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To all whom it maz Y COTLCEFTL;
Be it known that I, JOSEPH SCHWEITZER

citizen of the Republic of France, and a 1‘6&1-—_

dent of Paris,in said Republic, have invented
certain mew and useful Improvements in
Grinding-Mills, (for which Letters Patent No.

- 190,915, dated W_Ia,y 30, 1888, have been ob-
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tained in France,) of whieh the following

specification is a full, dear, and exact de-
R‘Gl‘lptl()l] |

This invention relates to uundmﬂ 111111% for
oarrylno‘ on the system of 11]111111'3" by gradual
reduction, and it has particularr eference both

to the general arrangement of the machinery
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as a whole and to the component parts, the

result being the production of a new or im- -
proved type of mill which presents the fol-

lowing characteristics:

I‘lrst. The parts are so constructed, con-
trived, and arranged as to present the mini-
mum height, thus securing facility in super-
posing the different mills or pairs of grinders

‘necessary for gradual reduction, and conse-

quently enabling the machinery to be concen-
trated in one story and elevators to be dis-
pensed with, '
Second. The constant vertical position of
the arbor carrying the revolving grinder is
secured by the supporting means, which are
of such nature as to assure that when the ar-
bor is drawn to one side, in consequence of
the wear on that side under the stress put on
the arbor by the means for imparting motion
to the grinder, displacement is equal at all
points on satd arbor, and its axis 18 conse-
quently always parallel with its original ver-
tical position. This supporting means is of
greatimportance with metallic grinders, since
113 is very important for the pl‘OdHthOll of
lour in a state of perfect pulverization that
no part of the material should escape without

having been acted upon by the edges of the
grooves in passing across them, and it is nec-

essary in orderto arrive atthis result to have,
S0 to speak;a “mathematical parallelism” be-
tween the two grinders. Moreover, for. the

gradual reduction necessitating successive
passages through the different mills, I have
invented an arrangement according to which
the superposed mills are reduced to their
minimum height and are provided with ac-

cessories suitable for bmshinn or cleaning
and sifting the different 1:)1‘06[11(,1;@ and at the
same time obtd,uung an automatic feed to the

different mills.
Third. The stationary g orinder may be con-

stantly cooled by a eu*culatlon of cooling- ﬂu1d
such as water or air. |

A detailed description will next be given
of one of the new orimproved mills, reference
being had to the aecompanymﬂ dmwmn‘% in
whleh—

Figure 1 is a vertical central see‘rlon of a
csm«:rle mill or apparatus containing a pair of
wrlndel‘s Fig. 1*ig a partial Seetlon enlarged,
of a Shﬂ‘htly—modlﬁed form of ﬂrmder& I‘lﬂ
2 is a horizontal section on line A B of Fw
1, and Fig. 3 is an elevation of a battery of
three superpoqed mills with their accessome%
arranged for gradual reduction.

Eaeh single y mill- (see Figs. 1 and 2) has the

g upportmn “Frame  cast wwh a double bracket

«’, which connects the legs of the frame and
and tubular bearing b for

supports the step
the arbor [ of the lower revolving 0‘1‘1]:16161"

This bearing surrounds the arbor [ for nearly

its whole 161101;11 and form% an oil-reservoir
therefor, so tllat said arbor is bathed in oil
It is threaded on the outside at the bottom,
and can be moved in a vertical direction by
means of a nut P, which is supported and
turns in the lower part of the bracket a” and

engages the threaded extremity of the bear-

ing b, It is turned by means of the endless
serew K on the shaft of hand-wheel 7, engag-
ing a worm-w heel on the nut P. By turmnﬂ
the wheel ¢ in the proper direction the bear-
ing b can be raised or lowered so as to a,d;]uqt
the distance between the grindersd e.

Instead of threading the bear ing, other suit-
able adjusting means may be provided, such
as a lateral rack with helicoidal teeth engaged
by an endless screw, to which motion is com-
municated from a hand-wheel.

At the top of the frame a is an annular
crown ¢, under which the stationary g erinder
d is fastened. This crown is made hollow
and a circulation of air or water can be
maintained through it, so as to cool the up-

per grinder, and thus prevent the 0*1*'151, from
For this purpose a pipe p 1s shown -

he&tmn‘
in I‘w 3. The crown 1s supported by the
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~ wings O, to which ear's on the fmmes a (see
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Fig. 2) are bolted.

The lower nrmder '(eounterpert of the pre-'

ceding) is fastened on a plate f, fixed solidly

on the upper end of the arbor/and provided
with a pulley ¢, which is in one piece there-
- with.
step at the lower end of the bearing b, and is
kept upright by bushings or bearing-blocks
extending the whole height of the bearmﬂ b
or armnﬂed at determmed points therem |

The arbor [ rests at the bottom in the

which should be as near as may be to its ex-

tremities, so as to give a.great stability to
the arbor and to prowde bearmfr or contact:
- saurfaces corresponding to the  stress put
-~ thereon by the means fOl‘lIllpELl‘tll]U‘ metlon to.

the grinder e

| The orain - 01‘ material to be reduced or
:_ﬂ‘reund 1s  Introduced through the hopper. j,
passes between the grinders d e, and falls into
the annular eollectmﬂ ehmnber lv, from which

1t escapes by a speut m, Kig., 3.
The wings O, being ﬂat pemmt a series of

mills to be superposed one above the other,
as shown in- Fig. 3, the said wings fitting l)e-_--

- tween the fl‘&lHeS a of the two adjeeent milIS,

~and with a view to this superposition all the

parts are reduced in height as much as possi- |
- ble.
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T'he use of a sin ﬂ*le tubular step-bearing

for the rotating al’*bor conduees to this redue-

tion in helﬂ‘ht - | -
A point of the ﬁreetest importance, in order

that the 1"eduet10n of the grain may td,ke place

under good conditions, is that the arbor [ re-

mains strletly vertical, sothat in consequence
- of this strietly vertical position the rotating

grinder remains quite horizontal. To obtain

tl]lS result it is necessary that the wear on

the bushings or bearing-blocks for the arbor
be quite umform in all’ parts, and in order to
secure uniform wear that the stress due to
the pull or thrust of the means for impart-
ing motion should be distributed symmetric-
ally on opposite sides of the line of pull or
thrust. To secure this necessary condition
I have ad(}ptetl the arrangement indicated in
Fig. 1—that is to say, I ma,ke the middle cir-
cle of the pulley ¢ to lie in a plane equidis-
tant from parallel planes through the middle

of the bushings or bearmn*-blochs D E of the
-arbor [ if ’rhese bushllws or blocks are of

equal length, or T make the respective dis-
tances mversely proportional to the contact
or bearing surfaces if the bushings or bem-
mn*-bloeks are nnequal in length.

By means of this new or 1mp1'oved mill of
small height I have been led to produce the
new or 1mpreved machinery for gradual re-

~duction shown in Fig. 3. It comprises, first,

a splitting-mill T, Supphed from a hopper I,
and prowded with a black-flour sieve G for
mftmﬂ' the broken grain from the mill F, and

with a brush- purlﬁer H for detaehmﬂ the
powder adhering to the interior of the lobes of

split wheat, as well as the germs; second, one

Or more 1*ed11<31n o-mills R for ﬂ‘ra,nulatmn the
kernels of wheet SO as 1o form eemohne and

tically-adjustable tubular step - bearing

~arbor,

406,779

oTits, which produets are sifted by the chop
or meal sieves 'T'; third, a finishing-mill X,

followed Dby.a bmn brush V and a ﬂour

sieve Z. These sieves can be replaced by

“bolting-¢ylinders, and the return of the pro-

ducts to be ground can be effected by Archi-
medean screws. This new disposition per-

‘mits elevators to be dispensed with and the
milling machinery to be concentrated in the
-same story, diminishes the surface occupied,

simplifies: the meehameal parts em-

and
ployed
1 claim as my mventlon—
1. In combination with the maehme-frmne

the revolving horizontal lower disk-grinder,
the upright revolving arbor having the said
lower grinder mounted thereon, and the ver-
Sup-
ported upright in said machine-frame and
constituting thesole journal-bearing for said
sald tubular bearing being closed at
the bottom for holding oil, and comprising a
tubular portion which extends over nearly

‘the whole length of said arbor, and a step
which 18 attached to and adjusted with said

tubular portion and underlies the lower end
of the said arbor, substantially as described.

2. The lower revolving
volving arbor therefor provided with a driv-

ing-pulley, in- combination with bushings or

bearing-blocks on opposite sides of the hori-

zontal plane through the middle of said pul-
ley, the distances of the middle of the bush-

ings or bearing-blocks trom said plane being

1nversely proportional to the length of said

bushings or bearings, so as to secure equal
wear on both sides of said plane and conse-
quently to maintain the Ilower 1"eV01V1nn
grinder always horizontal, substantially a
described. |

3. The lower revolving grinder and the up-
right arbor therefor provided with a driving-
pulley, in combination with a bearing for said
arbor, with bearing-surfaces of equal length
on opposite sides of the horizontal plane
through the middle of said pulley and at

equal distances from said plane, substantially

as described. _

4. The combination,with asupporting-frame
and a stationary grinder, of a revolving
grinder, an uprightarbor,an adjnstable tubu-
lar step-bearing supported in said frame, and
composed of atubularportion extending over
nearly the whole length of said arbor, and a
step attached to and adjustable with said
tubular portion, and a pulley in the same
horizontal plane with a portion of said tubnu-
lar step-bearing, mounted with said revolving
orinder on the said upright arbm* substa,n-
tm,lly as described.

5. The combination, with a supporting-
frame and a St&th]l&Iy egrinder, of a revolyv-
ing grinder, an upright albm‘ an adjustable
tubular step-bearing Supported in said frame
and constituting the sole journal-bearing for

- said arbor, and a pulley mounted with said
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revolving grinder on said upright arbor and

arranged in the same horizontal plane with a
portion of said tubular step-bearing, the lat-

ter being composed of a tubular porvion and
a step attached thereto and adjustable there-
with, and its tubular portion being provided
with bearing-surfaces on opposite sides of
the horizontal plane. through the middle of
said pulley and at distances from said plane
which are inversely proportional to the re-

spective lengths of said bearing-surfaces,sub-

stantially as described.
6. The series of superposed mills for grad-
nal reduction, each provided with a hopper

for the grist and a collecting-chamber with a

side delivery for the chop or meal, and each
composed of its individual frame with legs,

1its individual vertical arbor adjustable in its

own frame independently of the other arbors,
and a pair of grinders, the mills of the series
being each supported by the legs of 1ts own
frame resting on the frame of the mill below

- outside the hopper thereof, in combination

30
- nal reduction, composed each of a pair of
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with sieves and purifiers arranged at the side

of the series of mills, receiving the chop or

meal from the collecting-chamber of a higher
mill and delivering the sifted or purified
material as grist into the hopper of the next
lower mill, substantially as described.

7. The series of superposed mills for grad-

legs, a double bracket connecting said legs, a
vertically-adjustable arbor supported in bear-
ings by said bracket, a revolving disk-grinder
mounted on said arbor, a stationary disk-
arinder, and a stationary crown supporting
said stationary grinder, the crown in each
mill having extensions which rest upon the
tops of the legs in its own mill and form rests
or supports for the legs of the mill above,
substantially as deseribed, in combination
with sieves and purifiers set at one side of
the series of mills in the vertical space be-
tween each pair of disk-grinders and the pair
below, as set forth. - |

8. A mill composed of a frame having legs

connected by a double bracket, a vertically- .

adjustable tubular step-bearing supported In
said bracket, and composed of a long tubular

portion and a step attached thereto and ad- 50

justable therewith, an upright arbor in said
tubular portion,with its lower end resting on
said step, a plate-pulley and grinder mounted
on said arbor, with the pulley in the same
horizontal plane with a portion of said step-
bearing, which it surrounds, the crown sup-
ported by said legs, the stationary grinder
fastened under said crown, the hopper for

the grist,and the annular chamber and spout -
60

for the chop, substantially as described.
9. The combination, with a supporting-

frame and a stationary grinder, of a revolv- ~ -

ing grinder, an upright arbor, an adjustable
tubular step-bearing supported in said frame,
and composed of a tubular portion extending
over nearly the whole length of said arbor,

and a step attached to and adjustable with

said tubular portion, and a pulley in the
same horizontal plane with a portion of said
tubular step-bearing and supported from

gaid revolving grinder on the said upright

arbor, substantially as described. .
10. The combination, with a supporting-
frame and a stationary grinder, of a revolv-
ing grinder, an upright arbor, an adjustable
tubular step-bearing supported in said frame
and constituting the sole journal-bearing for
said arbor, and a pulley secured to and de-
pending from said revolving grinder and ar-
ranged in the same horizontal plane with a
portion of said tubular step-bearing, the lat-
ter being composed of a tubular portion and
a step attached thereto and adjustable there-
with, and its tubular portion being provided
with bearing-surfaces on opposite sides of
the horizontal plane through the middle of

gsaid pulley and at distances which are in-

versely proportional to the respective lengths
of said bearing-surfaces, substantially as de-
seribed. | |

In testimony whereof I have signed this

specification in the presence
ing witnesses. |

JOSEPH SCHWEITZER.

of two subscrib-

Witnesses:
PAUL GIROD,
" R..J. PRESTON.
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