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UNITED STATES PATENT OFFICE.

THOMAS L. STUR TEVANT, - OF QUINCY, AND THOMAS J. STURTEVANT, OF
FRAMINGIIAM MASSAOIIUSETTS

GRINDING-MILL.

SPECIFIC:A.-TiON forming part of Letters Patent No. 630,574, dated August 8, 18909.
- Application filed July 22, 18_98. Serial No, 686,614, (No model.)

To all whom it may cencewn |
Be it known that we, THOMAS L. STURTE-
VANT, residing at Quincy,in the county of Nor-

folk, and THOMAS J. STURTEVANT, residing at

Fremingham, in the county of Middlesex,
State of Massachusetts, citizens of the United

States, have invented certain new and useful”
Improvementsin Grinding-Mills, of which the

following is a speelﬁeatlon reference bemﬂ'

had therem to the accompanying drawings.
Ourinvention relates to that class of grmd-

ing-mills in which a horizontally-arranged

ing-disk-or bed-stone,our invention compris-
ing certain improvements on the grinding-
mill shown by our Patent No. 572,336, dated
December 1, 1896. These 1mpr0vements e~

late more pdrt,lculerly to means for sustain-

20 ing and adjusting the stationary grinding-
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.stone on the lower casing 4.

disk or bed-stone and to an adjustable step-
bearing for the vertical shaft or spindle. .
In the accompanying drawings, Figure 1 is

a vertical section of a grinding-mill embody- -

ing ourimprovements. Kig. 21is a detail sec-
tional view to show the button and ball step-
bearings. FKig. 3 1s a plan view of a portion

of the parts composing the adjustable step-

bearing for the vertical shaft or spindle. Fig.

418 a plan view of the bed-stone-case clamp-
ing-ring. Figs. 5 and 6illustrate slight modi-:
_ﬁeetlons of cushioned ball-bearings. ,

The frame of the machine comprises a bed-
plate 2, on which rest pillars 8, supporting
the lower part 4 of the-easing-for the grind-
Resting on the support or casing
4 is a split clamping-ring 5, provided adja-

in g-stones.

cent to its split portion with. hollow lugs 6,

through which extends a bolt 7, one end ofj

Whleh is threaded for the reeepmon of a nut 8.
This ela,mpmg-rmﬂ encircles the upper sup-
port or casing 9, to which the stationary grind-
ing-disk or bed-stone 10 is secured in any
suitable manner—such, for example, as is
shown in our Patent No. 572,386, hereinbe-
fore referred to. By ploperly screwing up
the nut 8 the clempmg-rmcr 518 ca,used to
tichtly clasp the said upper or bed-stone cas-
ing 9, and thereby support said casing and

its attached stationary grinding-disk or bed-

The clamping- |

T

‘bed-stone 10.

| ring 5 is provided with ears 11, having holes

12, through which extend bolts 13, suitably
13111 eaded into portions of the 1ower casing 4.
Between the heads of the bolts 13 and the
clamping-ring 5 or between washers 14, in-
terposed between said heads and ring, are

placed springs 15, herein shown as rubber

blocks, although 1t will be understood that

| spiral springs mlght be employed instead of
| theserubber blocks orsprings.

permit the upper casing and its attached bed-

| stone to yield upwardly when required, as
running-stone carried by a vertical shaft or |

spindle coOperates with a stationary grind-

when nails or other hard substances acciden-
tally get into the mill. It will be seen that
the holes 12 are of greater diameter than the
bolts 13, in order to permlt the clamping-ring

10 move horizontally when it is tightened or

loosened to clamp or release the bed-stone
casing 9. This construction also allows free
vertical movement of the clamping-ring 5 and
the bed-stone casing 9 under the stress of

| grinding against the pressure of the springs

or cushions 15.

- The rotating vertical shaft or Spmdle 16,
with which the running-stone 17 is emtably

55

6o

Thesesprings -

75

connected, (preferably as shown in our said

Patent No. 572 ,336,) 18 stepped in an oil-pot
18, which is Vertleally adjustable in a sleeve

| 19, provided with a flange 20, secured to the
bed-plate 2 by means of bolts 21, sald sleeve
having a rigid arm 22, to which hftmtr-bers 23
.| are pwoted Said liftin o-bars 23 form a part
of an adjustable lever 94 provided at its
outer end with a pivoted socket- -piece 25, into

which is tapped the threaded lower end of a

;ehaft 26, swiveled at its upper end to the cas-

ing 4 and provided with a hand-wheel 27, by

means of which it may be turned. The 0il-
pot 18 is provided with trunnions 28, which
| rest in suitable sockets on the liftin D'-ba,rs 23.
It will thus be readily undersbood that by

turning the hand-wheel 27 the oil-pot 18, and
consequently the vertical shaft or epmdle 16,

with its attached running-stone 17, can be

adjusted vertically to raise or. lower the said

stone, and thus bring it into proper position

relative to the stauonarv grinding - disk or
Also the said stationary disk

or bed-stone 10 can be adjusted so as to bring
it into proper horizontal position relative to
the running-stone simply by loosening the
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nut 8 of the clﬁmping-bolt 7, thus loosening |

the clamping-ring 5 and permitting the said
stationary disk or bed-stone to settle down by
gravity onto the running-stone 17, and there-
by adjust itself plopelly on the face of the

sald running-stone, and when this adjust-

ment is effected said bed-stone will be prop-

erly secured 1n working position simply by
tightening the said clamping-ring 5 around
the upper casing 4 by screwing up the said
nut 8.

To the hub of the runner-stone is firmly se-
cured the damsel 28" by means of a bolt 29,
screw-threaded into the top of the runner-
stone hub, the upper end of the damsel 2%
being notched so as to shake the feed-trough
30, pivoted at 31 below the hopper 32. It will
be seen that by thus firmly securing the dam-
sel to the runner-hub the usual upper bear-
ing for the damsel may be dispensed with.

In order that the vertical shaft or spindle
16, carrying the heavy running-stone, may be
run rapidly and easily, it is desirable that the
sald shaft should be provided with a ball or

roller step-bearing; but in the class of mills
to which our invention relates considerable

difficulty has been experienced in providing
the vertical shafts with ball or roller step-

bearingsfor the reason that the ballsor rollers

are liable to be erushed by the great weight
which they support and the shocks which

they sustain, and when a ball or roller be-

comes broken the bearingisliable tobe ruined.
In order to guard against this trouble inci-
dental to breaking of the balls, it is desirable
that large balls should be employed, and it-is
also desirable that a considerable number of
these balls should be used, so that the weight
which they susfain may be distributed over
aconsiderable numberof balls. Itisfurther-
more desirable to provide an alternative anti-
friction-bearing on which the shaft may run

should one or more of the balls of the ball-
bearing be crushed, thus obviating the lia-

To this end

bility of injury to the bearing.
we have provided an impr oved step-bearing

which will now be described.

The chamber of the oil-pot 18 is made con-
siderably larger in diameter than the lower

end of the vertical shaft or spindle 16, and a

bushing 83, preferably of brass,is interposed

between the lower end of the said shaft and
The said bush-

the inner wall of said oil-pot.
Ing 93 serves to center thre vertical shaft or

and which chamber is, as Just above stated,
made considerably larger in diameter than
the lower end of said sha,ft
or spindle is preferably provided with a steel
plug 34, having a convex lower face resting
on the convex upper face of a button 35, the
lower face of said button being also convex.
The button 35 rests on acuculm plate or
washer 36 about equal in diameter to the

sald bushing 35 and which washer in turn

rests upon a series of balls 37, practically
filling the area of the ball- chamber and pref-

The said shaft

erably held in a cage 41, and between said
balls and the bottom of the oil-pot is prefer-
ably placed a second plate or washer 38.
Owing to the fact that the chamber of the
oil-pot 1s considerably larger in diameter
than the shaft or spindle 16 a considerable
numberof large balls may be received in the
space provided for them beneath the disk or
washer 86, and the weight of the shaft or
spindle and its attached running-stone will
thus be distributed over a considerable num-
ber of large balls. Ordinarily the friction
between the plug 33 and button 35 will be
oreater than the friction between the diskor
plate 36 and the balls 37, so that said plug,
button, and plate or washer will all turn, the
sald plate or washer running on the said
balls. If, however, one of the balls should
accldentally become broken, the friction on
the ball-bearing will be increased, and in
such case the plug 33 will turn on the button
35 or the said button 35 will turn on the
plate or washer 306, the said button or plug
and button thus serving as an alternative
bearing, which will run under such circum-
stances, and thereby prevent the ball-bearing
from becoming ruined by the broken ball or
balls before the damage has been discovered
and remedied. The double bearing which
we provide being assembled, as shown be-
neath the spmdle or shaft and with the button
and ball bearings in proximity to each other,
it will be apparent that upon the breakin_g
of a ball or other serious damage to the lower
or ball bearing said ball-bearing will cease to
operate and the work will be transferred to
the button-bearing aboveit, this result occur-
ring as soorr as the ball-bearing runs less
easily or with more frietion than the button-
bearing, as will be obvious.

By virtue of our improved step-bearing
we have been enabled to increase the speed
of our improved grinding-mill from twenty-
five to forty per cent. over the speed possible
with similar mills heretofore constructed.

| By reason of the fact that the ball step-bear-

ing is carried by a part—to wit, the oil-pot
18 which is hung byits trunmons in the lift-
nfr-bals 23, forming a part of the lever 24—
we are enabled, in & sense, by this construc-

tion to cushion the balls, and thereby lessen

the danger of breakage thereof owing to
great shocks, as when nails or pieces of iron

| get in between the stones of our rapidly-
Spmule 16 in the chamber of the oil-pot 13,

running mill. In other words, the lever

| which sustains the oil-pot carrying the-ball-

bearing is slightly elastic, so that the balls
are somewhat cushioned from the effects of
shocks liable to occur when the machine is
running at high speed. Thus the manner in

which the step-bearing is hung does not per-
mit the balls to receive such a blow from
shocks, which are liable to occur, as would
be the case if the step ball-bearing were sus-
tained by a solid part, as the frame of the
machine.

Instead of cushioning the ball-bearing for
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the shaft or spindle 16 in the manner de-

seribed or supplementary thereto said bear-

ing may be cushioned by a leather washer 39
placed below the lower washer 338, as shown

in Fig. 5, or by a spring 40 below the metal

plate or washer 38, as shown in FKig. 6, or in

any other suitable manner.

Having thus described our invention, we
claim and desire to secure by Letters Pat-
ent—

1. In a grmdmn'-mﬂl the combination with
a runner-stone and its shaft or spindle, of a
bed-stone codperating with said runner-stone,
a support to which the said bed-stone 1s at-
tached and by which said stone is sustained,
a clamping-ring encircling said support and
within which said support and bed-stone are

adjustable, and a supporton which said ring

rests to sustain said bed-stone and casing in
their adjusted positions.

2. In a grinding-mill, the combination with

~a runner-stone and its shaft or spindle, of a
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bed-stone cotperating with said runner-stone,
a support to which the said bed-stone is at-

tached and by which said stone is sustained, -

a split clamping-ring encircling said support
and within which said support and bed-stone
are adjustable, and a support on which said
ring rests to sustain said bed-stone and cas-
ing in their adjusted positions.

3. In a grinding-mill, the combination with

a runner-stone and its shaft or spindle, of a
bed-stone codperating with said runner-stone,
a support to which the said bed-stone is at-
tached and by which said stone is sustained,

a clamping-ring encireling said sapport and

within which sald casing and bed-stone are
vertically ad justable, and a support on which
said ring rests to sustain said bed-stone and

casing in their adjusted positions, bolts for

attachlnﬂ' said clamping-ring to said support,
and springs interposed between said clamp--
ing-ring and the heads of said bolts.

4. Ina grmdmﬂ-mﬂl the combination with
a runner-stone and its shaft or spindle, of the
casing 4, a clamping-ring 5resting on said cas-
ing and provided with ears 11 havmﬂ' holes
12, bolts 13 passing through said holes, the

casing 9 encireled and supported by said |

T

3

cla,mpm o-ring and vertically adjustable there-
in, and the bed-stone 10 aftached to said cas-
ing 9.

5. Ina orinding-mill, the combination with
a vertical shaft or spindle, of a runner-stone
carried thereby, a bed-stone codperating with
said runner-stone, an oil-pot in which said
shaft or spindle is stepped and which sus-
tains the weight of said shaft or spindle and
of said runner-stone, a cushioned thrust or

step ball-bearing for said shaftin said oil-pot

and comprising a ball-chamber the area of
which is practically filled with balls and which
chamber is of greater diameter than said
shaft, a bushing i1111nﬂ' the area of said oil-pot

| outside of said shafb and means for adjusting

sald oil-pot Vertlca,lly to vary the working po-
sition of said shaft or spindle and the runner-
stone carried thereby.

6. In a grinding-mill, the combination with

| a vertical shaft or spin dle, a runner-stone car-

ried therebyand a bed-stone codperating with
said runner-stone, of an oil-pot, a lower ball-
bearing for said shaft in said oil-pot, and
which ball-bearing comprises a mass of balls

practically covering a surface of larger diam-

eter than the said shaft, so that the weight
of said shaft and runner-stone 18 distributed
over a large number of balls, and cushioning
means for said ball-bearing in said oil-pot.

7. In a grinding-mill, the combination with
a vertical shaftorspindle, arunner-stone car-
ried thereby,and a bed-stone coéperating with
said runner-stone, of an oil-pot into which the

lower end of said shaft extends, and a double
bearing insaid oil-pot beneath said shatt, said

double bearing comprising a ball- bearmﬂ' and
a button- bea,rm the latter having two con-
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vex faces, and said ball- bearing comprising

a mass of balls covering a surface of greater
diameter than said shaft or spindle.

In testimony whereof we alfix our signa-
tures in the presence of two witnesses.

THOMAS L. STURTEVANT.
"THOMAS J. STURTEVANT.

W"lbnesses
| 0. B. MOWRY,
LLOYD MAKEPEACE.
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