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{(No model.)

To all whom it may concermn: -
Be 1t known that we, GEORGE RAYMOND
and ALBERT RAYMOND, citizens of the United

-States, residing at Chicago, in the county of

Cook, and in the State of Illinois, have in-
vented certain new and useful Improvements
In Grinding-Mills, of which the following is a
specification. |

A leading object of our invention is to se-
cure greater compactness of parts, simplicity
of arrangement, and economy in space and in
expense 1n a grinding-mill. We attain these
objects, in brief, by employing a single central
shaft, which affords a support for the entire
mechanism of the mill, the running-stone be-
1ng mounted upon a sleeve surrounding said
shatt, and the bed-stone being fitted in a ecas-
Ing also provided with a sleeve fitted to the
shaft, and having a forward and backward
movement thereon to provide for the proper
adjustment of the faces of thestones. An im-
portant advantage attained by this construc-
tion is found in the effective maintenance of
accurate adjustment between the faces of the
stones, thig being secured by the connection
of the two stones with their respective sleeves
mounted upon the same shaft.

Another object of our invention is to pro-
vide means for determining the relative posi-
tlonsof the two stones and their pressure upon

the grain between them, in order to regulate .

both the amount and quality of the work which
they perform, and which at the same time
shail not have a tendency to push the stones
upon each other to their injury when the mill
runs empty, and which, again, shall be adapted
to yield, so as to allow the stones to separate in
case any foreign substance—such as a piece of
metal—comes between their faces, to prevent
Injury thereto.

It has been proposed heretofore to press
millstonestogether by means of a spring bear-
ing upon the casing or shaft earrying one
of the stones, and this spring has been made
of adjustable tension. This mounting permits,
to a certain extent, both the quantity and the

- quality of the work done by the mill to be regu-

50

lated, and it also permits the stones to separate
to avold Injury from a foreign substance com-
ing between the faces; but it is subject to the
great disadvantages that no adjustments for
quality can be made without interfering to a

"

T

great degree with the adjustment for quantity,
and vice versa, and that the pressure put upon
the stones for the purpose of increasing the
grinding capacity of the mill is sufficient to
push the faces of the stones together whenever
the mill happens to run out of grain, to the
injury of the stones. This difficulty we pro-
pose to overcome In mills of thiskind by using
a spring so mounted that it shall at no time

‘have atendency to force the stones toward each
other beyond a certain fixed and adjustable

limit, while at the same time its power may
be varied, as desired, within this limit, thus
giving a mill which can be adjusted to grind
fine or coarse abt the rate of a small or large
quantity 1n a given period of time, and in

which the stones will be at liberty to move
apart upon the introduction of a foreign sub-

stance between their faces. The means which
we have devised to accomplish these ends, as
well as other features and details of construc-
tion, also constituting parts of our invention,
are fully described in the following specifica-
tion, and pointed out in the claims.

In the accompanying drawings, forming a
part of this specification, Figure 1 is a side
elevation of the mill. Fig. 2 is avertical lon-
gitudinal cross section of the same. Fig. 3 is

a plan view of the mill with the hopper. re-

moved. Fig.4 isan end view of the principal
casting inclosing the feed and grinding cham-
bers of the mill and supporting the bed-stone,
as seen from the right-hand side of Fig. 1.
Fig. 5 represents the opposite side or interior
of the same casting. Fig. 6 is an inside view

of the cap or end piece applied to the prinei-

pal casting at its rear, said end pilece forming
one side of the grinding - chamber.
shows the face of the running-stone and the
manner of securing the same to the support-
ing-flange on the sleeve. Fig. 8is a side view
of the sleeve which carries the running-stone,
the driving-pulley,and the worm-carrier which
feeds the grain to the stones.

pan to which is attached an arm carrying a
shoe which bears against a cam carried by the
revolving sleeve by means of which the shake-
pan-is caused to vibrate and the grain to feed.

In this. figure the spring - plate, hereinafter

(lescribed, attached to the pivoted block and

Fig, 7

IFig. 9 is a rear
view of the pivoted block carrying the shake-.
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bearing upon the outside of the cap or end




- plece of the grmdlng chamber conceals the
lower part of said pivoted block. Fig. 10

- shows an alternative means of supporting the

-9

central shaft of the mill, it being supported in
a casting bolted to the side of the building, a
post, or other upright. . Fig. 11 18 a rear view
of the casting shown in Fig. 10. Fig. 12 rep-
resents in perspective a cam on the revolving

' sleeve and the hub of the driving-pulley, the

10

15

‘anism,

arm and_the shoe for operating the feed-mech-

Slmpllclty of construetlon is secured in our

mill by the use of a fixed central shaft, which

furnishes a support for the other parts, Serv-
ing, also, as an axis for the revolving parts of

the mill, and also supplying a basis for the

accurate and permanent adjustment of the
faces of the stones to each other; each of the

. stones being suPported by sleeves fitted upon

20

. other su1table sapport.
. 25

this shaft.

- The Shaft' B 18 ﬁ:x:ed in a fr&me WOI‘]{ or cast

ing, A or L, as respectively shown in Figs. 1,

2, and 10, attached to the floor, the wall, o_r

of the mill, w/, is attached by.bolts ”, as shown

in Fig. 7, to the flange 7, cast upon the sleeve

-, revolvmg upon the shaft, and driven by

20

power applied to the pulley G mounted upon
the enlarged portion of the sleeve

The sleeve is held in its position upon the
sha,fb and kept from lateral movement by the

engagement of the combmed oil-box and clamp

- M with the flange §, formed on the rear end

33

of the sleeve, said rear end abutting agamsb a,

washer or friction -ring, o, resting in turn

against a bearing-face formed on the casting in

- whichthe centralshaftisset. Thiscastingiscut

40

‘box abuts

back in cylindrical form from the face against
which the frietion-ring o rests,forming ashoul-
der, N, against which the rear end of the oil-

~ andis connected by bolts M’, one on each side,

- passing through flanges formed on the two
~ halves of the box.

45

By tightening these bolts
properly the two halves of the oil-box are
clamped upon the projecting cylmdrmal por-

tion of the casting A, so as to hold it firmly

50

and retain the sleeve aga,mst any tendency to

move toward the front end of the shaft. The
inner surface of the sleeve is cut away, so as

* to leave but four narrow circular bearings, as

35
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‘stone,

is usual in Such eonstructlons to diminish fI'lC-
tion.

The bed-stone of the mlll w", is carmed by
the principal casting H, the ﬂange n” being
provided on the said casbmg to receive the

cular part & of the easting H, which forms
one end of fhe grinding- cha,mber, the other
end being closed by the cap-piece. K, (shown

in Figs. 1, 2, 3, and 6,) and which 1s united

- to the clrcu]ar palt of the casting H by bolts,

(shown at H' in Fig. 3.) This circular parb
B of the casting has a circular flange at its

outer edge, h””, which forms the circumfer-
ence of the grinding-chamber, and from which

extends the downwardly- pro_]ectmg spout %’

The running-stone

The oil-box is made in two parts,

The flange A" is formed upon the cir-

 sponding flange, A",

of this side of the feed chamber.
‘passing through this block, secures to the in- |

“to the

ber.
{ by the action of the spring n, which is made -
80 as to bear at i{s lower end awamst the cap-
'p1ece K, and so tends to cause the block ¢"to - -~
110 .
shoe against the cam. The cffect of this will

353.710'

for the dlscharge of the meal
introduced into the grinding-chamber through
a central aperture in the plate »”, being car-

b, formed on the front end of the sleeve C.

The cap-plece K has also a central aperture of
sufficient size to permit the free rotation there-

in of the sleeve C. The grinding-chamber we

have designatedas . The casting H extends
in rectangular form above the grinding:cham-

| ber, inclosing a rectangular feed-chamberon
three sides, and is provided on two of these
80

ing central slots for the receptlon of cleats £,

sides with ears, (see Iig. 3,) these ears hav-

The grain is '

70 | ;I
ried through the same by a screw -conveyer, o

R LS

fixed to the hopper, and by which the latter P

18 held in place.

tension, !, from the cap-piece K. The inner

face of the cap-piece Kis provided with flanges

The fourth side of the feed-
chamber is partially closed by an upward ex-

k" and k", adapted to engage with the corre-

projecting above the smd extension !’ rise from
cap-piece K two standards a, between which

‘On each side of and

is pivoted a block, «/ closmg the remalndel‘ o

A bolt, a

side thereof a shake-pan, b and to the out-

_mde a spring, n, and an arm, ¢, the latter car-
rying the shoe d as shown in Figs. 2 and 9.
- The shoe 4 rests upon the exterior surface
of the sleeve O, being curved to fit it, and
presses ]atera,lly against a cam, m, formed‘ :
upon the enlargement of the sleeve and the hub

of the pulley G. (Shown in detail in Fig. 12. )
AS this cam revolves, it communicates a vi-

brating motion to the shoe d, and through it
pivoted block «’ and the shake-pan b,
105

causing the feed of grain into the feed- cham-
The shoe d 1s pressed against the cam

swing outward and consequently push the

100

be, that besides holdmg the shoe agamst the . |
cam the spring will exert.a certain pressure -

upon the entire casing mclosmg the feed and

grinding chambers, this casing being made up

of casting H and cap-piece K, tending to push

it out over the sleeve (; and sald spring o =

should be of such. strength as to of itself '
move the entire casting outward when there_
120
‘the faces of the _stones from coming together
when the mill isempty. The usualslide,d’,is =

is no counteracting pressure, and thus prevent

1ty

provided within the hopper by which the size

of the opening from the hopper, and conse- : S
tz5

quently the rate of feedmg, 1S rewu]ated The

casting H is mounted upon the shafb by means =
of an extension, H”, which is bored out so as =~

to fit closely upon the shaft, forming, in effect,

a sleeve of sufficient lengbh of bearing to al-
ways maintain a perfectly proper angle be-
tween the face of the bed-stone carried by the-

casting and the shaft as the casting is moved .

forward and backward upon the shaft in ef-
| fecting 1ts a,dJustment The sleeve H" is fitted:

90
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‘moves to and fro upon it easily; and also two

. the action of the-spring n# will be to force the

parts, every desired combination as to degree

353,710 | g

to the shaft by means of a spline, 7/, set into !
the sleeve and entering a seat or gloove, w,
(shown in dotted line in Fig. 2,) in the shaft.

The relative location of the spline and its seat
as between the sleeve and the shaft could, of
course, be reversed, if desired.

. The pressure of the stones upon the grain
passing betweenthem isregulated bythespring
v, made of bent or coiled wire, metal, rubber,
or other elastic material placed between the
forward end of the casting H and the tension-
plate . This tension-plate has a central aper-
ture shightly larger than the shaft, so that it

laterally-projecting ears, 2 2”7, through holes
in which pass bolts 2" 2/, fixed in and projecting
from the casting H. The normal tension of
the spring v is regulated Ly the positionof the
nuts. 2’ on these bolts. The outer end of the
shatt 18 screw-threaded, and the hand-wheel 7,
fitted to it, forms an adjustable bearing for
the tension-plate . The object of thisfeature
of our invention has been set forth above, and
its operation will now be deseribed.

The tension of the spring v is regulated ac-
cording to the amount of pressure desired
upon the grain between the millstones. This
pressure will depend largely upon the rate at
which 1t 18 desired that the grain should be
ground. For instance, 4 much greater tension
will be required to keep the stones from sepa-
rating where twenty bushels are to be ground
per hour than where the requirement is only
ten bushels. Having obtained the normal
tension of the spring » by proper adjustment
of the nuts 2/, the next thing is to set the mill
for the quality of flour or meal to be ground.
This depends largely upon the distance be-
tween the faces of the grinding-stones, and
will be determined by the point at which the
spring v is set to take effect—i. e., upon the po-
sition of the hand-wheel »—for it is obvious
that the spring » will have no tendency to
drive the casting H back until the said cast-
ing has been torced out to such a point that
the bolts 2" 2" have been pushed through the
tension-plate, and the tension-plate comes to
bear, not against the nuts 2z 2, but against
the hand-wheels. The hand-wheel will, there-
fore, be set at such a position that the spring
v will act upon the casting H only after the
faces of the stones have passed beyond the de-
gree of separation fixed on for the grade of
meal or flour desired. It will be observed that

milistones apart up to this fixed limit—i. e.,
up to the point where the force of the Spllﬂg
n 18 met and overcome by that of the spring ».
With this construction and arrangement of

of pressure and distance between the stones
may be secured without incurring any liabil-
ity that the faces of the stones will be forced
together should the mill run empty, while the
stones are always free to move apart on the
introduction of any foreign substance likely to
injure their faces.

An advantage of our construction is the ease
with which the mill may be taken apart and
access had to the running-stones for the pur- 70
pose of repair or replacement. It will be no-
ticed that it 1s only necessary to remove the
hand-wheel r and disconnect the cap-piece K
from the casting H by taking out the bolts H’,
1n order to slip the casting off from the shaft 75
and expose both stones. Theslceve carrying
the running-stone can also be removed from
the shaft by simply loosening the oil- box.
This ready separation of the parts is due to
the peculiar mounting of the feed mechanism, 8o
one part (the hoppe1) being attached to the
casting H, and the other part (the shake-pan)
being attached to the cap-plece K, there being
no connection between the hopper and the
shake-pan. The mill is praciically made in 85
two halves, each half carrying one of the maill-
stones, thesetwo halves being connected merely
by the bolts H' H’, one half consisting of the
hopper and the casting H, and the other half
of the sleeve C, the shake-pan, and the shaft. go

The grinding-disks used may be of any ma-
terial, quality, or form desired, that shown 1n
Fig. 7 being merety illustrative of the position
of the stone and one manner of attaching it.

We wish it understood that we do not limit g5
ourselves to the particular forms of construc-

tion we have shown in detail, but claim,.
broadly, the combinations of pm ts shown, as
more specifically Indicated in the follomng
claims. 100

We claini~-

1. The combination, in a grinding-mill, of a
central fixed shaft, a revolving sleeve thereon
provided with a flange, a running-stone se-
cured to said flange, a casing adjustably 103
mounted upon said shaft and adapted to be
moved forward and backward thereon, and a
bed-stone supported by said casing, substan-
tially as described, and for the purpose set
forth. 110

2. In a grinding-mill, the combination of a
fixed shaft, a supporting-casting in which the
rear end of said shaift 1s fixed, a sleeve revolv-
ing on the said shaft and provided with two
flanges, one at each end thereof, a box formed 115
in two parts adapted to be clamped together
upon thesaid casting and sleeve, and provided
each with a flange for engaging with the flange
formed on the rear end of the sleeve, bolts for
clampingsaid partstogether,a casting mounted 120
upon said shaft, and two grinding-stones, one
attached to S&ld casting and the other to the
forward flange of the sleeve, substantially as
and for the purpose set fmth

. The combination, with the central Shﬂ.ft 125
of agrindi ng-mill,of a casting mounted thereon
and adapted to beinwardly and outwardly ad-
justed, two millstones, one of them being at-
tached to said casting, a hand-adjusting wheel
working upon said.central shaft, 4 tension- 130
plate against which said hand-wheel operates,
a spring held between said tension-plate and
sald casting, and bolts extending from said

| casting to the aforesaid tension-plate and pro-




~a cam, a grmdmg -stone carried by said sleeve,

*v1ded with adj ustmg nuts, Whereby the ten-

sion of the spring may be reguld,ted substan-
tially as described and shown.

4. In a grinding-mill, the combination of a
fixed shaft, a revolwng sleeve provided with

& casing secured to and adjustable inwardly
and outwardly upon said shaft, a bed-stone, a

- hopper, and feed mechanism carried by said

IO

from the casing and against the cam, substan-
- tially as descmbed and for the purpose set'f

15
shaft, a Supportmg casbmg in which the rear

20

| 55

- the Sleeve substantially as and for the pur-
- pose set; forth *

30

;“Supp(}rted upon said casing, a spring Pplaced
at the front or outer end of said casing for

| 4_0
. 43

_ -50

- Ppose set forth.

55

| sleeve the said sleeves being of such length as
to maintain accurate alignment of the surfaces

60

~end thereof, revolving upon said shaft, a fric-
- tlon-ring placed between said bearing- surfaee |
~and the rear end of said sleeve, a casting
mounted on said shaft, near its forward end,

‘attached to the casing for adjusting the tension
- of sald spring, and an adJustlng hand-wheel

said casing to and fro lengthwise of the sharft,

and a running-stone carried by said Sleeve

casing, an arm attached to the feed mechan-
ism, and a spring adapted to press the arm out

forth.
5. The combination, ina glmdmg -mill, of a

end of said shaft is set, and having a cut-aw ay
portion provided with a bearing-face on its in-
ner end, an oil-box provided with a flange, a
sleeve provided with two flanges, one on each |

]

|

and two grinding stones, one attached to said
casting and the other to the forward flange of |

6. Thecombination magrmdmg mill, with

the central shaft, of a casing carrying the |

fixed millstone and mounted upon and adapted
to be moved either way in the direction of the
length of the shaft, a running stone, a hopper |

regulating the pressure of the stones, means

at the front or outer end of said central shaft
for adjusting the casing thereon, substantially
as described and shown. |

7. The combination ofthe central shaft of a
grinding-mill, a casing supported by said shaft
and adjustable in the direction of the length
thereof, said casing and shaft being fitted to |
each other by a spline€’and groove, a bed-stone
carried by said casing, means for adjusting

a Sleeve adapted to revolve upon the shafb
substantially as described, and for the pur

8. In a grinding- mlll the combination of a
fixed shaft,a casting pr0v1ded with a sleeve fit- |
ted to said shaft, a “bed-stone attached to said
casting, a sleeve adapted to revolve upon said-
shaft, and a running-stone attached to said

of the stones, substantially as deseribed. -

9. In a grinding-mill, the combination of- a
shaft, a casting fitted upon said shaft and
adapted to be adjusted lengthwise thereof, a
bed-stone attached to said casting, a runnmg

stone, a spring adapted to press the bed-stone |

away from the running-stone, a spring of ad -

wiH

| 353.’-7-10‘;'

justable tensmn adaptedto Press the bed- stone-, |

toward the running-stone, and a tension-plate

‘bearing against the same, attached to theshaft
and adapted to be adjusted forward and back- 0

ward thereon, substantlally asand for the pur-
pose set forth. - |

10. In a grmdmg 1]::111] the combmatwn of ) o
‘shaft, a casing mounted thereon and adapted__ -
to be moved forward and backward, a hop- 75

per, bed-stone, and shake-pan carried by said'
casing, a running - stone, a revolving sleeve

| carrying the same, a spring of adjustable ten-

sion adapted to press the bed-stone toward the =

running - stone, an arm connected with the 8o
shake-pan and bearmg upon a cam formed on ©
said sleeve, and a spring adapted to foree sa.ld- SO

arm out from the casing and against the cam,
substantially as and for the purpose set forth

- 11. In a grinding-mill, the combination of 83,- ,

two millstones, the fixed shaft a casting mount-
ed thereon and carrying one of said stones,

and adapted, also, to be adjusted forward and

backward with reference to the other stone, a -

‘tension-plate, a spring mounted on said shaft go

between said plate and said casting,bolts pass-

log from the casting loosely through the ten-
sion-plate and provided with nuts on their -
outer ends, and a bearing forsaid tension-plate
mounted upon a fixed part of the mill and g5

adapted to be adjusted forward and backward
‘with reference to the plate, substantially as

and for the purpose set forth. |
12. In a grinding-mill, the combination of a

hopper, a shake-pan, aplvoted block therefor, 100

an arm attached thereto, a shoe fixed to said
arm, a revolving sleeve provided with a cam,
and a sprmg ada,pted to force the arm against
the eam Substa,ntla,lly as and for the purpose

13. In a grmdmg m1]1 the combmatmn of a

fixed shaft, & running-stone, a sleeve carrying
the same and mounted on said shaft, a bed-

stone, a casting carrying the same and pro-.

vided with a sleeve fitted to said shaft, a nut 1 IQ.

screw-threaded on the end of the shaft, a ten-

sion-plate, a spring held between the castlng_ o
and the tension-plate, and bolts passing from
the casting loosely through holes in the ten-

sion-plate, and provided with nuts at their 115 |

outer ends Substantlally as descllbed a,nd'f:_-*'

shown. -
14. In a grmdmn* m111 the combination of
a shaft, a casting mounted on said shaft and

PFOVIdmg a feed-chamber, a bed-stone carried 120 '-

by said casting, a sleeve rotating on said shaft
and provided with a flange, a running-stone
mounted in'said flange, and a cap-piece bolted
to said casting and provided with an aperture

for said sleeve, substa,ntlally as and for the 125

purpose set forth.

" GEORGE RAYMOND.
ALBERT RAYMOND.

Wlt,nesses
FREDERICK C. GOODWIN
B, L. HUBER.
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