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GRINDING MACHINE.

Application filed May 19,

T'o all whom it may concern :
Be it known that I, Mmrow O. Renves,
a citizen of the United States, residing at
Columbus, in the county of Bartholomew
5 and State of Indiana, have invented a new
and useful Grinding Machine, of which the
following is a specification. :
It is the object of my invention to pro-
vide a grinding machine for accurately
grinding round articles, of any size, and
whether cylindrical or conical, with preci-
sion, and especially one wherein the start-
ing or stopping of the grinding dction on
such round articles, or both the starting
-and the stopping thereof, may be accurately
made along a considerable length or the en-
tire length of such articles by putting them
transversely into or out of grinding posi-
tion, whereby the grinding is not affected
by any slight inaccuracies at isolated points
in_the original shapes of such articles,
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My present invention is in some respects.

based on that set forth in my prior Patent

No. 1,264,129, granted April 23, 1918.
25 . The accompanying drawings illustrate my
invention. In such drawings, Fig. 1 is a
front elevation of a grinding machine em-
bodying my invention; Fig. 2 is a section
on the line 2—2 of Fig. 1; Fig. 3 is a section
on the line 3—3 of Fig. 1; ngg. 4 is an en-
larged front elevation of the dressing device
of the grinding wheel; and Fig. 5 is a plan
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of the mounting of the slide bar of such

dressing device. S
On the base 10 are carried three adjusta-
ble frames 11, 12, and 13, the first of which
is adjustable vertically by an adjusting
wheel 14 and the other two of which are
independently adjustable longitudinally of
the base 10 by a crank 15 and a hand wheel
16 respectively. One or the other of the
frames 11 and 12, or both of them, are also
adjustable angularly about a vertical axis.
As shown, this angilarly adjustable frame
45 is the frame 11, which for this purpose is
mounted on a sub-frame 11’ on which it is
vertically. adjustable by, the hand wheel 14,
and this sub-frame 11’ is angularly ad-
justable, as shown about a vertical driving
50 shaft 9 extending upward from the base 10,
by adjusting screws 8 carried by upwardly
extending fingers 7 from the base 10 and
co-operating with the edges of the sub-
frame 11’. The frames 11, 11/, and 12 are
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arranged to be clamped in adjusted posi-
tion by suitable clamping screws 17 , 177, and
18 respectively. The vertically adjustable
frame 11 carries a longitudinally extending
horizontal shaft 19, which in this case is
driven from the vertical driving shaft 11
by any suitable gearing, such as a worm
gearing, which does not interfere with the
vertical adjustment of the frame 11. On its
end toward the frame 12, the shaft 19 has
mounted thereon a wheel 20, preferably an
abrasive wheel, which on one end has an
annular face 21. The wheel 20 is the feed
wheel, and in the grinding operation is
driven at a comparatively slow speed in the
direction of the arrow. The longitudinally
adjustable frame 12 is adjustable towari
and from the.feed wheel 20 by the crank 15,
and for accuracy of adjustment, to take up
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all- lost motion, is associated with a weight

15 which tends to move it away from the
feed wheel and so holds it to one limit of
the lost motion which would otherwise be
permitted by its adjusting mechanism. This
frame 12 carries a horizontal shaft 92 trans-
verse to the direction of adjustment of such
frame and to the shaft 19, but the horizon-
tal angle between such two shafts is slightly
variable by the screws 8. The shaffs 19
and 22.may be driven in any suitable way
which allows the adjustment of the frames
11 and 12, the shaft 19 being shown as be-
ing driven from the vertical shaft 9, though
this is not essential. The shaft 29 carries
an abrasive wheel 23, having a peripheral
grinding face 24, and is driven af compara-
tively high speed in the direction of-the ar-
row. The abrasive wheel 23 is the grind-
ing wheel. The peripheral face 94 of the
grinding wheel 23 where it moves down-
ward opposes the annular working face 21
of the feed wheel 20 where it moves upward,
to provide between them a grinding throat
in which the grinding of the round articles
25 occurs. The width of this grinding
throat is adjustable by shifting the frame
12 by the crank 15. The narrow point of
the grinding throat is in the horizontal plane
through the axis.of the grinding wheel 23
when the face 21 is flat and vertical, as I
usually have it, as such plane is then per-
pendicular to the working face 21 of the
feed wheel 20 at the grinding throat. The
height of the shaft 19 with respect to this
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horizontal plane is adjustable by the hand
wheel 14, to get any desired variation from
vertical in the direction of movement of
the face 21 at such plane in order to get
when desired a feed component of such
movement along the grinding throat. The
angle between the two abrasive surfaces 21
and 24 at the grinding throat may be ad-
justed by the screws 8 to make such sur-
faces parallel or slightly converging, the
convergence being usually toward the back
of the machine; this makes it possible to
grind cylindrical or slightly conical articles
as desired. : ’

The round articles 25 to be ground are
supported in the grinding throat on a feed
bar 30, which is carried by the longitudi-
nally adjustable frame 13, on which both
ends of the feed bar are supported. To ob-
tain this support, the frame 13 is in the
shape of an inverted horseshoe, as is appa-
rent from Fig. 2. The rear end of the feed
bar 30 is pivotally mounted “on the rear

- prong of this horseshoe, on a pivot bolt 31
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which is carried by a slide 32 which is verti-
cally adjustable by a temper screw 33. The
front end of the feed bar 80 rests on the
short end of a lever 34 and overlaps the
pivot point 35 of such lever, and this lever
is carried by a slide 36 which is vertically
adjustable by a temper screw 37. The feed
bar as a whole may be vertically adjusted
by the temper screws 33 and 37. In addi-
tion, it may be tilted by raising and lower-
ing its front end by the lever 34, the down-

- ward limit of such tilting movement being
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when the lower edge of such feed bar rests
on the upper edge of the short end of such
lever to a point above the pivotal center 35
of such lever. The front end of the feed
bar 80 is guided in its movements by a bolt
38 carried by the slide 36 and co-operating
with an arc-shaped slot 89 in said feed bar.
The feed bar 30 may be provided on its
upper face with a stop 40, which is prefer-
ably removable but which when in place pro-
jects up behind an article 25 to be ground
to limit the movement of such article along
such feed bar. This stop 40 is used or is
omitted in accordance with the nature of the
work being ground, as is hereinafter appa-
rent. The feed bar may be made in a single
piece, such as for the sake of simplicity is
shownin the drawings; or may have any de-
sired removable and replaceable and adjust-
able parts, such as some or all of those set
forth in my co-pending application Ser. No.
298,007, of even filing date herewith.

The vertically adjustable frame 11 and
the longitudinally adjustable frame 12 are
provided with suitable dressing devices 60
and 61 respectively, for dressing the work-

ing surfaces 21 and 24 of the wheels 20 and

23 for any positions of such frames, so that
such dressing may be done without disturb-

1,440,706

‘ing the adjustment of such wheels. Each of

these dressing devices comprises a cutting

diamond 62, carried in a suitable movable .

frame 63 so that the depth of cut may be
adjusted by an adjusting screw 64 and the
movable frame 63- may be moved along a
suitable slideway 65 by a hand wheel 66 to
cause the cutting diamond to travel across
the face 21 or 24 to true it. The angle of one
or both of the slideways 65 may be made ad-
justable with relation to the axis of the asso-
ciatéd wheel. As shown, the slideway 65
for the grinding wheel 23 is shown as the
one which is so adjustable. This adjustabil-
ity may be obtained in various ways, but it is
shown as being obtained by.mounting the
slideway 65 at each end on a supporting bar
67 by two screws 68 provided with lock nuts
and extending from the slideway 65 through
the supporting bar 67, and a push screw 69
located between the two screws 68 and acting
to push the associated end of the slideway
65 away from its supporting- bar 67. By

manipulating the screws 68 and 69, either

or both ends of the slideway 65 may be
pushed away from its supporting bar by a
controlled distance, and yet held firmly,
though preferably only one end is so pushed
away while the other end is held tight
against such supporting bar. This adjust-
ment of the screws 68 and 69 adjusts the
angle between the slideways 65 and the shaft

22, so that by such adjustment and the sub-.

sequent manipulation of the associated hand
wheel 66 the face 24 may be made either cy-
lindrical or. slightly conical as required.
This gives another means for making the
two working faces 21 and 24 at the grinding
throat parallel or converging. This control
of the relation of these cutting faces at the
grinding throat may be obtained by either

‘varying the surface 24 or by manipulating

the screws 28 to vary the horizontal angle of
the shaft 19, or by both, supplémenting each
other.

In operation, the feed bar 30 is raised
by the lever 34, and the article 25 to be
ground is placed upon it above the grinding
throat. Then by manipulation of the lever
34 such feed bar is lowered to bring the

“article 25 to be ground into the grinding
‘throat. The article is then caught between

the faces 21 and 24, which have previously
been adjusted iato the desired relationship
to each other, and is slowly rotated by their
combined action, but particularly by the feed
face 21, and is very accurately ground to
roundness by the grinding face 24. This
roundness may be either cylindrical or coni-
cal, as desired, depending upon the rela-
tion of the faces 21 and 24 as controlled by
the screws 8, 68, and 69, and by the hand
wheel 14. If the article 25 is cylindrical,
the stop 40 need not be used on the feed bar
30, but the article 35 may be allowed to take

70

75

80.

85

90

95

100

105

110

115

120

125

130



10

30

35

1,440,796

any position it wishes along the throat.
Indeed, I frequently prefer to have the arti-
cle 25 fed along the throat and discharged
therefrom by a forward feeding action ob-
tained from the face 21, in which case the
faces 21 and 24 at the grinding throat may
be either parallel or converged. This for-
ward feeding action is obtained by adjust-
ing the height of the shaft 19 by the hand
wheel .14 so that the axis of such shaft is
slightly below the horizontal plane of the
grinding throat and of the axis of the grind-
ing wheel 23, as then the movement of the
face 21 at such horizontal plane where it
operates on such article 25 has a slight com-
ponent lengthwise of the throat and feeds
the article along the throat. If the cylin-
drical article is not fed along the grinding
throat, the faces 21 and 24 are parallel at
such throat, and the article 25 when ground
is removed from the grinding throat by tilt-
ing the feed bar upward. In grinding coni-
cal articles, however, the two surfaces 21
and 24 are convergent along the grinding
throat ; then I prefer to use the stop 40, so
as to hold the articles 25 in a definite posi-
tion on such throat. At the same time, I
may adjust the axis of the shaft 19 so that
it lies in the horizontal plane of such throat,
in which case there is no feeding component
given to the article 25 tending to move it
along such throat, or I may adjust such shaft
19 so that its axis is slightly below such
horizontal plane in orderto produce a slight
feeding component on the article 25 just suf-
ficient to hold it firmly against the stop 40.

- In grinding conical articles, the article when
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ground is removed by tilting the feed bar
30 upward by the lever 34. This may also
be done with cylindrical articles, especially
when the stop 40 is used, as may be done,
though in grinding cylindrical articles the
stop 40 may be omitted and the articles dis-
charged from the throat by being fed along
the throat by a feeding action of the feed
wheel 21.

&

I claim as my invention:

1. In a grinding machine, the -combina-
tion of a grinding wheel having a peripheral
grinding face, a feed wheel having an annu-
lar end face, the axes of said two wheels be-
ing transverse to each other and arranged
so that a point on the grinding face of the
grinding wheel opposes a point on the feed
face of the feed wheel to form a grinding
throat between them, and a feed bar for sup-
porting articles to be ground in-said grind-
ing throat, the axes of said two wheels being
relatively adjustable to vary the angular
relation of the faces of said wheels at the
grinding throat.

2. In a grinding machine, the combina-
tion of a grinding wheel having a peripheral
grinding face, a feed wheel having an annu-
lar end face, the axes of said two wheels be-
ing transverse to each other and arranged
so that a point on the grinding face of the
grinding wheel opposes a. point on the feed
face of the feed wheel to form a grinding
throat between them, and a feed bar for
supporting articles to be ground in said
grinding throat, the axis of said feed wheel
being angularly adjustable about an axis
transverse to the axes of both wheels.

3. In a grinding machine, the combination
of a grinding wheel having. a peripheral
grinding face, a feed wheel having an annu-
lar end face, the axes of said two wheels be-
ing transverse to each other and arranged
so that a point on the grinding face of the
grinding wheel opposes a point on the feed
face of the feed wheel to form a grinding
throat between them, and means for varying
the angle between the peripheral grinding
face of the grinding wheel and the annular
end face of the feed wheel at such grinding
throaf. )

In witness whereof, I have hereunto set
my hand at Indianapolis, Indiana, this 15th
day of May, A. D. one thousand nine
hundred and nineteen. -

MILTON O. REEVES.
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