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(No model.)

To all whomny 1t may concer:

Be it known that I, ALBERT J. WILLIAMS,
of Hannibal, in the county of OUswego, In the
State of New York, have invented new and
useful Improvements in Grain-Reducing Ap-
paratus, of which the foltowing, taken in con-
nection with the accompanying drawings, isa
full, clear, and exact description.

This invention consistsin a novel organiza-
tion of an apparatus designed to rapidly and
cifectually reduce grain to middlings of supe-

rior quality; and the invention also consists

in certain novel devices for regulating the
feed to the apparatus, and for imparting the
requisite motion to the mechanisms of the ap-
paratus, and for properly sustaining and ad-
justing the same,all as hereinafter more fully
described, and speciﬁcally set forthh in the
claims.

In the accompanymﬁ drawings, Ifigure 11s
a side elevation of my invention. I‘]n* 21s a
longitudinal vertical section of the same. Iig.
3 18 @ top plan view. Ifig. 4 1s a longitudinal
section taken immmediately below the grain-re-
ducing roils. Fig. b is an enlarged vertical
transverse section on line x x in Fig. 2. Fig.
6 1s a further enlarged sectional view of the
hopperanddeviees connected therewith,show-
ing the means for regulating the feed, and
also illustr &tmg, the primary grain- spllttlnn'
devices. Tig. 7is an enlarged “detail view of
the thshioned connectidns of the pitman with
the cross-head; and Ifig. S is a detached plan
view of the discharge end of the chute which
carries off the middlings from beneath the
sieves of the apparatus.

Similar letters of reference indicate corre-
sponding parts.

11 I¥ designate the main supporting-frame
of the grain-reducing machine. Upon par-
allel 111(11110(1 beams E’, at opposite sides of
said frame, are journaled flanged rollers P P,
which carry an inclined frame, N, extended
nearly or quite the length of the main frame.
Rollers P’ bearing on the tops of the side edges
of the aloresaid imme serve to steady it 1n 1ts
movement. The frame N receives a longitu-
dinal rectilinealreciprocating movement from
the main driving-shaft ¢ by means ot eccen-
tries 7, secured to said shaft, and eccentric-

rods or pltmen 0, connected with the eccen-
tries and extended through a cross-head, q,

| which is pivoted on the head of the frame N,
so as to allow it to oscillate thereon. The pit-
men are extended loosely through the cross-
head, so as to allow them to move longitudi-
nally ;thereon, and at opposite sides of the
cross-head the pitmen are provided with col-
lars ¢ ¢, between which and the cross-head
springs s § are interposed.

‘ sald collars the pltmen are SCrew- -threaded and
provided with nuts ¢’ ¢/, by the movement of

terposed springs s s are more or less com-
pressed,and caused to present a greater or less

~resistance to the movement of the pitmen on
the eross-head. Jam-nuts ¢* ¢, back of thenuts
¢’ ¢,serve to retain the latter intheirrequired
positions.

It will be observed that thespringsss,applied
to the pitmen, havingan end-play on the cross-
head,constitute cushioned oryieldingend bear-
ings, which transmit the reciprocating motion
to the cross-head without incurring jars or
pounding of the pitmen and parts connected
tllerewlth, and by pivoting the cross-head a in
the manner shown LOlSIOILﬂ strain on the 1:}11:

'I

springs exerts their power on the cross-head
and are thus compressed, the springs atthe op-
posite side of the cross-head are allowed to ex-
pand to a proper conditiontoreceive the strain
incident to the reverse motion of the pitmen,
which motion they transmit gradually to the
cross-head. The reciprocating frame N has
attached to it heavy steel or other hard-faced
metal plates, d d,which arestraightand rough-
ened, preferably corrugated. transversely 1n
relation to the movement of the reciprocating
frame N, and at the ends of said plates, and
in the same plane therewith, are sieves S 8,
also secured to the frame N.
formed on the frame N,underneath the sieves,
and provided with a suitable outlet, o', at its
side, as shown 1n Fig. S of thedrawings,which
chute serves to carry off the middlings which
fall through the sieves. 1Inlong machinesthe
chute ¢ is to be provided with more than one
of the aforesaid outlets o'. Over the corru-
orated plates d d are roughened or longitudi-
nally-corrugated rolls C O arranged W1th their
axes ab; rwht angles to the 1‘1?10?’611’161113 of the
frame N. The eorrugations of therolls I pre-

which toward or from the cross-head the 1n-,

men is effectually obviated. ‘Whileone pair of

A chute, ¢, 1s

The collars ¢ are 60
mounted movably on the pitmen, and back of
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- {er to dispose obliguiely, as {liustrated in Fig.
3 of the drawings, for the purpose herema,ftel
made apparent. For fine reduction to flour,
- however, 1 employ a smooth reciprocating
5 plate with a smooth roller. The rollers C are
- each supported adjustably over the subjacent
corrugated plates d by means of frames L,
provided with suitable boxes or bearings for
~the jourmals of the rollers, and extended
10
yieldingly supported by springs < ¢, inter-
- posed between said frames. By means of set-

screws k k, passing through the frames I and

into the subjacent frame,the frames L are sus-
talned against lateral and longitudinal dis-
placement, and by springs 4, interposed be-
- tween the heads of the set-screws and the
~ frames L, the latter receive a yielding down-

ward pressure from the set-screws.

I5.

~which allow them a limited vertical vibration.

I denotes the hopper, arranged over the up-

per roll C, and supported adJ ustably in its
position bv a frame, M, to which the hopper

‘the top of the frame I, and supported on

springs ¢°, interposed between the frame M

‘and S‘LIbJELCEBIJb frame 1. = Set-screws &’ ' pass’

through the upper and 1nt0 the lower of said
ﬁames and springs ¢ ¢' are interposed be-
tween the heads of said set-screws and frame

M,toallow thelatter to wbl ate VeIth‘"L“y SImi--

lal to the frame L.

The hopper 1s pr ovided w 11311 the usual feed

35 roll,/,and inlieu of the usual single feed- “Tegu-

]atmw slide I employ two slides, m and »/, on |

- one and the same side of the h0ppe1 and ar-
ranged one directly under the Othel
Iow er slide, m, is of the ordinary constructmn
and adapted to be moved freely to and fr om
the feed-roll for closing and opening the pas-
sage from the hopper to the snl:gacenb orain-
1educ1unf‘ roll C, The other slide, wm/, is ad-
justed in its position by means of set-serews
45 n, connected therewith and extending through
braclkets 0, secured to the exterior of the hop-
per, ab the outside of which bmckets, nuts, or
serew-threaded hand-wheels #’ are connected
to the set-screws for drawing the slide out-
ward, and springs »’ 111terposed between the
slide and inner side of the bracket, push the
slide inward. This slide I employ solely for
regulating the feed. Forshutting off the feed,
when desned I use the ordinary slide, m, and
55 leave the Othel slide, m’, undisturbed in 1tS ad-
justed position, thus obvmtmw the necessity

of readjusting the feed after 01031110 the same.
Between the feed-roll / and grain-reducing

roll C, I arrange a series of steel plates, p p, as
60 best seen in I‘Iﬂ 6 of the drawings, which
plates are set edn*ewlse over the face of the
roll C,and len crthwise of the same, and secured

to the frame M by means of a stud; ry project-
ing from said frame and bearing against one

65 51(16 of the series of plates p p, and a set -Screw,
7', passing through the opposite side of the
frame and pressing the series of plates against

10

50

across the top of the frame E, on which theyare | .
tended from the roll C toward the head of the -

- Said
frames are thus sustained between Springs,

The |

the stud . The edges of the plates facing the

roll C are rounded transversely, and conjoint-

ly présent a corrugated face toward the roll C.

-T'he space between said face and roll is grad-
-ually diminished or wedge-shaped, soastoal-

low the grain to freely enter,and cause the same

1 to Decome gradually subJeeted to the impinge-

ment or abrading action of the two corrugated
Surfaces, as will be hereinafter explained.
O represents an endless apron or belt ex-

reciprocating frame, for the purpose of con-

~veying fo the latter the grain thrown upon the

belt by the roll C. Across the belt 1s attached

one or more b1ushes 8, which by the move-
‘ment of the belt are caused to sweep over the

subjacent sieve S of the reciprocating frame N,
and thereby sweep the grain tow ﬂrd the cor-

rugated plate d.

D D designate two ceor run'ated ma,m reduc

“ing rolls arranwed heyond the head of the re-
| (31p1 ocating frame N,and provided with a hop-

"o

73_ |
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per, T, W]chh commumcates with the foot of 90' '

| the reciprocating frame N by a suitable con-
5 18 secured, said fmme bema extended across

veyer, f, which may consist simply of an end-
less apron, as shown. 'The several grain-re-
ducmg rolls are pmVlded with pulleys on the
ends. - The rolls C C and one of the rolls D

receive rotary motion in the direction indi-

“cated by arrows in Fig. 1 of the drawings by

means of driving- belts arranged as follows: A

belt, 1, connects with the pulleys B B of the

| ro]ls C C, a belt, 2, is extended from the driv-

ICO

ing- pulley A around the farthest pulley B,and

~runs thereat on top of the belt 1, and a belt
3, 18 extended from the drwmg puliey A to;.
the pulley B’, and thence to the farthest pul-

ley B, and runs on top of belt 2, between said
pulley B and driving-pulley, ¢ S‘t:hown in Fig.
1 of the drawings.

By the descrlbed arrangement of the driv-
ing-belts I insure a more positive and synch-
ronous movement of the several rolls. Other
belts are arranged in the ordinary mechanical

manner to transmit motion to the upper grain-

reducing roll D, and to the feed-rolls of thetwo
hoppers, and a pulley is attached to the main
shaft g, and connected-by a belt with the pul-
ley of the prime motor. (Noft here shown.)
The operation of my described grain-reduc-

I1I0O

II-5.

1ng apparatas 1s as follows: The driving-shaft

9, being set in motion, imparts a reciprocating
motion to the frame N and rotary motion to
the several grain-reducing rolls and feed-rolls.
The slide m of the hopper bemg withdrawn,
and the feed-regulating slide m' being prop-
erly adjusted for the requisite flow of grain
from the hopper, said grain drops onto the
upper portion of the periphery of the upper
roll C, which carries the grain under the

edges of the series of plates, and by the im-
pmﬂ"ement of the corrugated faces of the roll
and plates the grain becomes split longitudi-
nally. It thence falls onto the endless belt

O, which conveys it to the head of the re-
ciprocating - frame N, where the grain falls
onto the first sieve,

S, which removes the
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finer particles of the split grain and causes
the coarser particles to advance to the corru-
cated plate d. In passing over this plate it
is subjected to the impingement of the corru-
gated roll C, said impingement being rendered
intermittent and momentary by the recipro-
cating movement of the plate d, which in its
downward movement draws the grain quickly
under the roller, and in its upward movement
exerts a sudden abrading action on said grain,

-thereby effectually disintegrating the grain

without subjecting the bran to excessive rub-
bing, which latter tends to discolor the mid-
dlings. Asthemiddlings passf{rom theupper
roll to the lower roll © they are subjected to
the scalping action of the intervening sieve,
S, which separates the fine from the coarse
middlings. The second roll operates on the
middlings brought thereto by the reciprocat-
ing movement of the sieve S in the same man-
ner as the first roll, and the said operation can
be continued by additional rolls and addi-
tional sieves and corrugated plates. Such of
the broken grain as escapes from the foot of
the reciprocating frame N 1s conveyed by the
conveyer f to the rolls D DD to complete the
process of disintegrating the grain.

Havingdescribed myinvention,whatIclaim
18—

1. In combination with the hopper I, feed-
roll [, and the slide m, adapted to moveireely
to and from the feed-roll, theslide m/, arranged
over the slide m, and the set-screws n, hand-
wheels #/, and spring #°, for controlling the
slide m/, substantially as deseribed and shown.

2. In combination with the grain-reducing
roll and the hopper, a frame interposed be-
tween sald parts, and a series of plates
clamped detachably in said frame and dis-
posed longitudinally and edgewilse in relation

to the roller, substantially as specified and

shown.

3. In combination with the main frame of
the machine, a reciprocating plate, a grain-
reducing roller over said plate, the frame 1L,
extended across the main frame and pro-
vided with journal-bearings for the aforesaid
roller, springs ¢ ¢ interposed between said
{rames, sef-screws holding the frame L on the
springs ¢ ¢, and springs ¢ ¢ interposed be-
tween the frame L and headsof theset-screws,
substantially in the manner specified and

shown.

4. In combinalion with the grinding-plate

d, roller C, and its supporting-frame L, the
frame M, mounted on the frame L, springs ¢
¢* interposed between said frames, set-serews
holding the frame M on the springs ¢ <7
springs ¢* 7° interposed between the frame M

and heads of the set-screws, and the hopper
mounted on the frame M, substantially as set
forth and shown. |

5. In combination with the reciprocating
frame N, carrying sieves and corrugated
plates, and the grain-reducing roller C, re-
volving with the upper portion of its periph-
ery toward the lhead of the reciprocating
frame, the endless belt O, arranged to convey
the grain from the roller to the head of the
aforesaid frame, substantially as described and
shown. | |

6. In combination with the reciprocating
frame N, carrying sieves and corirugated
plates, and the grain-reducing rolier C, re-
volving with the upper portion of its periph-
ery toward the head of the frame N, the end-
less belt O, arranged to convey the grain fromn
the roller to the head of the aforesaid frame,
and a brush or brushes attached to said belt,
substantially as described and shown.

7. The combination of the reciprocating
frame N, provided with the grain-reducing
plate d, the supporting-rollers P P under
said :frame, and the grain-reducing roller C
over the plate d, substantially as described
and shown.

S. In combination with the reciprocating
frame N, provided with the corrugated plates
d and sieves S, the corrugated rollers C over
the plates d, the chute ¢ under the sieves, a
set of co-operating grain-reducingrollers, D D,
and a conveyer, f, extended from the foot of
the reciprocating frame to the hopper of the
rollers, substantially as described and shown.

9. In combination with the reciprocating
frame N, provided with corrugated plates d d,
corrugated rollers C Coversaid plates,and a set

of grain-reducing rollers, the main driving-

pulley A, pulleys B, B, and B, connected, re-
spectively, to rollers C C and D, the belt 1,
connecting the two pulleys B B, the belt 2,
extended around the driving-pulley and far-
thest pulley B, and running thereat on top of
the belt 1, and the belt 3, extending from the
driving-pulley A to the pulley B, and run-
ning on top of belt 2 between the farthest pul-
ley B and driving-pulley A, substantially as
described and shown.

In testimony whereof L have hereuntosigned

my name and affixed my seal, in the presence

of two attesting witnesses, at Oswego city,:

in the county of Oswego, in the State of New
Yorlk, this 8th day of May, 1884,

ALBERT J. WILLTAMS. [L.s.]

Yitnesses:
ALBERT W. SMITH,
CHAUNCEY C. PLACE.

60

7C

-}
Chi

20

gC

95

100

103

tI0O




	Drawings
	Front Page
	Specification
	Claims

