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TED STATES PATENT OFFICE.

CARL B. LARSON, OF IRVINGTON, NEW JERSEY.

GRINDING, POLISHING, OB BUFFING MACHINE.

1,158,136,

To all whom it may concern:

~ Be it known that I, Carn B. Liarsox, a
citizen of the United States, residing at
Irvington, in the county of Essex, State of
New Jersey, have invented certain new and
useful Improvements in Grinding, Polish-
ing, or Bufﬁn% Machines; and I declare the
following to be a full, true, and exact de-
scription of said invention, such as will en-
able others skilled in the art to which it ap-
make use of the same. )

My invention has for its object the provi-
sion of simple and effective means by which
metal pieces may be ground, polished or
buffed or otherwise worked. :

A further object of my invention is to
provide a device by which a large quantity
of small articles may be ground, polished
or the like with the minimum expenditure
of labor, and at-a high rate of production.

Another object of my invention is to pro-
vide « means by which work may be readily
placed: in and taken out of the fixtures for
holding it without thereby decreasing ‘the
production uf finished work.

A further object of my invention is to
provide means by which a grinding wheel
or the like may be made to conform to the
surface being ground so as to produce un-
due depth of cut on some portions thereof,
and also to provide means by which a plece
of metal may be ground or otherwise worked
regardless of its shape.

With these and other objects in view, my
invention consists of certain novel features
of construction, combination and arrange-
ment of parts as will be more fuily described
and pointed out in the appended claims.

Tn the drawings, Figure 1 represents a
side elevation of one form of apparatus
which I have chosen for purposes of illus-
tration of my invention; Fig. 2 is a plan
view of Fig. 1; Fig. 8 is a sectional elevation
of Fig. 2 generally on the line 3—3; Fig. 4
shows a section of one form of the work-
holder attached to the work table; Fig. 5
is a section through the driving pulleys on
the line 5—5 of Fig. 2; and 5* is an end
view of Fig. 5. Fig. 6 is an enlarged side
elevation of an arrangement which I pro-
vide for adjusting the position of a grind-
ing wheel; Fig. 7 is a side elevation of the
machine shown in Figs. 1 and 2 with such
alterations as are necessary to finish round
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work therein; Fig. 8 is a portionfof the plan
view of Fig. 7; Fig. 9 1s a section on the
line 9—9 of Fig. 8; and Fig. 10 is a per-

spective view of a portion of the mechanism

used in Figs. 7 and 8. :

The corresponding parts are referred to
both in the specification and in the drawings
by similar reference characters.

In the accompanying drawings 15 repre-
sents generally a base, which in the form
which I have chosen for purposes of illus-
tration, is circular in outline. Preferably
at the top thereof is placed a series of sup-
porting rollers 16 mounted in a yoke 17
which may be adjusted in height by the
screws 18. On these rollers 16 I mount a
work-table 19, which in the form which T
have illustrated is circular in plan view.
Also, as illustrated, this table 19 is a ring
so that the center portion thereof, being
open, may be used for various purposes, such
as the operation of the driving devices for
the work-table, or in other forms, so that
the operator may be placed therein in a po-
sition to place work on the table without in-
terfering with other operators who may be
working around the machine. Preferably

this ring-like or annular work-table is ro-

tated by means of driving devices which will
be arranged so as to exert a minimum
amount of pressure to move the work-table
in its own plane. It will be noted that ex-
cept for the mechanism hereafter to be de-
scribed, this table 19 is free to be moved in
its own plane, the rollers 16 running simply
on the plane bottom surface of the table.
As a preferred form of driving mechanism,
I provide an extension 20 on the table 19
and arrange to engage this extension, coni-
cal friction wheels 21 driven in any suit-
able manner, as by the pulley 22, operated
in the usual manner by a belt and a loose
pulley 23 being provided adjacent to the
tight pulley 22. Two of these conical
wheels 21 will be arranged on the same diam-
eter through the center of the annular work-
table 19, so that the pressure in the plane
of the work-table will be nearly balanced.
Tn order to center the work-table, and to
compel it to travel in a path which will carry
work placed thereon in a certain predeter-
mined relation with the tools, I provide

guides, which in the preferred form 1 have.

illustrated, are friction wheels 24 gr’obv’ed'
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as shown in Figs. 3 and 9 to bear on an inner
edge of the work-table 19 so as to prevent
motion in the plane of the work-table, and
also so as to hold the work-table down on the
rollers 16. Preferably these guiding rollers
24 are made adjustable by mounting them in

- the slides 25 controlled by the hand wheels

10

15

20

25

30

26 in a manner which will be readily under-
stood. It will also be understood that the
roller 24 is supported in a bracket 27 at-
tached to the support 15. As many of these
guiding rollers as are necessary will be pro-
vided, and preferably they will be arranged
adjacent the positions of the tools which op-
erate on the work placed on the work-table
19, so that at that particular time the table
will be truly guided so as to be maintained
in a predetermined relation to the tool. In
order that the table shall be centered, I
preferably provide at least four of these
guide rollers 24. The table 19 is also pro-
vided with a circular gage mark 28 turned
in its face..

The mechanism so far described consti-
tutes a flat rotatable work-table particularly
adapted for supporting work to be presented
to grinding, polishing or buffing wheels or
the like. It will be seen that after the work-
table 19 is placed on the rollers 16, the latter
may be adjusted vertically until the upper

. surface of the table 19 is level. Then with

35

40

45

the friction driving cones 21 in operation,
the rollers 24 may be adjusted until each of
these rollers is bearing against the table and
the Jatter is positioned so that the gage mark
28 rotates in a circle.

While, for some purposes, my device can
be used with tools other than buffing, polish-
ing or grinding wheels, it is particularly
adapted for the latter, and I have provided
novel means by which such wheels may be
utilized in connection with my novel work-
table. It will be understood that when, for
the sake of brevity, in the description here-
inafter and in the claims, I use the expres-
sion “grinding wheel” alone, such expres-
sion is intended to cover all forms of abrad-

~ ing wheels or the like.
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As my preferred form of mounting and
driving a grinding wheel, I provide a shaft
30 mounted ina supporting yoke 81 which
in turn, is mounted on a supporting bracket
32 attached to the supporting frame 15.
The yoke 81 is movable longitudinally of
the shaft 30 by means of a screw 33 which
may be adjusted by hand to position the
grinding wheel toward or away from the
gage mark 28 on the work-table 19 or it may
be automatically shifted in the manner here-
after to be described ; or both. On the shaft
80 is mounted a swinging yoke 34 which
carries the shaft for the grinding wheel 35.
Also mounted on the shaft 30 between the
arms of the swinging yoke 34 is a, belt pulley

86 driven by a belt87. This pulley 36 is ar-

ranged to be moved longitudinally on_the
shaft 30 by a screw 38 as shown best in Fig.
5 so that the clutch teeth 39 on the. side
thereof may be made to engage clutch teeth
40 on the side of the belt pulley 41. This

belt pulley 41 is connected by a belt 42 with .

a pulley on the shaft of the grinding wheel
35 as will be readily seen from an inspection
of Fig. 2. The clutch teeth 39—40 and the
screw 88 are provided so that the belt pulley
41 may be disconnected from the driving
pulley whenever it becomes necessary to stop
the driving wheel 35. With.the arrange-
ment of the grinding wheel so far described,
it would be held by gravity a ainst any
work placed on the table 19. Preferably,
however, I provide a means by which its
vertical position may be limited, and also
by which it may be held down by a force
greater than its weight which at the same
time will be sufficiently yielding so that in
case work of unusual thickness should be
passed under the wheel, nothing will be
broken. To this end I provide a bracket 43
attached to the frame 15 and which has on
it a vertically adjustable supporting stop 44
arranged to be controlled by a vertical screw
operated by the handle 45." The adjustment
of the stop 44 controlling, as it does, the toe
casting on the yoke 34, obviously has the
effect of limiting the downward motion of
the grinding wheel 85. In order to hold
this wheel 85 on the work, I provide a stop
46 on a vertically adjustable member 47 con-

.nected to the stop 44, which is locked in ad-

justed position by the locking screw 48,
This stop 46 is spring seated as shown in
Fig. 3, spring 49 holding stop pin 46 down,
and the strength of this spring being con-
trolled by the nut 50. It is obvious that with
the arrangement just described, the grind-
ing wheel 35 will be prevented from falling
below the level of the work to be ground, and
on the other hand will be held down to that
level unless the thickness of the work is
such as to crowd the wheel 35 upwardly,
when the spring 49 will yield to permit this,

As a further means of relieving the
grinding wheel 35, 1 provide an arrange-
ment by which the axis of the wheel may be
rocked. As one means of accomplishing this
end I arrange the shaft 80 in the manner
shown particularly in Fig. 5, in which I
have shown the bearing for the shaft 30
at the left of Fig. 5, as being slightly bar-
reled, and the bearing at the right of Fig. 5
as enlarged slightly in a vertical direction.
From this it is clear that the right hand
end of the shaft 30 may rise and fall to a
limited extent. Since the yoke 84 is at-
tached to this shaft 30, it will be obvious
that as a result the grinding wheel 35 may
be rocked slightly so that its axis will move

vertically, and so that the contact line on

the surface of the grinding wheel need not
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remain parallel to the surface of the work-
table 19. If, therefore, a piece of flat work
which is higher on one side than on the
other, passes under the wheel 85, the latter
will shift its axis slightly so as to conform
to the level of that particular piece of work.

When my preferred form of .circular
work-table is used, it will be obvious that
any surface ground on it, unless such sur-
face extends entirely across the top of the
piece being ground, will' have a circular
boundary line due to the circular motion of
the table 19 ae it passes the grinding wheel
85. To correct this when desired, and also
to provide a means by which the grinding
wheel may be caused to move: around over
the work so as to produce any desired bound-
ary line between the finished and unfin-
ished surface and also to avoid upstanding
projections on -certain classes of work, I
provide a means by which the wheel 35 may
be given a motion parallel to its axis as the
work is passing under it. As one form of
accomplishing this I attach to the end of the
screw 33 a lever 51 as shown best in Fig. 9,
and I connect this lever 51 to a lever 52 as
shown in Fig. 1 by a rod 53. Beneath the
table 19 I provide a ¢am 54 which is ar-
ranged to engage the inner end of the lever
52 at the proper time to move the wheel 85
as the work is passing under it. This cam
54 will, of course, be shaped in accordance
with the desired motion to be given to the
wheel 85. As illustrated, the cam 54 will
cause the wheel 85 to move in and out to-
ward the center of thé work-table 19 to cor-
rect the curvature which would ordinarily
be produced by the rotation of this work-
table past a fixed point. The lever 52 is
first depressed and then lifted by the cam
54 so as to give the screw 33 a partial turn
first in one direction and then in the other,
thus causing the frame 31 first to move to-
ward the center of the machine and then
away from it.

Tt is obvious, of course, that any form of
workholder may be applied to the work-ta-
ble 19. As one form of device which I have
found suitable for holding flat work on the
table 19, I show a holder 55 which is in the
form of a plunger held downward by a
spring 56, the holder being mounted in a
frame 57 attached to the top of the table 19.
On the upper end of the plunger 55 I attach
a wiper 58 which is arranged to contact with

“a fixed cam 59 supported by the frame 15.

As the wiper 58 passes over the cam 59, the
plunger 55 is lifted from the flat work on

the table 19, thus permitting the finished

work to be removed and the unfinished work
to be inserted or to permit the work which is
finished on one side to be turned over ready
to be finished on the other side.

Tt will be understood that as many grind-
ing wheels 35 as is required may be placed

8

around the work-table 19, and that as many
workholders as may be convenient may.also
be provided. Preferably when the"work-
holder of the plunger type illustrated in
Fig. 1 is used, the cam 59 will be arranged
so as to’ open and close the holder between
two of the grinding wheels 35. If, in the
machine showr in fig. 2, the work requires
four passes under the grinding wheel before
being finished, then only one cam 59 will be
provided as shown. If, however, the work
requires passing under two wheels only,
then two such cams will be required, and
if under one wheel only, then four such cams
will be provided; in each case an operator
being positioned adjacent each of the cams
59. In this way the quantity of work pro-
duced by the machine will be increased as
the number of wheels under which it is nec-
essary to pass each piece, is decreased. It
will be understood that when grinding flat
work, such as flat manicure files, door plates,
or the like, each of the wheels 35 will be so
adjusted in relation to the gage mark 28
that when the piece of work is laid on the
table 19 so as to bring a certain portion
thereof in a predetermined relation to this
gage mark, it will pass under one or all of

. the wheels successively as the table is ro-

tated by the action of the driving cones 21.
By providing the circular gage mark 28 I
provide a ready means by which all of the
grinding wheels, as well as all of the work-
holders may be given a predetermined rela-
tion to any work laid on the table at any
place, provided each piece of the work is po-
sitioned in relation to this mark in a pre-
determined manner. That is to say, sup-

posing that there are four workmen work-

ing around the machine shown in Fig. 2, and
eight workholders of the plunger type 55,
it will be obvious that, if each of the wheels
is set so as to have the same relation to the
gage mark 28, thereafter, if the workmen
place the work so that a certain portion
thereof, as for instance the end of the file
portion of a flat manicure file, is on the gage
mark 28, each file will have the same amount
of finished surface given to it regardless of
the portion of the table on which it may be

laid, and regardless of the wheel under.

which it passes.

When the machine is arranged as shown
i Figs. 1 and 2, in which the work-table 19
rotates continuously, I provide the ordinary
belt shifter fork 60 mounted on the lever 61
controlled by the shaft 62 having a han-
dle 63. ’ ‘

For certain classes of work it is preferable
that the work-table be moved by a step-by-
step intermittent motion rather than by a
continuous motion. For this purpose I pro-
vide the belt shifter handle 63 with a lever
64 vertically movable thereon and normally
held in an upward position by a spring 65
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operated on a pedal-controlled rod 66, all as
shown best in Fig. 10. Underneath the table
19 I place one or-more pins 67 arranged to
contact with the lever 64 as the table 19 ro-
tates. Such contact and rotation move the
handle 63 so as to throw off the belts from
the tight pulleys 22 to the loose pulleys 23,
thus stopping the rotation of the table 19.

- In order to start the machine again, it is
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necessary to depress the rod 66 by stepping
on the pedal thereof, which pulls the lever
64 down on the handle 63 against the pres-
sure of the sprin ‘
path of the pin 67 when the handle 63 may
be moved so as to rotate the shaft 62 to
throw the belts on to the tight pulleys 22
again. The table 19 then rotates until a sec-
ond pin 67 strikes the lever 64 when the ma-
chine is again stopped. This motion is par-
ticularly useful in connection with a holder
which 1 provide for the grinding of round
work. - Such a holder is best illustrated in
Fig. 9, in which 70 is a frame fastened to
the table 19 and having a spring seated cen-
ter 71 and a rotatable center 72 in the oppo-
site arms of the yoke. It will be seen that
by pulling back the center 71 a piece of

round work, such as the roller shown in the

holder in Fig. 9, may be inserted between
the centers. 73 is a bracket fastened to the
frame 15 and supporting a shaft carrying a
pulley 74 and also a driving center 75 which,
for purposes of illustration, I have shown as
a rubber cone arranged to éngage with a
conical recess in the center 72 of the work-
holder. Any otlier form or means such as a
spring seated center may be used in place of
this rubber plug. The pulley 74 is driven
by a belt 76 from a pulley 77 driven in any
suitable manner. When the holder 70 on the
table 19 is held stationary opposite the
bracket 73, it will be obvious that any work
held therein will be rotated between the live
center 72 and the dead center 71. The
bracket 78 is positioned opposite grinding
wheel 35 and the pin 67 is located on the

table 19 so as to bring the table to a stop

with the workholder 70 in correct position,
and to hold the work under the wheel 35.
The work is rotated until it is ground when
the table is again rotated to bring a second
workholder like 70, in which the workman
has placed a new piece of work at a point
between a pair of the grinding wheels, until
the work is under the grinding wheel 35.
As stated before, in reference to the flat
workholder, as many of these rotatable
workholders as is required may be provided,
so that while a piece is being ground under
each of the wheels 85, the workman will be
removing a piece of finished work and plac-

ing a piece of unfinished work in holders-

which are -idle at that time.
While I have described my novel machine
in connection with the specific form which I

65 until it is out of the
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have chosen for purposes of illustration, it
will be understood that I do not intend to
limit myself to the specific form illustrated.
Many features of the invention may be ap-
plied to various forms of machines for work-
ing metals or the like. '

I claim :—

1. A support, a horizontal work - table
mounted thereon so as to be free to be ro-
tated and to be moved in a horizontal plane,
means to rotate said table, and guides bear-
ing against an edge of said table and ar-
ranged to guide it as it rotates.

2. A support, a horizontal annular work-

‘table mounted thereon so as to be free to be

rotated and to be moved in a horizontal
plane, means to rotate said table and guides
bearing against the inner edge of said table
and arranged to guide it as it rotates.

3. A support, a horizontal annular work-
table mounted thereon so as to be free to be
rotated and to be moved in a horizontal
plane, means to rotate said table, a tool ar-
ranged to operate on work placed on said
table, and guides bearing against the edge ‘of
said table and arranged to maintain said
table in fixed relation to said tool as said
table rotates.

4. A support, a horizontal work-table

mounted thereon so as to be free to be ro-

tated and to be moved in a horizontal plane,
guides bearing against an edge of said table,
friction rollers on opposite sides of the cen-
ter of said table and arranged to bear against
an edge thereof to rotate it, and means to
drive said rollers, said rollers being con-
structed and arranged so that the horizontal
pressures therefrom are balanced.

5. A support, a horizontal work -table

‘mounted thereon so as to be free to be ro-

tated and to be moved in a horizontal plane,
means to rotate said table, and guides ar-
ranged to bear on an edge and on the top of
said table to guide it and hold it down on
said support.. ‘

6. A support, a movable work table there-
on, a grinding wheel having its axis ap-
proximately parallel to the surface of said
table, a mounting for said wheel constructed
and arranged to permit the axis thereof to
be moved toward and away from said table,
a stop to limit the motion of said wheel to-
ward said table, a yielding device to hold
said wheel yieldingly in contact with work
on said table, and an adjustable bracket
carrying said yielding device, and said stop
constructed and arranged to be shifted to
permit the normal working position of said
wheel to be changed.

7. A support, a movable work-table there-
on, a grinding wheel arranged to be pressed
against work on said table, a stop to limit its
motion toward the work and a yielding de-
vice to hold it against the work, said stop
and said device being adjustably mounted
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and movable together.to permit- the normal

‘working position of said wheel to be

changed. .

8. A support, a work table thereon, a
grinding wheel having supports- arranged to
permit the active surface of said grinding
wheel to lie normally in a plane parallel to
the surface of said work table, said supports
being constructed and arranged to permit
said active surface of said wheel to be tilted
out of its normal plane.

9. A rotatable work-table, means to rotate
it, a grinding wheel arranged to operate on
work on said table, said wheel being con-
structed and arranged to permit it to be
moved axially and means to give said wheel
a predetermined back and forth axial mo-
tion as selected portions of said work-table
pass thereunder.

10. A rotatable work-table, means to ro-
tate it, a grinding wheel arranged to operate
on.work on said table, said wheel being con-
structed and arranged to permit it to be

moved axially and means connected to said

work-table, to give said wheel a prede-
termined back and forth axial metion as se-
lected portions of said work-table pass there-
under. ' -

11. A rotatable work-table, means to ro-

0 tate it, a workholder attached to said table

and arranged to hold work thereon, and &
fixed cam arranged to open said holder as it
passes said cam. '

*719. A circular work-table having @ flat

top, means to rotate said table, a tool ar-
ranged to operate on flat pieces of work on
the top of said table, a workholder on said
table and arranged to .hold such pieces
against said flat top, said top having a circu-
lar gage mark thereon, and guides for said
work-table, constructed and arranged to

B

" cause sdid table to maintain a fixed relation

between said gage mark and said tool as said
table is rotated. ‘

13. A circular rotatable work-table, means
to rotate it, a workholder on said table, a
plurality of tools arranged to operate suc-
cessively on work held by said workholder,
said tools being spaced apart to permit ac-
cess to said workholder as it passes from one
tool to another and automatic means, located
in the space between two of said tools, to re-
lease work held by said workholder.

14. A rotatable work-table, means to ro-
tate it, and automatic means to suspend the
operation of said rotating means at prede-
termined points, and a grinding wheel ar-

_ranged to operate on work carried by said

table, said automatic means being con-
structed and arranged to permit said table
to rotate when the work is out of contact
with said grinding wheel and to stop said
table when the work is in position to be op-
erated on by said grinding wheel. o

15. A rotatable work-table means to ro-
tate it, and automatic means to suspend the
operation of said rotating means at prede-
termined points and a grinding wheel ar-
ranged to operate on work carried by said
table, a workholder on said table, con-
structed and arranged to rotate work held
in it, said automatic means being con-
structed and arranged to stop said table
when the work in said holder is in posi-

tion to be operated on by said grinding

wheel and means to rotate the work in said
holder as it is operated on by said grinding

wheel. ,
CARL B. LARSON.
Witnesses: :
Geo. DeaMEL,
CGustar BroHIN,
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