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UNITED STATES

PATENT OFFICE.

JAMES F. WINCHELL, OF SPRINGFIELD, OHIO, ASSIGNOR TO THE FOOS
MANUFACTURING COMPANY, OF SAME PLACE.

GRINDING-MILL.

SPECIFICATION forming part of Letters Patent No. 536,410, da.i.:ed March 26,1895,
Application filed January 19,1894, Renewed January 25, 1895, Serial No. 536,276, (o model.)

To all whom it may concern:

Be it known that I, JAMES F. WINCHELL,
a citizen of the United States, residing at
Springfield, in the county of Clark and State
of Ohio,haveinvented certain new and useful
Improvements in Grinding-Mills, of which the
following is a specification, reference being
had therein to the accompanying drawings.

This invention relates to certain new and
useful improvements in grinding mills, de-
signed for the reduction of a large variety of

articles, such as corn for animal feed, bone’

dried or cooked animal products,such asliver,
hearts, &c., roots, bark, &c., and other articles
used in various productive arts.

The improvements have reference to cer-
tain features of organization and construec-
tion designed to render the machinery of the
mill more perfect in its operation, more last-
ing and more easily and effectively utilized;
and these peculiarities will be fully deseribed
hereinafter and particularly pointed out in
the claims. ’ '

In the accompanying drawings, on which.

like reference letters and numerals indicate
corresponding parts, Figure 1,is a vertical sec-

tional view through one of the bearings of the-

mill shaft with a portion of the shaft in eleva-
tion, and with my various improvements ex-
emplified in their preferred form; Fig. 2, a
similar seetional view of a portion of the ad-
justing mechanism for the shaft; Fig.3,alsoa

similar view of the bearing at the opposite end |

of the shaft, with a portion of the shaftin ele-
vation; Fig. 4, a sectional view on thelinex «

of Fig.1; Fig. 5, a detail elevation of the dust.

obstructer; Fig. 6, a transverse vertical sec-
tion of the shaft and bearing on the line % y of
Fig.1; and Fig. 7, a side elevation of a grind-

ing mill of the type to which my -improve-

ments are especially applicable.
The base of the mill is shown at 2, within
the casing 3 of which, are the grindingheads,

each being mounted on a shaft 4 and carry--

ing apulley 5. Itwill beseen thateach shaft
is mounted in two bearings or boxes and that
at.the outer end of one shaft there is certain
adjusting mechanism. The details of these
boxes or bearings, as also the details of this
mechanism will be particularly described
hereinafter. The boxes or bearings are deé-

.of the shafts in the bearings.

signed to permit of universal adjusiment,
sometimes called universal motion.
done, first, to facilitate adjusting the shafts
80 as tosecure the tram of the grinding heads
or plates and, secondly, to change the posi-
tions of the shafts as wear and strains get
them out of alignment and destroy the tram
of the grinders.

The letter A designatesa part of the frame
or fixed structure of the grinding mill, for the
vertical shank B of the bearing yoke C. The
pillar D, the bearing E and the eye-bolts F
support and vertically adjust the yoke. The
nuts on the bolts are manipulated for this
purpose so that the bearing or box can be ad-
justed up and down. -

The support A is divided by a vertical in-
cision at G and its parts drawn by bolts Hso
that the shank can be clamped in adjusted po-
sitions.’

Ateitherend of the yoke Cis acap C’ which
holds down the trunnions I of the bearing-
block proper, designated J. Plates K, serewed
or otherwise secured to the yoke and caps, are
provided with adjusting screws L, which are
used to adjust the bearing-block laterally to
accommodate the proper position of the shaft.
Lock or jam nuts serve to hold the adjusting
serews L to set positions. A cap O fits upon
the bearing block, and this ecap and the bear-
ing block itself carry boxes P of Babbitt metal
or other suitable material. ’

The mechanism so far stated permits of
four adjustments or movements of the shaft
Q. The object of these four adjastments, as
already intimated, is to accommodate the po-
sition and direction of the bearings to the po-
sition and direction of the shafts. It will be
understood that difficulty always arises in
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getting the bearings of shafts which are torun -

at a very high speed, as is the case with these
shafts (the speed being usually from fifteen

hundred to eighteen hundred revolutions per

minute) in such exact alignment with each
other that there will be not the least binding
Thus, if it is
necessary to adjust the axis of the bearing

laterally it is done by operating the adjusting
‘serews L. If it is necessary to swing the bear-

ing slightly sidewise, it is done by turning the
shank B in its support A. If it is necessary
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to tilt the bearing slightly up or down it is
done by a movenient on the trunnions I, fe-
leasing caps C’ for this purpose. Italso hap-
pens that it is sometimes desired to adjust
the bearing bodily up ordown. Thisis done
by raising the eye-bolts I’ which act on the
bar E and the pillar D.

The next feature of my invention to be de-
scribed is that relating to preventing the in-
gress of dust or other foreign matter to the
journal of theshaft. The device for this put-
pose is shown in detail in Fig. 5 and in sec-
tion in Fig. 1, and it consists of a fan for pro-
ducing a disturbance of the air, whereby such
particles are blown away from the journal at
and about the place where the shaft enters
the bearing. It is formed of a ring R fitted
snugly upon the shaft Q and having a ¢éon-
siderable number of wings or blades S, which
act as fans or blowers when the ring is ro-
tated by the shaft. A spiral spring T about
the shaft rests at one end against the ring and
holds it in place within the céupped out por-
tion U of the bearing-block J and its eap O.
The other end of the spring 18 suitably re-
sisted. It is just strong enough to keep the
ring in easy yetclose contact thh the cupped
out part. This device is very effective in
practice.

The next feature of my invention, to be re-
ferred 1o, is that relating to the automatlc
and regular lubrieation of the journal of the
shaft. This consists in forminga suitable oil
pocket V in the lower part of the Learing
block J, and in further forining a slight an-
nular recessor groove W in the bearmg—bloek
and its cap, and also inlining with the boxing
metal P these pockets and ‘ree‘ess‘gs, Whet"eby
a place is made forthe rings X. These rings
are somewhat larger, 3ay a third larger in
diameter than theshaft,and they hang loosely
and freelyon the shaft and dip down into the
oil in the pockets, as clearly shown in I‘lg
1 and 4. When theshaft is rotated the rings
also rotate, thotigh more slowly, their mow e-
ment being about their own axes as distin-
guished fr‘om swinging centrifugally around
the shaft. In so moving they take up so
much oil as adheres to them and deposit it
on the shaft in a regular and constant man-
ner, and this oil constautly spreads over the
Journal The natural direction of the oil is
outward along the bearing, and as it accumau-
lates in the recesses Y it flows through the
orifices Z back into thie pockets V. "By re-
moving the screws V’ the boxes can be
dxamed of oil which has become thick from
usage. The recesses are lined with the box-
ing metal P 1o pnrevent the ecast iton from
being rubbed by-the ring, and iron grit being
carned to the journals.

I next comeé to deseribe that feature of
my invention which relates to adjusting the
shaft longitudinally, so as toregulate thedis-

tance between the grinding heads or plates,

which latter are shown in dotted libes, Fig.
7. They are comimon in this elass of machin-
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ery. These millsare frequently used in num-
bers in establishments where there is one
skilled operator, and a number of unskilled
workmen who merely supply the material to
the mill and stop and start it, leaving the ad-
justment of the distance hetween the plates,
whereby the quality or size of the product is
determined, to the skilled operator. The ob-
ject of this part of my invention is, there-
fore, to provide two sets of adjusting devices
for the shaft; one for the skilled operator to
adjust the heads or plates with; and the other
for the ordinary assistant or workman to
guickly separate the plates, so that they will
not rub or touch one another when the ma-
terial in the mill is run out, and yet without
affecting or disturbing the adjustment before
made by the skilled operator.

A sleeve a, secuted by bolts or otherwise,
to the adjacent eénd of the bearing block J,
has a shoulder b against which fits ‘the flan ge
¢ of the gland d. Within this gland is smewed
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a sleeve e which is p10v1ded with an arm f go

carrying a spring lateh or detent g. A recess
h, forimed in the outer end of the gland, re-
ceives one end of the detent, wheleby the
threaded sleeve is locked to the gland. This
sleeve ¢ is interiorly threaded and within it
is s¢rewed the adjusting screw ¢, which ex-
terids inward through the gland and outward
beyond the sleeve, at wmch latter end it has
a hand-hold j. A lock-nut % is serewed upon
the serew ¢ and acts to lock it in the sleeve e.

A cuplis fitted upon the shaft Q and within
the ‘cup, which is usually of brass, is fitted a
hardened steel plate m. Another cup o ear-
rying a similar hardened steel plate p, is at-
tached to the cup ! by means of several clips
q. DBetween the hardened steel plates m and
p are placed several rows of antifriction
balls, separated by an intervening ring 7, to
prevent one series from rubbmg on the othel
an expedient which, in practice, has been as-
cerlained to reduce frlctlon between sets of
balls. The innér-end of the adjusting screw
%2 is in contact with the cap o, and thence the
pressure is applied to the shaft Q, the anti-
friction balls acting to prevent wear and ex-
cessive friction by the end-thrust of the shaft,
due to the operation of grinding. It is not
imperative that this ball bearing be used in
connection with the quick-release mechanism
described, as any antifriction device, such as
wood, bldSS or other metal, &e.,can be placed
between the end of the shaft and the end of
adjusting serew 7.

An end plate s, isadjustably connected by
bolts and nuts #, to the sleeve a. Between
this plate and the flange ¢, of the gland d, are
placed a plurality of coxled springs u and v,
Theé expansion of these springs acts to hold
thegland within the sleeve a, and against the
énd-thrust of the shaft, transmitted to the
gland through the adjusting serew 4, and the
'dev1ces interposed, i'espeetlvely between such
screw and shaft and sach serew and the gland.
From this it will be understood that the lon-
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gitudinal movement of the shaft Q, called the
end-thrust, in the direction of the arrow, is
resisted by the tension of these springs, while
the distance between the grinding heads or
plates or the inward adjustment of the shaft
is determined by the screw 4.

Incidentally I will remark that practice
shows that a plurality of springs of the kind
shown, with the same expansive force as one
stouter spring of the same kind, are, never-
theless, more flexible and capable of yielding
or compressing to a greater degree than one
such spring; hence my employment of a plu-
rality of them. They yield readily when any
foreign substances, such as a nail, a stone,
or anything not adapted to be ground by the
plates, get between them accidentally.

In Fig. 8, is illustrated one end of one sec-
tion of the shaft Q as also the other sleeve ¢’,
the adjusting screw ¢/, the cups I’ o’, the anti-
friction balls ¢’ and plates m’ and p’, a ring
7/, all of which are the same as in Fig. 1, ex-
cept the screw 7/,

Returning now to the matter of the nice ad-
justment by the skilled operator and the sep-
aration of the plates by the ordinary workman
without affecting snch adjustment, it will be
understood that when the adjustment has
been made through the screw ¢, it becomes
fixed, but that by taking hold of the arm fand
releasing the catch g, a turn of the threaded
sleeve e will bodily withdraw the screw <
which movement of the serew < is followed up
by the shaft Q, yet without changing the rela-
tive position or adjustment of that serewand
the shaft. Then when the arm fis returned
to the position shown and the latch again en-
gaged in the notch £, the screw ¢is returned
to its adjusted position and the shaft likewise
moved inward to the position it occupied be-
fore. Thus theskilled operator having made
the desired adjustment for the quality or de-
gree of reduction desired, the unskilled em-
ployé can separate the grinding plates or
heads at will and reset the adjustment, yet
without changing it.

Having thus fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. In a grinding mill, the combination with
the shaft, its bearing having a cupped-out
portion at the end, and a ring fitted on the
shaft and within the cupped-out portion, the
ring having wings or blades on its outer side
and a spring on the shaft arranged to press
against the said ring and hold it in place
within the.cupped-out portion, whereby it is
made to closely hug the walls of the cupped-
out portion without unduly binding therein
so that it will freely rotate with the shaft,
thus making a close joint and at the same
time producing air currents.

2. In a grinding mill, the combination with

the main shaftand the adjusting screw, of two
interposed cups, one against the shaft and
one against the screw, and one of them hav-

| ing a projecting central portion, an inner se-

ries of balls supported thereby, a dividing
ring outside of said ballsand a series of balls
on the outside of said ring, and a plate in
each cup and between it and the balls.

3. In a grinding mill, the combination with
the main shaft, of two adjusting devices that
are interconnected, one of them to adjust the
shaft inward, and one of them to adjust the
other device outward, whereby the shaft may
he adjusted to working position, and whereby
both adjusting devices may be withdrawn
without changing their relative position.

4. In a grinding mill, the combination with
the main shaft of two adjusting devices, one
to adjust the shaft inward and being itself
mounted within and interconnected with the
other, and such other device to adjust the
first named outward, but being itself uncon-
nected with the shaft, whereby one of the de-
vices may be adjusted inward to adjust the
shaft without disturbing the other, and where-
by the latter may be adjusted ountward with-
out disturbing the relation of the two adjust-
ing devices to each other.

5. In a grinding mill, the combination with
the main shaft, of a gland, a screw-threaded
sleeve carried thereby, an arm to serew and
unscréw the sleeve and having a device to set

‘the sleeve when screwed back to the previ-

ously determined position, and the screw
mounted within the sleeve and adapted to
adjust theshaft inward, the movements of the
serew being independent of the sleeve, but
the movements of the sleeve carrying the
serew with it.

6. In-a grinding mill, the combination with
the main shaft, a bearing, a closed sleeve fixed
to the bearing, a gland, a spring between the
gland and the closed sleeve, another sleeve
threaded into the gland, an arm carried by

‘the latter sleeve, a lateh carried by thearm

and engaging with the gland, and a serew
threaded into thelatter sleeve,and a lock-nut
on the said serew working against the said
sleeve. ‘

7. In a grinding mill, the combination with
the main shaft, a sleeve fixed to its bearing
having an interior shoulder and a cap plate
carried by the sleeve, of a gland within the
sleeveand resting against said shoulder, and
coiled springs between the gland and the end
plate, and an adjustable device between the
gland and the shaft.

In testimony whereof I affix my signature
in presence of two witnesses.

JAMES F. WINCHELL.

Witnésses:

OLIVER H. MILLER,
LipA L. WINCHELL,
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