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UNITED STATES

PaTenT OFFICE.

HENRY CUTLER, OF NORTH WILBRAHAM, MASSACHUSETTS,

GRINDING-MILL.

—

SPECIFPICATION ioirming part of Letters Patent No. 328,656, dated Octcber 20, 1885.

Application filed December 13, 1884. Serial No. 150,275, (No model.)

To all whom it may concern:

Be it known that I, HuNRY CUTLER, of

North Wilbraham, in the county of Hampden
and State of Massachusetts, have invented
certaln new and usefal Improvementsin Grind.-
ing - Mills, of which the following is a full,
clear, and exact description.

My improvements relate to portable mills of
the vertical-disk type, and have for their ob-

jects to provide for the accurate setting and

adjustiment of the stones to compensate for

tneir wear and to allow of the stationary stone
beiny dressed without removal from the case.

Reference is to be had to the accompanying
drawings, forming part of this specification, in
which similar letters of reference ind

-responding parts in all the ficures.

Figure 1 isa side elevation of the mill com-

plete. Fig. 21is a plan view with the case and
stones 1n section on a central horizontal line.

Fig. 3 is a vertical longitudinal section of the
mill.
Fig. 1. Tig. 5 is a view of the back of the
runner - stone, showing. its adjustable box.
Fig. 6 is asectional view, on an enlarged scale,
of the section B’ of the casing, the fixedstone,
the attaching-plate therefor, the studs on the
same projecting throngh the rear plate, the
retaining-nuts, and the tubular washers, Fig.
7 1s a perspective view, on an enlarged scale,
of the underside of the turn-table frame, and
Fig. 8 is a perspective view of the upper side
thereof. TFig. 9 is a view showing, among
other parts,the feed-operating mechanism, the
shoe being in section.

A 18 the supporting-frame of the mill; B,

)
the case; C, the stationary stone; D, the run-

ning stone; K, theshaft; F, the driving-pulley:
(z, the feed-hopper, and H the feed-shoe.

The case B inclosing the stones is formed of
a cast-1ron portion, B', having lateral arms a,
the space between arms @ being filled out with
sheet-metal sections b. The sections or arms
@ serve io support a cross-plate, ¢, to which
the inner journal-box d is attached, as here-
Inafter specified, and on the arms ¢ are formed
the trunnions ee that are sustained in theside
boxes, f,whereby the case Bis allowed to swing
in & vertical plane. In the outer end of the
case are holes for ¢ylindrical studs g,that pro-
ject from the plate A,that is fixed to the back
of the stationary stone.

icate cor-

Fig. 4 is a cross-section on line z 2 of

On these cylindrical | it.
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studs tubular washers i* are placed, and nuts
¢ are screwed onto the ends of thestudsto hold
the plate A and the washers firmly in place.
When the fixed stone C is new, the washers i*
are all placed on the studs outside of the baclk
plate of the casing, and as the stone begins to
wear away the washers are transferred,one at
a time,from the outside vo the inner side of the
casing, which causes the face of fixed stone to
lie in the proper plane. (See Fig. 6.) The
washers i'are of equal length, and each rep-
resents the distance which the stone is to be
set forward at one time. By these means the
stones are made interchangeable without re-
gard to thickness.

The disk %, covering the back of stone C, is
formed with a horizontal flange or shelf, £,
that projects through an opening in the back
of case B, and to this shelf is attached the end
Journal-box, I, of the shalt. :

As beforestated, the inner journal box, d, is
supported on the plate ¢,secared to the arms a
of the case; and the outer journal-box, [, is
supported on a shelf, &, formed on the section
B’ of the ease. Said boxes support the shaft
Iiand the runner-stone. The case B with

these parts can be turned on its trunnions e to

bring the stones into a horizontal position for
the purpose of dressing the fixed stone C with-
out the necessity of removing it from the part
B’ of the casing. DBefore the stone C can be

dressed, sheet-iron sections b, the shaft I3, and
the runner-stone D must of course Dbe Ie-

moved. S |

The running-stone D is attached to the shaft
and secured thereon by means of the disk M,
that has formed upon its center a half-box, #,
projecting into the eye of the stone,-and is
also fitted with a plate, o, carrying the haif-
box #’. The plate o is attached to disk m
by bolts and nuts p, and, as shown in Fig, 2
there is a wedge or headed key-bolt, ¢, pass-
ing through box #' into a wedge - shapéd
space between box #" and a flange on disk m,
80 that when the bolt ¢is drawn endwise by
means of its nut the box #’ is pressed closely
agalnst the shaft. The two boxes are clam ped
to the shaft by the bolts and nuts », which are
to beloosened when the stoneis to be shifted—
that is, when the shaft B and the stone are to
be removed to get at the stone C for dressing

y -
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The two side boxéé’, f,supporting the case B
by its trunnions, are carried on an iron turn-
table frame,constructed as follows: Theboxes

are formed on plates s, resting on the top of
frame A,and on the under sides of theseplafes

are circular tongues s*, entering groovesin the
top of the frame or in plates on the top of the

frame. The platessateach end are connected
by semicircular bars {,that extend below case.

B far enough to allow the latter to swing on
its trunnions. The plates sand bars ¢ formin
plan view a rectangular frame. 7The two
carved bars ¢ are connected by a plate, u, at
the bottom, which plate is centered by a sock-
et, u°, on its under side, into which projects a
loss, ', on a cross- plate, ¥°, snpported on
cross-timbers A’ of the frame A. This con-
struction allows the whole frame with the
‘boxes f to swing right and left, the plates s
moving in the circular grooves on f{rame
A’. The pin «* pivotally connects the swiv-
eled frame to the cross-plate u” o |
As shown.in Figs. 2 and 4, there are guy-
bolts ¢ hooked to horns on cross-plate ¢, and

these bolts pass through frame A and have

‘nats on their ends, whereby the turn-table
frame is held in any position as desired.  For
adjusting and leveling the shaft, and forregu-
lating the distance between the stones, the
construction and arrangement are as follows:

The cross-plate ¢,connecting the two arms g of

case B, is formed with a shelf or flange, &, that

328,656

and rods i/, presses the shaft endwise and

maintains the running stone at the proper dis-
tance from the stationary stone, according to 70
the fineness of grinding desired, and by rais-
ing or lowering the screw ¢ the downward or.
upward movement of lever m'is regulated;
but the serew allows the lever to rise in case
an obstruction passes between the stones.
There are turn-buckles in the rods 2’ and ¢
for shortening up the connections as the stones
wear. | | |
At the end of the shaft next the driving-
pulley the frame A is provided with an arch,

75

80

p’, formed with a box, 7/, having fixedly se-

cured thereto a tube or sleeve, §. In this
sleeve is a sliding step, 7, whose pivot 1s

against the lever ¢, and its inner end receives

the pivot-box #/, which is on the end of the
shaft. Thebox« issmallerthanthesleeve, and

it is retained centrally by a spring contained

in @ recess in the box, and resting on the bot-
tom of the sleeve, or a loose stud may be
placed in the recess between the lower end of gc
the spring and the sleeve, so that the box can
accommodate itself to the position of the piv-
ot without friction on the sides of the sleeve.
The stud being separate from the sleeve does
not of course interfere with the longitudinal g3
adjustment of the shaft E and its box. The
sleeve s forms an oil-box that protects the

-bearings from dust, and the construction shown

allows removal of the box % without disturb-

‘supports a swiveling plate, ¢/, that rests on a | ing other parts of the mill. 100
stud and is fastened by a pivot-bolt,d’. Inplate | The oil-box sleeve s’ also serves as a bear- -
o are slots that receive the bolts ¢, that pass | ing for the collar a* of the belt-shifting device.
through wings. formed on journal-box d, so as | There are segmental flanges on the collar, be-
{o.fasten the box to the swivel-plate. Set- | tween which are fitted three coue-pulleys, w',
screws.f’ are also provided to hold the box in | that have their larger ends close up to the 105
place. - | | - | driving-pulley. The cone-pulleys are within
When theshaft is in the horizontal position, about one-half of the circle described by the
a. washer under the center bolt of the swivel- | drive-pulley F. - | | |
plate ¢" enters the upper end of a hollow col- In practice I provide any ordinary shifter |
) umn, ¢*, that rises from the bed-frame, so as | for throwing the belt off of the driving-pul- 1170
._to.support the shaft. The lower end of the ley . When thrown from the drive-pulley,
45 column. stands on an iron bracket, d’, that is | the. belt will fall upon the sleeve a’, which-
y supported by two set-serews, so that the shaft | will cause said belt to become slack and mo-
can be raised or lowered. 1t can be moved tionless. The belt in this position does not
- sidewise by adjustment of theguy-rodsa’, that | touch the conical rollers &', which, in the nor- r1j5
~ connect to the plate ¢. A bolt, f7 with a T- | mal position of the sleeve «’, are below the
so head passes through a slot in the shelf & of | shafi K, as shown in the drawings. If the

plate.c b, and extends down under the mill-

frame, where it connects with a lever, g, thab
is worked by a serew, A%, to draw the shaft
and parts down firmly upon the column.

belt is to be shifted from the sleeve a* to- its

‘position on the drive-pulley, the lever d* 1s

forced: down, and this throws the pulleys w'

‘outward toward: that side of the pulleyaround

120

H s At the ends of the main frame there are le-
~_1ves. g, their ends at one side ot the mill. be-
“ing eonnected by rods 2’ to posts on the trun:
rion-box, while their opposite ends. are con-
nected by rods ¢ to a. rack, k', which is within

- 6c ahcusing, P, near the feed end of the machine.
 "The levers ¢’ carry step-boxes for the. pivot
‘ends of the shaft. The rack %’ engages a pin-
ion, , on the end of a weightedlever, m’, the
outer end of which is supported. by the: hook

65 end of a. vertical adjusting-serew, ¢, that is
fitted. in a. post, o’. By this arrangement the

‘which the belt passes. The curves described
by the conical pulleys and the drive-pulleys
are now on the same are. This- movement of
course tightens the belt justas it would be 1f 125
in place on the drive-pulley, and the bases.of
the conical-shaped pulleys being next to the
pulley: the belt will ride np said pulleys and
start the drive-pulley F and be drawn. to: its
proper place thereon. To enable the belt 130
to. more readily pass.from the conical pulieys
‘to-the drive-pulley, the adjacent edge of the
Jatter is beveled, as clearly shown:in the draw-

| ings. |

' weighted lever, acting through the rack £’
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The feed-shoe H is suspended loosely and | both as regards the relation of the stones to

centrally from the hopper G by means of hang-
ers H', so that it will be free to rock. The
under side of the shoe has a downward-ex-

5 tending arm, ¢*, that projects into the path of

- the beater ¢ on the shaft I, so that a vibratory
movement will be given the shoe by said
beater. A lever, I, is pivoted at its center to
the rearendof the casing B/,and oneend of the

ro said lever extends across the adjacent edge of
the shoe through a loop, H? and the other end
extends across the upper face of the lever m’.

If the lever m' is raised to throw the stones
apart, 1t will raise that end of the lever * rest-

5 1ng thereon, which will of course depress the
opposite end, and this in turn will depress the
side of the shoeon which it rests, and thereby
cause the depending-arm ¢* to be thrown out

of the path of the beater to stop the vibratory

20 movement and the feed. |

When the stonesare to beadjusted, the case,

with the stones inclosed, is turned up to bring
the stones ona horizontal line. While in this
position the runner-stone, with the shaft

25 through its center, is placed on the stationary
stone with the two facesarranged so thatthey

- stand1n justsuch relationto each other as they
should when the mill is in operation. One
end of the shaft is already fixed in the outer
30 box, and it is only necessary to secure the
other end to retain the stones in proper ad-
Justment. This is done by sliding the box d
down on the shaft until its wings strike the
swivel plate, which assumes a position corre-

5 Sponding to the line of the shaft. The pivot-
bolt is then drawn tightly, the box bolted to
the plate, and the set-screws run up. Thus
both ends of the shaft are secured to the case,
the stone faces are parallel, and all parts are
4> carried by the case. The case can then be
turned to bring the stones vertical, and secure
them 1n place by the guy-bolts. As the posi-
tlon of the mill-shaft is frequently changed to
accommodate the faces of the stones, it is nee-

45 essary to change the position of the case,

™

s0.that the mill-shaft can be kept in line

with the power-shaft. The guy-bolts mov-
ing the tuarn-table frame and the set-serews
for raising the supporting-column permit
so such adjustment without disturbing the ad-
justment of the stones. |
1t 18 well known that mills do the best worlk
when the faces of the stones remain perfectly
parallel and the wear is even; but in vertical
55 mills this even wear of the stones cannot be
mailntained on account of the uneven wear of
the boxes and giving way of the frame under
the strain of the driving-belt, which causes
the stationary stone to wear most at one side
60 of the center, and the edges of the running
stone to wear faster than the middle portion,
so that before long the mill becomes unfit for
doing good work, and must be overhaunled at
great expense of time and labor.
65 By the improved construction described
hereinbefore, the stones being first set aceu-
rately, the adjustment is readily maintained,

each other and of the shaft and the running

stone, by resetting the boxes before the wear
has caused a change in the angle of the stone-
faces, and thus the uneven wear is reduced to
a minimum. I may also use larger stones
than 1s usually practicable in this class of
mills.

Having thus deseribed my invention, I ¢laim
asnew and desireto secure by Letters Patent—

1. The combination, with the main frame
A, the casing B, comprising the cast-metal
section B, provided with trunnions e and lat-
eral arms @, and sheet-inetal sections b, and
the fixed and running stones within said cas-
ing, of the swiveled frame comprising the
plates s, the journal-boxes f thereon, the
curved bars {, connecting the ends of said
plates, and the bar or plate «, connecting the
plates ¢ at the center of their curves, and bear-
ing on the casing B, substantially as set forth.

2. T'he casing B, comprising the cast-metal
section B3, having lateral arms « and sheet-
metal portions b, secured to said arms, sub-
stantially as set forth.

3. The casing BB, comprising the cast-metal
section B', having lateral arms ¢, and trun-
nions ¢ integral therewith, the sheet-nmetal
sections b, and the cross-plate ¢, the swiveled
plate ¢, and box d, in combination with the
stones D C, and the disk A, secured to the stone

O and provided with the shelf & and box {,

substantially as set forth.

4. In a grinding-mill, the disk m, adjusta-
ble plate o, bhalf-boxes n n/, and key-bolt g,
combined with the running-stone and shalf,
substantially as and for the purpose set forth.
5. T'he combination, with the frame A, hav-
Ing semicircular grooves in the upper sur-
faces of its side bars, of a swiveled frame pro-
vided with side plates, s, semicireular tongues
s* on the under side thereof entering said
grooves, boxes f on said plates, and the casing
B,having trunnionse, journaled in said boxes,
substantially as set forth..

6. The combination, with the main frame,
the horizontal swiveled U-shaped frame there-
In, and the casing B, journaled to swing verti-
cally 1n said swiveled frame, of the shaft I,
bearings therefor connected with the casing
B, the runner-stone on said. shaft, the fixed
stone secured to the back plate of the casing,
and mechanism connected with the main frame
and the swiveled frame, for adjusting the said
swiveled frame inany desired position, where-
by a horizontal and vertical adjustment is
atforded the casing, substantially as set forth.

7. Inagrinding-mill, the casing, a fixed and
a runner stone, shaft, boxes, and trunnions, in
combivation with a swiveled frame having
boxes for the trunnions and rods for horizon-
tally adjusting the position of the casing, sub-

stantially as set forth.

3. The combination of the casing having
trunnions, fixed and runner stones, inner and
outer shaft-boxes, a swiveled frame in which
the casing is journaled, and a vertically-ad-
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justable post below the inner box, and means

- for clamping the casing on the sald post, sub-

stantially as set forth.

9. The combination of the casing, the run-
ner and fixed stones therein, the boxes d [,

‘the swiveled plate ¢/, cross- plate C, promded

10

) o

20

23

~arch p’, box 7/,

30
35
. 40
45

50

with the flange &', the swiveled frame in Wthh
said casing 1S Journaled the tubular post ¢,
the pivot- “bolt d’, the vertically - chJustable

bracket d?, T-headed bolt 2, lever ¢°, and

screw A’ subst&ntlally as set forth.

10. The combination of the casing, the fixed
and runner stones therein, the runner-stone
shaft, the shelf %, a box, [, the cross.- plate C,

-ﬂange b, Swwelmg plate ¢, box d, bolts ey
and the set-serews f for holdmg the box in

place, substantially as set forth.
11. The combination, in a grinding - mlll
with the stones, the 1uunel shaft, and the

frame, of the arch p’, having a box, ¥/, Sleeve

s _ﬁxed within said box, removable box on
the end of the shaft, and the removable step
', and adjustable bearings or centers for the
said step and the outer end of the shaft, sub-
stantially as set forth.

12. The combination, with the frame and
the runner -shaft of a grmdmg mill, of the
the fixed sleeve ¢, the remov-
able pivot-box %" on the end of the shaft with-
in sleeve &', a spring interposed between the

‘box and the interior of the sleeve, and the

removable step t’, and the connected adjust-
ing-levers ¢/, substantially as set forth.
13. The combination, with the runner-shaft
and the frame of a ﬂ‘l‘lnﬂlnﬂ‘ mill, of the arch
P, box r, fixed Sleeve s, the removable pivot-
box v/, havi ing a recess in its side, the spring
therein,the separate pins”,interposed between
the spring and the inner surface of the sleeve,
and the removable step f/, and the connected

- adjusting-levers ¢/, substantially as set forth.

14. The combination, with the casing, the
fixed and runner stones therein, the swiveled
frame in which said casing is journaled, the

runner-stone shaft, the horizontal levers ¢/,
‘having bearings for the opposite ends of bhe

shaft, The ouy-rodsh’ k’,connecting the levers gy’

| at one end with the swiveled frame, the rods |

¢, connecting the opposite ends of said levers,
the rack K, the pinion !, and the welﬂ'hted le-

. ver m/, Substantlalh as set forth.
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'15. The combination, with the casing, the

18 Journaled the horizontal levers ¢’, having
bearings for the ends of the shatt, the guy-
rods A/, connecting one end of the Tevers g to
the swiveled frame, the rods i, the rack %/,
pinion 7', weighted lever w?, and the vertical

forth.

16. In a mlll the combination, with the
back plate havmg apertures, of the disk 2,
havmg a shatt-eye, the studs ¢, tubular wa,sh-
ers ¢*, the nuts ¢, and theshelfZ, having a box,
A thereon in line with the shaft -eye, subsban-
tmlly as set forth. |

17. The combination, with the runner-shatt
of a grinding-mill, havmg the drive- pulleyr F,
of the frame prowded with the arch p’, and box
', the sleeve §" extending through the box 7,

devme mounted on the exteuol of said sleeve
.¢', substantially as set forth.
18 The conibination,with the runner-shaft

pr 0V1ded with the fixedsleeve &, the collar a’,

leys ', journaled in a semicircle on segmental
arms of the collar with the bases of the cones
adjacent to the drive—pulley, and a lever for
operating the collar ¢’ and its pulleys.

shaft E, having a beater, 7% the levels g, rods

‘Vlbratory feed-shoe H,
low the hopper, and thIDﬂ‘ the arm #, and the
~centrally-pivoted lever I, hzw:mg one end rest-
ing on the upper side of the lever m/, and its

the shoe, whereby when the lever m'is raised
the opposite end of lever I* will be depressed
to stop the feed, as described.

- 20. In: a mlll the vibratory feed - shoe H,

bination with: the casing B, centrally-pivoted
lever ¥ on the back plate thereof, and the.
Weighted lever m/, substantially as set forth.
HENRY CUTLER.
 'Witnesses:
W. F. BENNETT,
| . JamES E. MCINTIRE.

fixed and runner stones therein, the runner-
shaft, the swiveled frame in which the casing

of amill,having the drive- p,ulley F,of theframe

19. In a mill, the COmblI]ELtIOH Wlth the

55

adJustable screw-hook ¢, substantlally as set 60

70

adjacent to the pulley I' and a belt- Shlfbmﬂ' |

75

30urnaled on the fixed sleeve, the conical pul

i, rack k', and operatmg -lever m’, of the-83

supendec Centr&lly be- ©
\\ T

opposite end resting on the adJacent edge of go

suspended centrally below the hopper, in com- g5
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