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UNITED STATES PATENT OFFICE. ———

RUDOLPH CONRADER, OF ERIE, PENNS?LVANIA.

MACHINE FOR GRINDING SPHERICAL OR OTHER SURFACES.

SPECIFICATION forming part of Letters Patent No. 513,631, dated January 30,1894,
Application filed July 11,1892, Serial No. 439,725, (No model.)

To all whom it may concerrn.:

Beit known that I, RUDOLPH CONRADER, a
citizen of the United States, residing at the
city of Erie, in the county of Erie and State
of ‘Pennsylvania, have invented certain new
and useful Improvements in Machines for
Grinding Spherical or other curved Surfaces;
and I do hereby declare the following to be
a full, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same, reference being had to the ac-
companying drawings, and to the letters of
reference marked thereon, forming part of
this specification. ‘ ‘

My invention congists in the improvements
in machines for grinding spherical and other
curved surfaces hereinafter set forth and ex-
plained, and illustrated in the accompanying
drawings, in which—

Figure 1, is a perspective view of my im-
proved machine for grinding spherical and
other curved surfaces. Fig.2,is a vertical
transverse section of the same, on the line z,
x,in Fig.1. Fig. 3,is a top or plan view of the
gsame, Fig.4,1s a longitudinal section’ of the
gsame on the line %, v, in Fig. 3. Fig. 5, is a
vertical longitudinal section of a portion of
the machine, on a line coincident with the
centers of the ball chucks thereof, showing
an arrangement of mechanism for grinding
the ball chucks to like centers. Fig. 6,shows
a detail of a portion of the machine in sec-
tion on the line 2. z.in Fig. 1. Fig.7,isa
detail view of a portion of the machine in
section.

The object of my invention,is to construct
a machine, adapted primarily for grinding
and polishing balls of ivory, wood and other
non-metallic materials, though it can be util-
jzed for turning and grinding balls of metal
if desired. . ‘

In the construction of my improved ma-
chine for grinding spherical and other curved
surfaces shown in the drawings, A, is the bed
of the machine frame, and A’, A’, the legs
thereof. Ontheendsof this frame are mount-

ed carriages B, B’, adapted to move longitudi-
nally in gibs or ways b b on the frame A.

On the carriages B and B’ are downwardly
projecting lugs ornuts o through which a
serew shaft C passes prqyided with a right

hand thread on one end thereof, and a left
hand thread on the other, which threads op-
erate in the nuts @ @ on the earriages B and
B’ so that the rotation of the serewshaft C
by meansof the erank C’ thereon operates to
move the carriages B and B’ simultaneously
toward or away from each other an equal dis-
tance toward or from the center of the ma-
chine, according to the direction the serew
shaft C is rotated. Upon the carriage B is
mounted a plate D, adapted to move trans-
versely on gibs d thereon, this transverse
movement being adjusted by means of a serew
d’. “Upon the plate D on the carriage B is
mounted- a third section E of the carriage,
which is adapted to be moved longitudinally
on ways e on the plate D, by means of a screw
F and hand wheel F’ thereon,so that the sec-
tion K of the carriage can be moved longi-
tudinally on the plate D, asand for the purpose
hereinafter set forth. In the construction of
the carriage B’ the section K’ thereof oper-
ates by means of an adjusting screw d’ di-
rectly on the transverse gibs d on the car-
riage B’ without the intervention of an ad-
justable section or plate, like the section or
plate D, upon which the carriage section Eis
mounted in the.carriage B, sothat the carriage
section K’ is not longitudinally adjustable on
the carriage B’; these carriage sections E
and E’ are provided with shaft bearings G
G and G’ G’ in which are mounted longitudi-
nal shafts I and H’ having pulleys & and A’
thereon, adapted to receive driving belts g
and ¢’.  On the inner ends of the shafts H
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and H’, are placed removable chucks I I, .

adapted to clamp a ball J between them, or
when desired, centers K can be.used in place
of the chucks I and I’; as illustrated in Fig.
4. By means of this construction a ballJ,
may be clamped and held between the chucks
I and I’, or between centers in lieu thereof,
exactly central. When, however,it isdesired
to eut out a chipped spot or other defect in
one side of a ball, without cutting away so
much of the ball, as to unduly reduce its size,
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I move back longitudinally the section E of

the carriage B, by means. of the adjusting
scréw F. The ball may then be clamped be-
tween the chucks or centers with the defect-
ive side thereof, within the chuck I, the cen-
ter of the ball being then sufficiently fo one
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side of the center of rotation of the arm P,
upon which the grinding carriage hereinafter
described is supported to entt out the defect
therein, and when the surface of the ball so
mounted, is turned off between the chucks, it
is removed and the section E of the carriage
is moved back toits normal position,and the
ball then again clamped by its opposite sides
between the chucks, so that its center longi-
tudinally coincides with the center of rotation
of the arm P and the remainder thereof which
was covered by the ball chucks during the
first operation, is then turned off, completing
it. 'When, however, the chip inthe ball tobe
turned is so large that it interferes with the
proper clamping of it between the chucks, a
cenfer K is used to hold the chipped end of
the ball, until it is turned in one direction,
when it is removed, and the ball chuck put
in its place, so that the ball can be clamped
between them. ‘

Centrally between the ends of the frame bed
A,issecured therein a sleeve bearing L, which
projects over the top of theframe A. In this
bearing a vertical shaft L” operates the upper
end of which is adapted to receive a grinding
or finishing tool /, or a chuck grinding tool /’
as desired.

Fromtheunderside of the rear of the frame
bed A are arms M which project downward
and curve forward at each side of the lower
end of the vertical shaft I’ where they are
connected together, and are provided with
bearings m, m’, supporting a vertical shaft
M’ directly under the lower end of the shaft
L’. A driving pulley N having pulleysn, n’
secured thereto, is mounted on said shaft M’
between the bearings m, m/, and connected
therewith by means of an ordinary spline and
groove (not shown), so that the shaft M’ can
be raised and lowered, as and for the pur-
pose hereinafter set forth. TPoweris commu-
nicated to the driving pulley N by means of
abelt N’ from a counter shaft O at the rear of
the machine. .

On the top of the frame bed A is an arm P
provided with a bearing P’ whieh surrounds
and swings on the outside of the sleeve shaft-
bearing L. On this arm P is mounted a tool
carriage p adapted to be moved in and outon
ways (notshown) thereon, by means of a screw
shaft p” in the usual manner. On this tool
carriage p are arms Q in which is mounted a
rotating grinding tool Q’, having pulleys g on
theends of the shaft thereof. Adjustably se-
cured to the arm P and projecting downward
therefrom is an arm R having on the lower
portion thereof idle pulleys » #, ’ ¢+ around
which the belts # and y, from the pulleys n
and »’ run to the pulleys ¢ on the shaft of
the rotating grinding tool Q’ and by means
whereof it is driven. In the end of the arm
P is an adjusting screw ¢’ adapted to limit
the inward movement of the carriage p.

On the lower end of the vertical shaft L’ is
a collar S, provided with trunnions 8’ which
engage with the forked ends of a lever T piv-

oted to the machine frame, and on the upper
end of the vertical shaft M’ is a like collar U
provided with trunnions U’ which engage with
the forked end of alever? pivoted to thelever
T. A second lever V is also pivoted to the
lever T the inner-end of which engages with
the outer end of the lever 4, so that the ends
of the shaft I” and M’ can be forced together
and at the same time raised up so that the
grinding or finishinig tool [ on the upper end
of the shaft I’ will eontact with a ball J, held
between the chucks I, I’, the upper shaft L’
being driven by the frictional contact of its
lower end, with the upper end of the shaft M,
but when lowered away from the ball to its
normal position the ends of the shafts are far
enough apart to be out of contact with each
other.

In operation the rough ball is first clamped
between the chucks I and I’. The rotating
grinding tool Q’isthen set up into contact with
the ball and moved around radially until the
portion of the ball outside of the chucks is re-
moved. Theballisthentakenoutand clamped
between the chucks byits opposite sides and
the portion first covered by the chucks is in
like manner removed. The finishing tool [ is
then raised up against the ball and it is pol-
ished or otherwise finished thereby as desired.

Having thus fully described my invention,
80.as to enable others to construet and oper-
ate the same, what I claim asnew, and desire
to secure by Letters Patent of the United
States, is—

1. The combination in a machine for grind-
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ing spherical and other curved surfaces, of -

two shafts having chucks thereon, one of
which shaftsiscapable of longitudinal adjust-
ment toand from the common and fixed cen-
ter between the endsof the same, with a grind-
ing wheel mounted on a carriage adapted to
travel in a semi-circular path around a ball
held between the chucks on, and rotated by
said shafts and pulley and belt mechanism on
said carriage for driving said wheel and a
driving pulley axially centered with relation
to the vertieal axis of motion of the grinding
wheel carriage, so as to maintain said belts
in driving connection in all positions, sub-
stantially as and for the purpose set forth.

2. The combination in a machine for grind-
ing spherical and other curved surfaces, of a
shaft operating in bearings on a laterally ad-
justable support mounted ona longitudinally
movable carriage, with a shaft operating in

bearings on a laterally and longitudinally .

adjustable support, mounted on a longitudi-
nally movable carriage, ball chucks on the
inner ends of said shafts, and means sub-
stantially as shown for simultaneously mov-
ing said earriages toward and away from each
other, substantially as and for the purpose
set forth.

3. The combination in a machine for grind-
ing spherical and other curved surfaces, of
two shafts having chucks thereon adapted to
clamp and hold a ball between them, and a

105

I10

115

120

125

130




I0

15

20

25

518,681

grinding wheel traveling in a semi-circular
path around a center coinciding with the cen-
ter of the ball held between said chucks, with
a vertical shaft having a rotating ball finish-
ing tool on the upper end thereof central with
and adapted to be brought into eontact with
a ball held between said chucks, substantially
as and for the purpose set forth.
4. The combination in a machine for grind-

ing spherical and other curved surfaces, of |.

two horizontal shafts having chucks thereon
adapted to clamp and hold a ball between
them, with a vertical shaft mounted in the
frame of the machine and having a grinding
or finishing tool on the upper end thereof,
and mechanism for driving, and lever mech-
anism for raising said shaft soas to bringthe
tool thereon into contact with a ball held be-
tween said chucks, substantially as and for
the purpose set forth.

5. The combination in a machine for grind-
ing spherical and other curved surfaces, of a
vertical shaft consisting of sections L’ and
M’ the upper section L’ having a grinding or
polishing tool on the upper end thereof, and
the lower section having a driving pulley con-
nected therewith, so that it will move longi-

o

tudinally therein, with levers connected with
said shaftsadapted toforce the adjacentends
of thesections together so that motion is com-
municated by the lower section M’ to the up-
per section I and also to raise said shaftsup
80 as to bring the tool on the upper section
thereof into contact with the article to be
ground, substantially as and for the purpose
set forth.

6. The combination in one of the longitudi-
nally moving carriages of a machine for grind-
ing spherical and other eurved surfaces, of a
lower section B operating longitudinally in
gibs or ways on the machine frame, a section
as D operating transversely in gibs on the
section B, with a section as E operating lon-
gitudinally on gibs on the section D, and a
serew mechanism for adjusting said sections
upon each other, substantially as and fm the
purpose set forth.

In testimony whereof I affix my signature in
presence of two witnesses.

RUDOLPH CONRADER.

Witnesses:
F. BINFELDT,
‘WM. P. HAYES.

30

35

40

45



