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SURFACE-GRINDING MACHINE.

Application filed June 16, 1920. Serial No. 389,431,

To all whom it may concern:

Be it known that I, Carrorr Knowrns, a
citizen of the United States, residing at
Hartford, in the county of Hartford and
State of Connecticut, have invented certain
new and useful Tmprovements in Surface-
Grinding Machines, of which the follow-
ing is a specification.

his invention relates to grinding ma-
chines of the surface type in which a wheel
of abrading material is rapidly revolved,
preferably about a vertical axis, and brought
down into contact with the work to be
ground mounted on a slowly revolving work
table.

More particularly the invention relates to
surface grinders in which an abrasive wheel
of annular form engages the work to De
ground against one of its flat end surfaces.

The objects of the present invention are
to improve the construction of a surface
grinding machine of the above type and in
particular to improve the details of con-
struction of the work table and operating
means therefor.

More particularly, it is an object of the
invention to mount a rotatable work table
about a normally vertical axis which may be
inclined or tilted slightly as, for instance,
about a horizontal axis so that the grinding
machine may be utilized to grind a slightly
concave or convex surface.

Another object 1s to so mount this table in
combination with its driving means that the
table may be revolved in one direction ahead
of, or independently of, the driving mecha-
nism so that while the table is being loaded
with work preparation for the grinding op-
eration, it may be easily rotated by hand to
place the pieces or work to be ground in
position on the work table.

‘Another object of the invention is to pro-
vide an improved guard surrounding and en-
cloging the wheel and work table so that the
water used in connection with the abrasive
wheel will not be thrown off, but will be
confined to a channel and returned to a
storage tank conveniently provided on or
near the machine. .

This guard surrounding the wheel and the
work table is preferably made in two pieces
one of which 1s pivoted to the other so that
a portion, as for instance the front portion,
of the guard may be moved to an inoperative
or lowered position te facilitate access to
the work table to load and unload the pieces
on the table.

A portion of the guard is preferably pro-
vided as an integral part of the carriage in
which the work table is mounted, the rear
portion of this guard being made consider-
ably higher than its forward portion. To
the rear portion of this gnard is pivoted
the movable portion of the guard. Nor-
mally the movable guard portion is held up
in its operative position by a latch. When
it is desired to place pieces to be ground on
the table or to remove them after having
been ground it is only necessary to operate
the latch which causes the movable portion
of the guard to fall from its operative posi-
tion to a position low enough to permit ready
access to the work table by the operator.

Also it is an object of the invention to
provide an improved adjusting or control-
ling means for varying the pressure of the
wheel against the work and fo adjust and
feed the wheel down toward the work. this
means also providing a convenient means for
quickly lowering and raising the wheel into
and out of contact with the work.

In the accompanying drawings, I have
shown an embodiment of the invention
which T now deem preferable but it is to
be understood that changes and modifica-
tions may be made within the scope of the
appended claims without departing from
the spirit of the invention.

In the drawings annexed hereto and
forming a part herewith:

Figure 1 shows a side elevation of the
complete machine, the outline of some of
the principal parte being shown in dotted
lines.

Fig. 2 is an enlarged elevational view,
shown in cross section, of the abrasive wheel,
wheel slide and spindle.

Fig. 8 is a cross sectional view in eleva-
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tion of the work table and driving connec-
tions therefor.

Fig. 4 is an elevation in section of the
main driving means and speed change mech-
anism for driving the table.

Fig. 5 ig a view of the wheel slide ad-
justing and feeding means, parts of the same
being shown in section.

Fig. 6 is a side view of the same.

Fig. 7 is another view showing the means
for this regulating device.

Fig. 8 is a cross sectional view taken on
line 8—8 of ¥ig. 3.

Fig. 9 is a view of. the clutech shown in
Fig. 8.

Fig. 10 is a detail view of the work table
adjusting means.

Fig. 11 is a rear view of the wheel slide.

Fig. 12 is a sectional view of the wheel
slide taken on line 12—12 of Fig. 2.

Fig. 18 is an outside view of a flexible
joint provided in the table driving means.

The invention in its entirety comprises
the following principal elements; namely,
first; & base or frame for the machine; sec-
ond, a vertically slidable carriage having
mounted at its lower end a grinding or
abrasive wheel adapted to be rapidly rotated
about a fvertical axis; third, a rotatable
work table adapted to be rotated at different
speeds much slower than the abrasive wheel
and also mounted so that .its axis of rota-
tion, which is normally wvertical, may be
tilted through a small angle out of parallel-
ism with the axiz of the grinding wheel;
fourth, a device for controlling the vertical
movements of the grinding wheel and slide
so that the wheel may be rapidly raised or
lowered from or to the work, or very grad-
ually lowered and fed toward the work; and
fifth, a suitable enclosure or gnard for the
grinding wheel and table adapted to be
quickly moved into and out of operative
position to facilitate loading and unload-
ing of the work table with articles to be
ground.

Referring more particularly to the fig-
ures of the drawings, 10 refers to the base
or frame of the surface grinding machine
provided with a column 11 resting on the
upper surface of the base 10. Preferably
the column 11 is rigidly secured to the base
10, the securing means holding the column
permanently in position perpendicularly to
the upper surface of the base, The for-
ward vertical surface of the column 11
is-provided with vertical ways 12 by which
a wheel slide 13 is accurately guided in its
movements toward and away from the work
table 14 and held in sliding engagement
with and in position against the column 11.

The wheel slide is clearly shown in Figs.
2, 11 and 12 and will now be described in
detail. This wheel mounting or slide is

1,458,823

in the form of a carriage 13 vertically slid-
able along suitable ways 12 provided on the
column 11 as above stated. On the slide
13 is a suitable adjustable gib 15 fitting the
ways 12 on the column 11 to constrain the
slide to move vertically. Preferably, I se-
cure 2 depending cover strip 13* to the
lower edge of the slide 13 adjacent the ways
12. This is shown in Figs. 1 and 3 and
serves to protect the ways 12 from expo-

sure to the water used in connection with 7

the grinding machine. Suitably fastened
longitudinally to the rear of the slide 13
is a raclk 16 adapted to engagé a pinion 17
on a wheel adjusting shaft 18. Shaft 18
is rotatively mounted horizontally in the
coluran 11.  Centrally mounted in the slide
13 in an axis parallel to the ways 12 is the
wheel spindle 20. This spindle or shaft 20
at its lower end has an abrasive wheel 21 de-
tachably attached by means of a flange mem-
ber 22 suitably keyed or otherwise fastened
to the lower end of shaft 20, the abrasive
wheel 21 being locked in place by a lock-
ing plate 23. DBetween this flange member
22 and locking plate 23 the wheel 21 is
clamped or fastened by means of a cap
screw 24 threaded into the lower end of
spindle 20, ‘

Directly surrounding the abrasive wheel
21 is a protective guard 27* depending from
u ring 28 suitably fastened to the lower
portion of the shide 13. Preferably lthe
guard 27* can be adjusted relative to the
ring 28* and be held firmly in adjusted po-
sition by a screw clamping means 29.

In order to permit rotation of this shaft
20 and the wheel 21 with a minimum of re-
sistance, I preferably mount it in suitable
anti-friction bearings, one of: which, as
shown at 25, is in the form of a ball-bearing
near the lower end of the spindle 20 and
the other similar bearing 26 placed near
the upper end of spindle 20.

The thrust of the spindle 20 while in op-
eration is taken principally by the anti-
friction bearing 25. I preferably support
the spindle 20 in such a way, presently to
be described. that it is forced upward by
suitable springs 34. When it is brought
down into contact with the work there will
be no lost motion between the spindle 20
and slide 13 and consequently there will be
no tendency for the wheel to press against
the work after downward feeding movement
has been stopped.

The rotative speed of the spindle 20 is so
high that its bearings must he kept well
lubricated and for this purpose T have pro-
vided an improved lubricating system in
which a large amount of lubricant may be
constantly circulated.

For this purpose I provide an oil recep-
tacle formed around the spindle 20. On the
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clamping plate 22 is formed an annular
flange 27 so that between this flange 27 and
the lower end of slide 13 an annular cham-
ber is provided which may be supplied with

fubricant thr ough an opening 28,  The outer
wrﬂl of the 1ocepi acle formed by the flange
votates with the spindle 20 so that the oil
is rapi '113 I'Otui‘“d and, due to the centrifugal
force of the rotating oil, is forced against
the tflange 27 =i a hWh pressure. To aid
in retaining the lubr icant in its re cepwck
and to prevent its flowing over the flange
27, this flange 2( is circumferent 1ally or
helically orooveu as shown,

T’epenmn from the lower surface of the
shide 13 is a scoop-shaped member 29 dip-
ping into the oil receptacle above des seribed.
The sccop member 29 is connected with 2
tube 39 extending vertically upward past
o sight aperture 43 and connecting with a
bore in the slide 13 extending to a point
just above the anti-friction beari ing 26.

(il ig driven into pipe 39 from the recep-
tacle within the flange 27 by the momentum
of the rotating oil and rises in tube 39 where
it flows from tube 39 and passes through the
ball bearing 26, thus lubricating it An-
other tube 44 extends from below the anti-
friction bearing 26 down to a point 45 ad-
jacent the spmdle 20 and above the anti-
{riction bearing 25. The oil after passing
through bearing 26 and tube 44 may then
flow through bearing 25 and back into the
receptacie Within ‘l‘mcre 21.

The supporting means for the wheel spin-
dle 20 comprises the following construction
which is designed to force the spindle up-
ward against the thrust bearing portions of
the anti-friction or ball bearing 23,

The upper portion of the wheel slide 11
is suitably bored out, as shown at 30, {
Iower end of this hore being closed by a
ﬁaHO'e 31 also bored to permit the passage

the wheel spindle 20 therethrough. The
ﬂfmne 3118 hswnod to the lower end o; Hm
bared out section 30 by ca D screws 32, SBhd-
ing within the bored out section 30 is a
ﬁlcmh v 88 containing a plur aht of helical
Drmw 34, their lower ends tmw against
the flange or ring 31 and each L\,mo p(utl‘}
conntersunk into the member or block 83,
The outer ring of the ball-bearing 26 vests
on the upper surface of this me mber 35 and
is so fitted that it may shde eagily within
the hored out section 30, A% the top of the
glide 11 is a cover plate 25 qmiab]y f(lstmm}
to the slide hy cap screws 36, Preferably
the members 35 and 38 ave provided with
overlapping parts, ag shown, to prevent dust
from entering bearing 26.

On the glide 20 the inner ring of the ball-
bearing 26 is held in place by suitable wagh-
ers 37, 37 and a locking nut 38 forcing this
ring against a shoulder provided on spindle p

8
20. Hecured to the qpmdle 20, preferably be-
tween washors 87 and 37, T phce a shedder

or baffle 39" to aid in plevenumor the lubri-
ant from e (’”Lp]'(‘ past the washer or sleeve
uﬂ and out of the slide 13, Preferably the
wagher or 5 Leeve 37 iy grooved circumferen-
tially or helically, also to aid in retaining
he lubricant in place. Tt will be seen from
! m)ove constiction that the weight of
and the pressure of springs 34
ken up by the ball-bearing 26 when
heel is out of contact with the work
ab as soom as it is pressed against the
the thrust iz taken up by the lower
bearing 25 w!mzh is made larger and
fw m up this upward pressure.
, previously mentioned, are
ient "esﬂle”lcv to balance the Wewht

./]‘G

""\_44

t
W
but. th

v are always held in thelir unpcrmo% po-
1on, and when the abrasive wheel 21 is
brought into contact with the work there is
motion to be taken up by the adjust-

or feeding means for the wheel. P"ef
the entire slide 11 and the rotating
the spindle 20 are suitably counter-
hted in the usual manner. This may
ntly be ¢ mne by providing a chain

6
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wheel 41 o » (*owlwzwtxmht 49 plouded at
the opposite end of the chain 40 and en-
closed ‘,\'HLJM the column 11.:

7

tate the spindle 20 and wheel 21 a
sulley 50 is provided of sufficient
to permit cno‘wement with the driv-
"t ;’: vd‘c 51 when the slide 13 is in any po-
it 1on to which it may be wd]us’ced

The driving connections for the spindle
20 and alse for the work table comprise a
nain driving puﬂoy 60 driven from any
sultable sonre ¢ of power by a belt 61. Pref-
,fb the pulley 60 is multably mounted on
the Jnlm driving shaft 62 Ly ball-bearings
63 ,mu is prov 1(1@0 with an integral flange
64. The outer surface of flange 64 is in the
form O'i’ 2 cone and is ?chmed to fit in
driving contact with a r*omespondm coni-
eal surface formed on a pulley 65. 1t is by

sur
this pulley 65 that belt 51 is driven. Be-

<—4c
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spindle 20 and rotating parts so that .
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fween pulley 60 and the drum pulley 50 to

belt 51 passes over idler pulleys 60" conveni-

ntly mounted a4 the rear of column 11 to
properly guide the helt b1. Puley 85 1s
mwhh splined to the shaft 62 by keyv 66
set into shatt 62, the pulley 65 being slid-
able along shaft 62 over this key.
shaft 62 which is preferably mount-
ball-bearings 59 is provided with a
gho :1(101' 67 against which a collar 68
'to be retfzmed Adjacent the col-
a helical spring 69 surrounding the
‘? Wluck at its opposite end presses
2 shoulder formed in the bore of
ey 65. Preferably the spring 69 is en-
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tirely enclosed within an extension 70 of the
pulley 65.. At the outer end of the pulley
extension 70 is a civcumferential groove 71.

A short shaft 72 mounted ad]acent the
groove 71 in pulley 65 is provided with a
yoke member, one part of which is shown
at 73 having suitable pins 74 engaging with-
in the groove 71 provided in extension 70.
nO‘maUy the parts are held by spring 69
in the posxtion shown in- Fig. 4 but oscilia-
tion of shaft 72 by means of a suitable lever
5 serves to compress spring 69 and thus
moveg the pulley 65 out of contact with the
driving pulley 60 and thus stops its rota-
tion. Fo hold the lever 75 iu its inoperative
posmon a lateh 75* is provided having a
notch 76 into which the lug 77 on lever 73
may fit,

To rotate the table 100 the following
mechunjsm is provided which is prefer: ably
operated from the shaft 62 which is used
also for rotating the spindle 20. 4 clutch
member 80.is rotatively mounted on the
shaft 62 and coupled therewith are gears 81
and 82 preferably of different diamsters.
These three parts may convenien‘t:]y be vig-
idly secured together as shown. Adjacent
the clutch member 80 is a cohegpondmﬂ
clutch member 83 splined to the shatt 62 by
leey 84 set rigidly in the shatt 62, the clutch
member 83 being slidable along shaft 62
over this key 84. Norma]ly the cluteh mem-
ber 83 is' held in. contact with the clutch
niember 80 by means of a coil spring 85 sur-
rounding the shaft 62 and at one end bear-

ing agamst the shoulder 67 provided on this

shaft. The opposite end of spring 85 presses
against an extension $o the clutch member
83. Normally the parts are held in the po-
sition shown in Fig. 4, in which position the
gears 81 and 82 are rowted mth the shaft
62. A short shaft 86 is provided having
yokes 86 at the ends of arms 87 (but one
being shown) engaging a ball-bearing 87
mounted in a depression formed in the
clutch member 83. Oscillation of the shaft
86 by means of the treadle 87" moves the
clutch member 83 out of contact with clutch
member 80 and therefore stops the rotation
of these gears 81 and 82, one of which dur-
ing the operatl(m of the machine 1 i en-
c"agement with its mating gear. To hold
the treadle 87" in its downward poomloﬂ &
suitable latch 87* is provided.

Lying parallel with the shafi 62 and ad-
jacent thereto is a shaft 90 votaiable within
suitable bearings 91 provided in the frame
10. This shaft carries gears 92 preferably
made integral with each other and of differ-
ent diameters, and adapted te mate with 81
and 82 respectively when the gears 92 arve
in either extreme position on shaft 90. CFear
member 92 is slidable along shaft 90 over a
key: 93 set into this shait. The positicn
shown in Fig. 4 is the neutral position for

1,458,623

gear member 92 in which the shaft 90 is not
otated, votation of the shaft 90 at different
speeds being accomplished by sliding the
gear member 92 to engagement with either
gear 31 or gear 82. In order to vary the po-
sition of this gear member 92 it is only nec-

sary to oscillate the lever 95 which is at-
mdlu! to a short shaft in engagement with
the sliding gear 92 by an appropriate yoke
enclosing ﬂe‘w 92 (not shown).

In Fig. 3 is shown a vertical central sec-
tion of the rotating work table, the driving
means for this table being shown in this
figure and Fig. 4. At 100 15 shown a chuck
preferably of the magnetic type carried at
the npper end of the shatt 101, this chuck
forming the rotating table. This shaft 101
comprises the driving means for the work
table and is preferably bolted securely to the
tower suriace of the work table or chuck 100
oy screws 102 pa
tion 103 provided at the upper end of shaft
101,

The chuck 100 shown in Fig. 3 on its lower

surface Is provided with an insulati ting ring
1000 in which are embedded the slip rings
101* adapted to be connected to the electric
cireuit wwithin the body of the chuck itself.
Contact brushes (not shown) mounted di-
rectly below the rings 101* and connected to
a source of eleciric current are ‘1dapted to
contact with the outer exposed faces of the
rings 1012,

Ag 1s usual in this class of machines the
chuck and work to be ground ave flooded
with water to prevent them from becoming
overheated. This water may be snprhed
through conduits to a position on the chuck
outside the abrasive wheel or to point on
the chuck within tho abraiding ring of the
wheel. In Figs. 1 and 3 T show hoth con-
duits, one or both of which may be used si-
maunlvaneously. At 56 is shown a conduit in
which is provided a controlling valve 57 ex
tending to a point on the chuck outside th(,
wheel 21 and at 58 another conduit extend-
ing upward through the frame of the ma-
chine to a point on the chuck within the pe-
riphery of the wheel.. Preferably the con-
rhu.t 58 is made ver m(-nlw adjustable as
shown. The conduit 58 fits within a supply
pipe 58 and may be fastened therein in any
‘chusied position by clamping screw 58P,

It is to be understood that any form of a
chuck may be utilized in connection with
this machine but I prefer to use a magnetic
chuck as s whm\’n which provides a convenient
means for holding the piece or pieces to he
ground in place and permits rapid removal
and replacement of these articles

oy convenience in promptly s topomo the
votation of the chuck 100 When it is desired
to -measure or remove  the articles being
ground a friction brake isprovided asshown
in Kig. 1. This may conveniently be oper-

gsing throvgh a flanged por-
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ated by means of the treadle 87°. At the
time the treadle 87" is depressed to throw
out the clutch 83 a reach arm 88 attached at
one end to the treadle arm 87° is also de-
pressed forcing a short arm 89, acting as a
brake shoe, against the penphuy of the
chucl 100.

At the lower end of the shaft 101 is a
bevel gear 104 suitably fastened by any con-
venient means to this shaft and meshing
with another bevel gear 105 mounted on an
extension shaft 90* at the forward end of
driving shaft 90 and normally in alignment
therewith., The driving shaft 90 is prov1ded
with a bearing 91 in the base'or frame of the
grinding machine as above described and
between the bearing 91 and the extension
shaft 90 it is prov1ded with a flexible link
or coupling 106 to enable the extension 90°
and the driving shaft 90 to be tilted slight-
Iy out of alignment with each cother. - Be-
tween the couphno 106 and the pinion 105
is a suitable bearing 107 for this extension
shaft 90¢ which is mounted on and may be
tilted with a table mounting 110. Prefer-
ably an outer bearing 108 may be provided
for the forward extension shaft 90¢ of the
driving shaft 90 just forward of the pinion
105, this bearing also provided in table
mountmo 110.

Any omuable flexible coupling may be
provided between shaft 90 and extension
shatt 90°, the one shown comprising two
identical members 109 in the form of short
bars keyed respectively to shaft 90 and ex-
tension shaft 90*. Bars 109 are set at right
angles to each other and have fastened there-
to a plurality of disks 109* of flexible mate-
rial such as leather. With shaft 90 and ex-
tension shaft 90* slightly out of alignment
rotation of these shafts may take place by
slightly flexing the disks 109, Shaft 90 in
itg bearings 91 may slide forward to com-
pensate for the tilting of the extension
shatt 90=

During the operation of loading the chuck
100 with articles and especially when a large
number of small articles are to be placed on
the chuck to be ground simultaneously, it is
convenient to rotate the chuck 100 in one
direction independently of the shaft 90 and
change speed gears 81 and 82 above de-
scribed. This mechanism may comprise any
form of clutch permitting operation of the
driven member in one direction independ—_
ently of its driving means but preferably I
use a spring- preSCed roller 77 retained in
the body of bevel gear 104. The shaft 101
is provided with a bushmo 78 keyed in any
convenient manner to the lower end of this
This bushing 78 is provided
with a depression 79 for the roller 77 which
is pressed in one direction by suitable springs
at one side of the roller 77. The action of
this roller 77 is to permit the shaft 101 to be

8

rotated in one direction when the shaft 90
is not rotating but will allow the shaft 90
when Iotatmg to positively drive the shaft
101 and chuck 100. _

The table mounting“110 above referred to
is preferably mounted in bearings 111 to os-
cillate about the transverse shaft 112 and
this mounting 110 and the table or chuck
100 may be adjusted in any oblique position
about the axis of this shaft 112 within a
small angle by means of adjusting screw
115 mounted rigidly in a carriage 120
presently to be more fully described in
which the mounting 110 is carried. Prefer-
ably, I provide a suitable knurled and grad-
uated nut 116 about this adjusting screw
115, the graduations indicating the degree
to which the table 110 has been tilted. A
suitable locking nut 117 and washer 118 are
provided on the screw 115 to hold the table
110 in adjusted position. An additional ad-
justment of the table mounting is permitted
1n addition to the angular adjustment above
described; this is to move the chuck 100
transversely toward or away from the spin-
dle 20.

The table mounting 110 is mounted in a
carriage 120 provided with a suitable groove
engaging a tongue 123 upstanding on the up-
per surface of the frame 10 in order to per-
mit forward and vearward gliding of the
chuck 100 and mounting 110 in relation to
the wheel 21 and the spindle 20. To hold the
carriage 120 in adjusted position relative to
the axis of the wheel spindle 21 a screw 121
is provided which may conveniently be pro-
vided, as shown in this figure, with a pair of
collars 122 near its head end. These collars
enclose between them a milled portion pro-
vided on the head 124 of the adjusting
screw 115 as above described. The thread-
ed end of screw 121 extends into the frame or
bed of the machine.

T'rom the above described construction it
will be seen that the carriage 120 may be
adjusted directly toward or away from the
wheel 21 within a limited distance. In the
usual position of the chuck or table 100 its
center is in alignment with the outer periph-
ery of the abrasive wheel, but the adjustment
above described is provided so that the cen-
ter of the table 100 may be varied te more
or less overlap the periphery of the wheel.
The tilting of the table 100 by adjustment
of the nut 116 permits the abrasive wheel 20
to grind a slightly dished or convexed ar-
ticle.

The table or mounting 110 is provided
with an annular flange 130 completely en-
cloging the work table 100 and at its rear
end extending high enough, as shown at 131,
to enclose the grinding wheel 20. Pivoted
in this flange 130 by means of bolts or serews
132 is a guard 133 of substantially annular
form which is shown in Fig. 3 in operative
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position by full lines and in its inoperative
position assumed when loading the machine
by dotted lines. I preferably provide a
spring-pressed catch or latch 135 which fits
under and holds the movable guard 133 in
its upper or operative position. It will be
seen ‘from this construction that by simply
pulling the knob 136 of the catch 1385 the
guard 133 may be dropped at its outer or
forward end by pivoting about the axis of
bolts 132, thus permitting ready access to the
chuclk 100 for the purpose of removing and
resettting the articles to be ground.

The device for controlling and adjusting
the ‘vertical position of the wheel 21 com-
prises, ‘as above mentioned, a pinion .17
mounted on a short shaft 18 suitably mount-
ed in the column 11 of the machine and
which is in mesh with the rack 16 provided
on the wheel slide 13. The shaft 18 extends
outwardly at one side of the frame and is
provided on its outer end with a worm gear
150 fastened thereto in any suitable way, as
by a key as shown. Rotatively mounted on
the end of shaft 18 and preferably enclosing

gear 150 is a lever 151, one arm 152 of which

is extended to form a handle and the arm
153 extending oppositely therefrom includ-

ing a yoke 154 permitting the lever 151 to

be definitely positioned relative to slide 13

“and Jocked 1n this fixed position by means of

a clamping bolt 155 mounted ou the body or
frame of the machine. Also mounted on this
arm 153 of lever 151 is a contact button 156
which bears against a suitably hardened
plate 157 adjacent the clamping holt 155 on
the column 11.

From this construction thus described it
will be geen that the lever 151 can be ge-
curely locked in one position relative to the
column 11. By rotating the worm wheel 150
and the pinion 17 the grinding wheel 21 may
be very slowly raised or lowered in relation
to the work table or chuck 100; also by loos-
ening the clamping bolt 155 the lever 151
may be rotated about its axis thus rotating
the gear 150 and pinion 17 so that the wheel
21is rapidly raised or lowered. .

In order to slowly and gradually rotate
the worm wheel 150 and pinion 17 in rela-

‘tion to the lever 151 the following mechanism

is-provided. Transversely mounted in the
leyer 151 near its axis is a short worm shaft
160 carrying a worm 161 preferably made
integral with shaft 160 and in mesh with the
At one end of this worm
shaft 160 is provided a snitable hand wheel
162 by means of which the shaft 160 and
the gear 161 may be rotated. This hand
wheel 162 provides a convenient and readily
accessible means for gradually moving the
wheel slide 13 and wheel 21 vertically in re-
lation to the worm while the lever 151 is
locked in position.

At the opposite end of the worm shaft
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160 is fastened a bevel gear 170 which is in
mesh with a bevel pinion 171 mounted on or
made integral with a short cross shaft 172 ar-
ranged at right angles to the worm shatt 160.
This cross shaft 172 carries at its outer end a
suitable pair of handles 173 which prefer-
ably are mounted on a plate 174. The ratio
between the gears 170 and 171 is about three
or four to one, so that by rotating the plate
174 a speed of rotation is given the gear 150
of about one fourth that of rotation of the
handle 162. This latter mechanism may be
conveniently used to adjust the spindle 20 to
compensate for wearing away of the wheel 21
and for fine feed adjustments.

On the plate 174 T preferably provide a
series of graduations as shown at 175. These
are so calibrated that rotation of the plate
174 between adjacent graduations indicates
a vertical movement of the wheel 21 of one
thousandth of an inch.

From the above description the operation
of the machine may be obvious but a short
description will be given. With the wheel
slide 13 elevated and the guard member 133
lowered to the position shown in dotted lines
in ‘Tig. 3 the chuck is ready to be loaded
with the articles to be groiind. As soon as
this loading operation is completed the wheel
siide 13'is lowered by means of the lever 151
which may be then locked in position by
means of locking bolt 155, As soon as the
movable guard 133 has been raised so that
it may engage the latch 185 and the water
supply turned on to flood the table 100 and
the "articles to be ground with water the
grinding may be begun. ’

The wheel 21 may be advanced to grind
the articles placed on chuck 100 by means
of hand wheel 162, the distance advanced by
the wheel 21 being indicated by the gradua-
tions 175 on plate 174. The machine may
also be used and ordinarily would be used
when a large number of identical articles are
to be ground by operation of lever 151 to feed
the wheel 21 against the articles to be ground,
Jn'this case the position of the lever 151 rel-
ative to the position of the slide 1% is ad-
justed or varied by means of the handle 173
this adjustment however would only have to
be varied as the abrasive wheel 21 became
more and more worn. In this case as soon
as the lever 151 is brought to a position in
which the button 156 is in contact with plate
157 the wheel is definitely positioned rela-
tive to the chucl 100, -

The contact button 156 and the contact
plate 157 have no tendency to wear or change
their positions so that this stop ‘arrange-
ment permits the slide 13 to be repeatediy
brought down toward the chuck 100 to the
same position within a very minute varia-
tion and this may be accomplished by raerely
rotating the pinion shaft 18 by the arm 152
on lever 151. As soon as the lever 151 has
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been rotated so that the contact butten 156
and contact plate 157 touch euch other con-
tinued pressure on the lever 151 can have
no effect on the position of the slide 12, Any

_pressure applied to the lever 151 serves

merely to shightly deflect the arin 153, the
effect of which on the work is not apprecia-
ble. ‘

It will thus be seen that a convenient,
rapid and accurate method of control for
the abrasive wheel has been provided which
permits rapid and precise grinding of du-
plicate articles or which is adaptable to a
wide range of sizes and types of articles to
be ground.

As soon as the articles have been ground
to the desired dimension the slide may be
raised by means of lever 151 and the {able
100 may be stopped by movement of clutch
83 operated by foot treadie 87. Simultane-
ously with the movement of clutch 83 the

brake shoe 89 is applied against the pe-
riphery of chuck 100, thus bringing the

chuek 100 promptly to rest. The guard 133
may then be lowered to its inoperative posi-
tion by movement of the latch 185, thus per-
mitting ready access to the table 100 by the
operation to remove the articles ground and
for placing other articles in position ready
for grinding. ‘

What I claim is:

1. A wheel adjusting and feeding means
for surface grinding machines comprising in
combination, o wheel slide, a lever for op-
erating said slide, and means to vary the
position of said lever relative to said slide.

2. A wheel adjusting and feeding means
for surface grinding machines comprising
in combination, o wheel slide, a lever for op-
erating said slide, means to definitely posi-
tion said lever relative to sald slide, and
means to vary the position of said lever
relative to said slide.

3. A wheel adjusting and feeding means
for surface grinding machines comprising
in combination, a wheel slide, a lever for op-
erating said slide, and means mounted on
said lever to vary the position of said lever
relative to said slide.

4. A wwheel adjusting and feeding means
for gurface grinding machines comprising
in combination, a “wheel slide, a lever for
operating said slide, and means enclosed by
said lever and adjacent its fulerum to vary
the position of said lever relative to said
shide.

5. A wheel adjusting and feeding means
tor surface grinding machines comprising
in combination, a2 wheel siide, a lever for
operating said slide, and & worm and worm
wheel to vary the position of srid lever rela-
tive to said slide. ’

6. A wheel adjusting and feeding means
for surface grinding machines comprising

in combination, a wheel ¢lide, a lever for
operating suid slide, means to vary the po-
sition ot said lever relative to said slide,
and an indicator on said last mentioned
ineans to indicate the position of said slide
velative to said lever,

7. A wheel adjusting and feeding means
for suriace grinding machines comprising
in combination, a wheel slide, - lever for op-
erating said slide, and a worm mounted on
said lever in engagement with a worm
wheel to vary the position of said lever rela-
tive to said slide.

8. A wheel adjusting and feeding means
for surface grinding machines comprising
in combination, & wheel slide, a lever for
operating said slide, and a worm mounted
on said lever and in engagement with a
worm wheel, said worm and worm wheel be-
g enclosed by said lever to vary the posi-
tion of said lever relative to said slide.

9. & wheel adjusting and feeding means
for surface grinding machines comprising
in combination, a wheel slide, a lever for
operating said slide, means to vary the po-
sition of said lever relative to the slide, and
an indicator on said lever, the axis about
which said indicator rotates being paralilel
to the axis about which said lever may ro-
tate.

10. A wheel adjusting and feeding means
for surface grinding machines comprising
m combination, & wheel slide. a lever ro-
tatable ubout a horizontal axis for operat-
ing said slide, means to vary the position
of said lever relative tc the slide, and an
indicator on said lever, the axis about which
said indicator may rotate being parallel to
the uxis about which said lever may rotate.

13, A svheel adjusting and feeding meuns
tfor surface grinders comprising in combina-
tion, a wheel slide, a lever for operating
said slide, & worm and worm wheel mounted
on said lever o vary the position of said
Iever relative to said slide, and an indicator
connected with said worm.

12. A wheel adjusting and feeding means
for surface grinders comprising in combina-
tion, a wheel slide, a lever for operating
said slide, a worm and worm wheel mounted
on said lever to vary the position of said
lever velative to said slide, and supplemental
means on said lever to rotate sald worm.

13. A wheel adjusting and feeding means
for surface grinders comprising in combina-
tien, 2 wheel slide, a lever for operating
said slide, » worm and worm wheel mounted
on said lever to vary the position of said
lever relative o said slide, and motion re-
ducing means on said lever to rotate said
WOrm.

140 A wheel adjusting and feeding means
for surface grinders comprising in combina-
tion, a wheel slide, a lever for operating
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- slide operating means to raise and lower

~operate said slide operating means to
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said slide, a worm and worm wheel mounted
on said lever to vary the position of said
lever relative to said slide, and a pair of
bevel . gears on said lever to rotate said
worm.

15. A wheel adjusting and feeding means
for surface grinders comprising in combina-
tion, a wheel slide, a lever for operating
said slide, & worm mounted on said lever in
engngement with a worm wheel to vary the
‘position of said lever relative to said slide,
motion reducing means on said lever to ro-
tate said worm, and an indicator mounted
on said motion reducing means,

16. A wheel adjusting and feeding means
for surface grinding machines comprising in
combination, a wheel slide, means for oper-
ating said slide, a lever rotatable about said
operating means, means to clamp said lever
to the frame of the machine, and means in
rengagement with said lever to operate said
said
slide.

17. A wheel adjusting and feeding means
for surface grinding machines comprising in
combination, a wheel slide, rack and pinion
means for operating said slide, a lever ro-
tatable about said operating means, means
to clamp said lever to the frame of the ma-
chine, and means in engagement with said
lever to operate said slide cperating means
to raise and lower said slide.

18. A wheel adjusting and feeding means
for surface grinding machines comprising in
combination, a -wheel slide, means for oper-
ating said slide, a lever rotatable about said
operating means, means to clamp said lever
to the frame of the machine, and means
comprising a worm and worm gear mounted
in cooperative velation with said lover to

¢ raise
and lower said slide.

19. A wheel adjusting and feeding means
for surface grinding machines comprising in
combination, a wheel slide, rack and pinion
‘means for operating said slide, a lever ro-
tatable about said operating means, means
to clamp said lever in a definite position
relative to the frame of the machine, and
means comprising a worm and worm gear
anounted in cooperative relation with said
lever to operate said slide operating means
to raise and lower said slide,

20. A wheel adjusting and feeding means
for surface grinding machines comprising in
‘combination, a wheel slide, means for opex-
ating said slide comprising o lever whereby
the slide may be rapidly elevated or lowered,
means to clamp said lever to the frame of the
said machine, and means on said lever to
slowly raise and lower the slide.

21. A'table mounting for surface grinding
machines comprising in combination, & hori-
zontally pivoted table mounting, a vertical
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shaft extending therethrough, driving means
therefor, o flexible coupling between said
shaft and driving means, and means to ad-
just said table mounting to variable oblique
positions.

22. A table mounting for surface grinding
machines comprising in combination, a hori-
zontally pivoted table mounting, a vertical
shalt extending therethrough, drviving means
therefor, a flexible coupling between said
shadt and driving means, means to adjust
uid table mounting to variable oblique posi-
tions, and means to adjust said table mount-
ing transversely, '

23. A table mounting for surface grinding
machines comprising in combination, a mov-
able carrviage, » table mounted thereon, a
chuck retatably mounted in said table, means
te tilb said table velatively to said curriage,
driving means for said table, and a flexible
cennection in said driving means to permit
tiiting of said table.

24. A table mounting for surface grinding
machines comprising in combination, » mov-
able carriage, a table mounted thereon, a
chuck rotatably mounted in said table, means
to tilt said table relatively to said carriage
n 2 horizontal axis, driving means for said
able, and a flexible connection in said driv-
ng means to permit tilting of said table.

25. A table mounting for surface grinding
machines comprising in combination, a mov-
able carriage, a table mounted thereon, a
chuck rotatably mounted in said table, menns
to tilt said table relatively to said carviage,
change speed driving means for said table,
and o flexible connection in said driving
means fo permit tilting of said tahle.

26. A table mounting for surface grinding
machines comprising in combination, a slid-
ably mounted carriage, a table mounted
thereon, a chuck rotatably mounted in said
table, means to tilt said table upon said caxr-
riage about o horizontal axis, driving means
for said table, and a flexible connection in
said driving means to permit tilting of said
table,

27. A surface grinding machine compris-
ing in combination, a wheel supporting col-
umn, an abrasive wheel adjustably mounted
thereon, a carriage movable toward and
away from said column, a table on said car-
riage, and means permitting oblique adjust-
ment of said table,

28. A surface grinding machine compris-
ing in combihat

t
i

tion, a wheel supporting col-
umn, an abrasive wheel adjustably mounted
thereon, o carriage movable toward and
away from said column, a table mounting on
said carriage, said mounting being angularly

adjustable, and a work holding table carried

by said mounting.
29. A surface grinding machine compris-
ing in combination, a wheel supporting col-
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umn, an abrasive wheel adjustably mounted
thereon, a carriage movable toward and
away from said column, a table mounting on
said carriage, said mounting being angularly
adjustable about a horizontal axis, and a
work holding table carried by said mount-
ing.

30. A surface grinding machine compris-
ing in combination, a wheel supporting col-
umn, an abrasive wheel mounted thereon, a
carriage movable toward and away from
said column, a table mounting on said car-
riage, said mounting being angularly adjust-
able, and a rotatable work holding table car-
ried by said mounting.

31. A surface grinding machine compris-
ing In combination, an abrasive wheel, a
work table, means for operating said table,
a gunard enclosing said wheel and table, and
means permitting vertical movement of a
part of said guard into and out of operative
position.

32. A surface grinding machine compris-
ing in combination, a vertically mounted
abrasive wheel, a work table, means for ro-
tating said table, a guard surrounding said
wheel and table, and means permitting
vertical oscillation of a part of said guard
into and out of operative position.

33. A surface grinding machine compris-
ing in combination, a vertically mounted
grinding wheel, a work table, means for ro-
tating said table, a guard surrounding said
wheel and table, means permitting a part
of said guard to be tilted about a horizontal
pivot means from operative position into a
position for loading said table, and a spring-
pressed latch for normally holding said
guard member in operative position.

34. A surface grinding machine compris-
ing in combination, a vertically mounted
abrasive wheel, a work table, means for sup-
porting said table, and an extension to said
last mentioned means forming a portion of
a guard surrounding said table, said ex-
tension having connected thereto a member
forming a movable guard surrounding said
table.

35. A surface grinding machine compris-
ing in combination, a vertically mounted
abrasive wheel, a work table, means for sup-
porting said table, and an extension to said
Jast mentioned means forming a portion of
a guard surrounding said table, said .ex-
tension having horizontally pivoted thereto
a member forming a movable guard sur-
rounding said table.

36. A surface grinding machine compris-
ing in combination, a vertically mounted
abrasive wheel, a worlk table, means for sup-
porting said table, an extension to said last
mentioned means forming a portion of a
guard surrounding said table, said extension
having connected thereto a member forming

9

a movable guard surrounding said table, and
means to detachably hold said movable
guard in operative position.

37. A surface grinding machine compris-
ing in combination, an abrasive wheel, a
work table, means for operating said table,
a guard enclosing said wheel and table, and
means normally holding a movable portion
of said guard in operative position, move-
ment of said holding means permitting said
movable portion to drop to inoperative po-
sition. :

38. A surface grinding machine compris-
ing in combination, an abrasive wheel, a
work table, means for coperating said table,
o guard enclosing said wheel and table, and
means normally holding a movable portion
of said guard in operative position, move-
ment of said holding means permitting said
movable portion to tilt about a horizontal
axis to inoperative position.

39. A surface grinding machine compris-
ing in combination, an abrasive wheel, a
work table, means for operating said table,
a fixed guard enclosing said wheel, a mov-
able guard member attached thereto, and
means normally holding said movable guard
member in operative position, movement of
said holding means permitting said movable
guard member to drop to inoperative po-
sition.

40. In a surface grinding machine, a rota-
table work table, driving means therefor,
and means permitting rotation of said work
table in one direction independently of its
driving connections,

41. In a surface grinding machine, a ro-
tatable work table, change speed driving
means therefor, and means permitting ro-
tation of said work table in one direction
independently of said change speed driving
means.

492. In a surface grinding machine, a ro-
tatable work table, gear driving means there-
for, and means comprising a clutch permit-
ting rotation of said table in one direction
independently of its driving connections.

43. In a surface grinding machine, a ro-
tatable work table, gear driving means
therefor, and means comprising a clutch
contained within one of said driving gears
permitting rotation of said table in one
direction independently of said driving
means.

44, In a surface grinding machine, a rota-
table work table, change gear driving means
therefor, including a pair of bevel gears, and
means comprising a clutch contained within
one of said bevel gears permitting rotation

of the table in one direction independently

of said driving means.

45. A surface grinding machine compris-
ing in combination, a work holding table,
means for rotating said table, a clutch in
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said driving means, a brake adapted to en- gage said table, means to move said brake 10
gage sald table, and means to move said  into operative position simultaneously with
brake into operative position simultaneously movement of said- clutch out of operative
with movement of said cluteh out of opera- position, and means to hold said clutch out
tive position. of operative position.

46. A surface grinding machine compris-  In testimony whereof, I hereunto affix 18
ing in combination, a work holding table, my signature.
means for rotating said table, a cluteh in
said driving means, a brake adapted to en- CARROLL KNOWLES.



