie Surfaces of the Workpiece. 
The workpiece W may then be angularly indexed 
on the Work fixture about its axis to bring the 
next wane surface V thereof into the proper posi 
tion for polishing operation. 

it should be particularly noted that in all 
operations, the unsupported mass of the appa 
ratus to be supported by the operator is extreine 
ly light and obviously represents only a Small 
fraction of the weight to be supported when en 
ploying hand held motor driven devices of the 
type heretofore utilized. Furthermore, substan 
tially the Same pressure may be applied to all 
surface portions of any particular vane or to the 
Successive vanes, Since the operator may safely 
permit the vane surface to assume substantially 
all of the Support of the swively supported pol 
ishing wheel. Such arrangement not only great 
ly reduces the fatiguing effect upon the operator 
but also greatly improves the unifornity of 
polish achieved upon the successive surfaces of 
the Workpiece. As a result, the polishing opera 
tion is more rapidly accomplished by the operator 
and a higher quality and more uniform polish is 
obtained. 

It Will, of course, be understood that various 
details of construction may be modified through 
a Wide range without departing from the princi 
ples of this invention and it is, therefore, not 
the purpose to limit the patent granted hereon 
otherwise than necessitated by the scope of the 
appended claims. 
I claim as my invention: " . " ... - 
1. Apparatus for polishing a complex surface 

of a workpiece comprising a fixture for rigidly 
Supporting a Workpiece, a frame structure ad 
jacent Said fixture, a wheel bracket, a polishing 
Wheel journaled on one end of said wheel bracket, 
Said wheel having a rounded abrasive surface 
thereon, an elongated support eiement, telescop 
ingly receiving the other end of said Wheel 
bracket, whereby said wheel braicket may be free 
ly rotatably and linearly shifted with respect to 
Said Support element, means for securing said 
support element to said frame for universal 
Swiveling movements with respect to said frame, 
Whereby Said polishing wheel may be shifted to 
follow the contour of the complex surfa Ce of the 
Workpiece, neans for rotating said polishing 
wheel independently of the position of said wheel 
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bracket, and means for manually manipulating 
said wheel bracket relative to the Workpiece, 
whereby the abrasive surface of said wheel may 
be engaged with all portions of the complex Sui 
face of the workpiece. 

2. Apparatus for polishing a complex Surface 
of a workpiece comprising a fixture for rigidly 
supporting a workpiece, a frame structure adja 
cent said fixture, a Wheel bracket, a wheel jour 
naled on one end of said wheel bracket, a flex 
ible abrasive pad secured to one end face of Said 
wheel, an elongated support element telescop 
ingly receiving the other end of said wheel brack 
et, whereby said wheel bracket may be freely 
rotatably and linearly shifted with respect to 
said support element, means for securing said 
Support element to said frame for universal 
Swiveling movements with respect to said frame, 
whereby said polishing wheel may be shifted to 
follow the contour of the complex surface of 
the workpiece, means for rotating said wheel in 
dependently of the position of said support 
bracket, and means for manually manipulating 
said wheel to follow the contour of the con 
plex surface of the workpiece, thereby engaging 
said abrasive surface of the wheel with all por 
tions of the complex surface. 

3. Apparatus for polishing a complex Surface 
of a workpiece comprising a fixture for rigidly 
Supporting a Workpiece, a frame structure adia 
cent said fixture, a, wheel bracket, a polishing 
wheel journaled on one end of said wheel bracket, 
an elongated supporting element telescopingly 
receiving the other end of said wheel bracket, 
whereby. Said wheel bracket may be freely ro 
tatably and linearly shifted with respect to said 
Support element, means for securing said Sup 
port element to said frame structure for uni 
versal swiveling movements with respect to said 
frame structure, whereby said polishing wheel 
may be shifted to follow the contour of the com 
plex Surface of the workpiece, a motor mounted 
on said frame, a resilient belt connecting said 
motor to Said polishing wheel in driving relation, 
thereby continuously rotating said polishing 
wheel independently of the position of the polish 
ing wheel with respect to said frame structure, 
and means for manually manipulating said wheel 
bracket to follow the contour of the complex 
surface of the workpiece, thereby effecting the 
polishing of all portions of said complex surface. 

4. Apparatus for polishing a complex surface 
of a workpiece comprising a fixture for rigidly 
Supporting a Workpiece, a frame structure adja 
cent said fixture, a wheel bracket, a flanged pulley 
journaled on one end of said wheel bracket, a 
flexible abrasive pad secured to one end face of 
said pulley, an elongated support element tele 
scopingly receiving the other end of said wheel 
bracket, whereby said wheel bracket may be freely 
rotatably and linearly shifted with respect to said 
Support element, means securing said support 
element to said frame for universal Swiveling 
movements with respect to said frame, whereby 
said pulley may be shifted to follow the contour 
of the complex surface of the Workpiece, a motor 
mounted on said frame structure, a resilient belt 
connecting said motor to said flanged pulley in 
driving relation, thereby continuously rotating the 
abrasive surface of said pulley independently of 
the position of said pulley with respect to said 
frame structure, and means for manually manip 
ulating said wheel bracket to move said abrasive 
surface of the pulley into engagement with all 
portions of the complex Surface of the workpiece. 
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6 
5. Apparatus for polishing a complex surface 

of a Workpiece comprising a fixture for support 
ing a Workpiece, a frame structure adjacent said 
fixture, a wheel bracket, a wheel shaft secured to 
one end of said wheel bracket in cantilever rela 
tionship, a flanged pulley journaled on the free 
end of Said Wheel shaft, a resilient abrasive pad 
overlying the entire face of said flanged pulley 
remote from said wheel bracket, said wheel 
bracket having an elongated rod-like portion ex 
tending perpendicular to the axis of said wheel 
Shaft, a tubular support telescopically receiving 
Said rod-like portion to permit both rotational 
and axial movements of said wheel bracket with 
respect thereto, universal joint means for mount 
ing said Support tube on said frame structure, 
Whereby said wheel may be manually shifted to 
follow the contour of the complex surface of the 
Workpiece, a motor fixed to said frame, and a 
resilient belt connecting said motor to said. Wheel. 
to said flanged pulley in driving relation. 

6. Apparatus for polishing a workpiece com 
prising a Support structure, a motor on said sup 
port structure, an upright tubular member se 
cured to said support structure, a shaft supported 
in said tubular member for rotational movement 
therein, a yoke secured to said shaft having up 
Standing arms with aligned openings defining an 
axis, a bearing member journaled in said openings 
for pivoting on Said axis, pulleys rotatably 
mounted on the yoke on each side of the bearing 
member, a second tubular member secured in said 
bearing member and extending away therefrom, 
a Support arm rotatable and slidable in said sec 
Ond tubular member, a processing member rotat 
ably mounted on the end of said support arm, 
and a resilient looped belt driven by the motor 
and trained around the pulleys and processing 
member to rotate the member irrespective of its 
position relative to the tubular members. 

7. Apparatus adapted to polish the complex 
Surface of a workpiece which comprises a fixture 
adapted to support a workpiece having a complex 
Surface to be polished, a frame structure adjacent 
Said fixture, a yoke member journaled for rotation 
On Said frame structure about a first axis, an 
elongated tube pivotally mounted on said yoke 
member for rotation about a second axis, a sup 
port member slidable and rotatable in said tube, 
a wheel rotatably mounted on said support mem 
ber, a motor on said frame structure, and a resili 
ent belt driven by said motor and trained over the 
yoke member and around the wheel for rotating 
the wheel, whereby the wheel can be positioned 
as desired about the first and second axes and 
along the axis of the tube without shifting the 
motor. - 

HENRY C. STIEGLITZ. 
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