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UNITED STATES

PATENT OFFICE.

HENRY B. STEVENS, OF BUFFALO, NEW YORK, ASSIGNOR TO GEORGE L.
- SQUIER, OF SAME PLACE. |

IMPROVEMENT IN RICE-HULLING MACHINES.

Specification forming part of Letters Patent No. 148,794, dated March 17, 1874; application filed
| February 17, 1874.

To all whom it may concern * |

Be it known that I, HENRY B. STEVENS, of
the city of Buffalo, in the county of Erie and
State of New York, have invented certain Im-
provements in Machines for Hulling Rice and
other Grains, of which the following is a Speci-
fication: | |

In the accompanying drawing, Figure 1 is a
plan of my machine; TFig. 2, a central trans-
verse vertical section thereof; Fig. 3, an ele-
vatlon of the pitman, detached. Fig. 4 is a
horizontal section of the end of the pitman,
showing the boxes of the erank-pin. I 2. D18
a fragmentary section in line # z, Fig. 2.

Like letters of reference designate like parts
In each of the figures.

The common methods of hulling rice, &e. , DY
pounding it in mortars or grinding it between
stones requires hard, non-elastic substances to
etfect the hulling, as the hulling is done chiefly
by abrading, disintegrating, or cutting away
the hulls, by which means a considerable por-
tion of the grain is broken, cut, and worn away,
and wasted. My object is to hull the arain
without injuring it, and for that reason I avoid
hard, unyielding substances, and choose those
that have some degree of elasticity, by means
of which I roll the grain back and forth, with-
ouv cutting or breaking it, until the hull is split |
and loosened and the kernel freed therefrom.

FFor this purpose my improved machine con- .
sists, generally, of two inclined plane hulling-
surfaces, A A’, of wood, the one, preferably,
stationary, and the other having a longitudinal
reciprocating and slightly swinging or oscil-
lating movement at right angles to the line of
mclination, the grain being fed in a thin sheet
between the hulling-surfaces at their. upper
edges, and, after being hulled, discharged at
the lower edges thereof, |

In a huller patented by me December 16,
13873, I use end wood, or end wood and rubber
combined, for the hulling-surfaces. The same
hulling or rubbing surfaces can be used to good
advantage in my present huller. But I have
found that in a huller with the rubbing-sur- |
faces arranged substantially as in my present
machine, the side grain of wood is especially

adapted for the hulling-surfaces; and, as it is |
cheaper, easier procured, and easier dressed ]

| than end wood, T prefer it for this purpose. I

arrange the wood so that the grain of it will
ran at right angles, or nearly so, to the line of
motion of the runner, and then any uneven
wear of the surface (up to the point where the
whole needs dressing) will only add to the fa-
cility for rolling over the grains to be hulled,
and Increase the efficiency of the machine, as

‘the uneven wear soon brings the surfaces into

the best shape for the most efficient work with-
out requiring them to be grooved. Itmustbe
borne in mind in this connection that in my
huller the hulling is effected not by abrasion
or wearing away the hull by friction, but by
splitting the hull longitudinally of the kernel,

| 80 that the hull will peel off or the grain shell

out of it, which effect is produced by rolling

‘the grain over back and forth under more or

less pressure. g} | |

Having provided the proper rubbing or hull-
Ing surfaces, my next object is to apply them
in such a manner that machines of any desired
capacity can be built. In my patented huller
abovereferred to the hulling-disks, being round,
must necessarily be limited in size, and cannot
be advantageously used beyond a certain size,
and greater capacity can Le obtained only by
multiplying the disks. To obviate this diffi-
culty, I construct the hulling-disks of my pres-
ent huller in the form of a long parallelogram,
limited in width, but indefinite in length. The
disks can thus be made fifty or a hundred, or
more, feet long, if desired, according to the
amount ot work required to be accomplished,
and a single machine may be made to do the
work of many of any other construction. The
machine is thus admirably adapted for large
rice-mills driven by steam or water power, &c.,
although machines can be constructed on this
plan on a small scale to be driven Dy hand or
animal power. |

¢ & are the rectangular blocks of which the

| hulling-surfaces are composed. They are placed

side by side in two rectangular frames, B B/,
either of which may be made the “runner,” or
the one to which motion is imparted; but for
cheapness of manufacture, and convenience and
ease of handling and adjustment, I make the
upper one, B, the runner. o
The inside or hulling surface of the frames




o

may be made from fen to twenty inches wide, |

while their length can be varied from a few feet
to almost any length that will permit of the
practical operating of the runner or moving
fraime.

wider and longer than the upper one; in order
to hold the grain thatis being hulled, and to glve
sutlicient space for the peculiar movement im-
parted totherunner A. Cisarectan oularirame,

consisting of three parallel beams, ¢ ¢ ¢'; cON-

nected at the upper ends by a cross-beam, ¢,
and at the lower ends by a plank, ¢’. The
lower ends of the beamse ¢ ¢' are formed with
o semicireular recess, d, which fit so as to turn
on the rounded upper surface of a beam, Ii,
secured to the top of suitable posts 14 The
opposite side of the frame U 1s supported by
a ~tandard, I, which passes through the cen-

tral beam ¢!, and is adjusted up and down on |

said standard, and held in the required POSI-
tion by pins f, fittinginany of a series of holes
1 the standard. The frame B’ rests on the
plank ¢%, and is held in place thereon by cleat-
blocks ¢, sccured to the plank, pins or set-
serews ¢ passing through two of said cleats
nto the endsof the frame B/, Theupper frame
B is placed above the frame DI, the wooden
blocks of the former Leing held down in the
frame by a longitudinal bar, H, extending
across the top of the Dlocks, and secured at
the ends by tie-bolts I, connecting with the end
pieces of the frame B. This permits the lower
tace of the blocks a @ to rest upon thosein the
lower frame, while the frame B itselt 1s sup-
ported above the same. J J are two short
standards at the upper end of the frame U,
provided with notched plates I, forming ad-
justable pivot-edges for two suspension-rods,
K, connccting with the ends of the rrames b,
by which the latter, as it is operated, 1s held
in properposition. listhehopper, constructed
in any suitable manner so as tofeed the grain
in a thin sheet onto the upper surface of the
lower huller. The back side of the hopper 1s
supported by a standard, 1, fitting and sliding
in o mortise in the beam ¢!, and held 1n any
desired position by a pin, #/. L is a pitman
attached to the frame B, and connecting with
o crank-pin, m, at the end of the driving-wheel
n, by whicl the required motion 18 imparted
to the runner. A brush, o, is attached to each
cndl of the running disk to push the grain back
at every stroke, and prevent it accumulating
on each end of the lower huller A’. The blocks
or disks @ are so placed in the frame as to be
casily removed and replaced when desired for

repairs, dressing, &e. They can be made ot

any desired thickness, and when they have
become worn down to the frame B, the sct-
screws can be loosened and the disks moved
torward until they are nearly worn out, while
the blocks in the lower frame can be elevated
by placing any suitable backing beneath themn.

It is obvious that if the disks were set hori-
sontally, the grain would not feed itselfthrough.
1t is also obvious that in such a position the
tull weieht of the upper disk would rest upon

The lower hulling-surface, A/, is macie |

148,774

the lower one: To obviate these difficulties
‘and gain certain great advantages, I incline

them by means of the adjustable frame C, as
before described. By this means the grain 1s
fed through by the force of gravity, and the
pressure of the upper huller diminished. Dif-

ferent kinds and conditions of grain require

varied manipulation. New grain will not bear
so much pressure without breaking as old
orain. Upland rice requires slower feed and
oreater pressure than lowland. Manifestly,
the huller should be adjustable in these re-
speets, so that each kind and condition of

orain can have its own proper manipulation.

The huiling-surfaces A A’ being adjustable
to any desired inclination, as betore described,
enables me to readily adapt my machine to
the Lkind and condition of grain to be operated

on, to regulate the amount and rapidity of

feed, and the amount of pressure upoil the
orain, as may be required.,

It is obvious that the running disk might be
made to runupon ways or upon friction-rollers;
but I prefer, for many reasons, to hang 1t upon
two or more rods or hangers, which run par-
alle] to the main frame, and are pivoted to the
upper side thereof, as betfore described. by
this means a peculiar reciprocating and osell-
lating motion is imparted to the running disk,
whicl facilitates the passage of the grain be-
tween the hulling-surfaces, and assists in the
hulling by giving the grain a peculiar twist at
every reciprocation of the runner. The welght
of the runner can be adjustable in various
othier ways, as by means of springs, weights,
and pulleys, &e.; but I prefer the method de-
seribed as the most simple and efficient.

The rods K also enable me to get the re-
quired motion with the least possible loss of
power by friction. The series of pivot-bloeks
enable the rods to be moved down as the hull-
ing-blocks wear away, so as to keep them al-
ways in the plane of the frame B.

Although the hopper is adjusted with the
frame C, 1t is also capable of an independent
adjustment, by means of the standard ¢ or
other suitable device, which enables the feed
of the grain to the hulling-surfaces to be (L1-
minished by lessening the inclination of the
hopper, while at the same time the feed through
the huller can be increased, and the pressure
upon the grain diminished, by increasing the
inclination of the hulling-surfaces, as occasiol
may require.

My machine can be arranged at one side of
a room, and thus occupy but little space, and
it can be constructed so that two or more sets

of hulling - disks can be placed under each

other, and be operated in the same frame.

 In operating one of my machines when the
runner is of considerable length, the weight is
such as to bring a heavy strain upon the actu-
ating parts, and require a great expenditure
of power to overcome the inertia of the run-
ner, both in starting and arresting the same
at each extreme of its movement. To obviate
this difficulty, and to gradually overcome this
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inertia, I provide the head of the pitman with |
Yleldmﬂ boxes, by arranging a spring back of

each box. Although a spir al or any other suit-
able spring may De employed, I prefer to use
a block, s, of india-rubber. To adapt these
rabber blocks to the pitman, I make the latter
of a wooden body, ?, to give it the required
stiftness, with a metalhc. pivot-block, ¢, at the
end where it connects with the frame B , and
another metallic block, %, at the opposite end,
forming a socket to receive the end of the
A wrought-iron rod, %, passes along
each side of the pltnmn and "LI‘OH.IH]. the blocL
', and through lugs formed with the block t?,
and thence throunh the boxes v, and an end
block, #°, where they are prowded with nuts
!, ale the rubber blocks fitting in recesses
formed in the blocks #* ¢ and the box v, by
which they are securely held in place. These
rubber blocks allow a slight relative movement
of the box v at either extreme of movement,
whereby the jar and strain on the parts are
materially lessened, and the power required to
drive the runner very much diminished.
While I prefer to give the runner the com-
pound motion hereinbefore described, yet this
1s not absolutely essential, as a reciprocating
motion in a right line given fo the runner is
all that is required to render the machine ef-

-~ fective,.

1t 1s obvious that the construction of many
of: the parts of the machine can be considera-
bly varied without changing the principle or
mode of operation of the machme Any other

suitable material than wood may be used as
the hulling-surfaces, although I prefer to use
the la.tter.

What I claim as my invention 1s—

1. A rice-huller consisting of two inclined

plane hulling-surfaces, to one of which a recip-

rocating motion at rlght angles to the line of
1nchnat10n 18 given, Substantlally as hereinbe-
fme set forth. |
2. The combination, with the. two inclined
hullmﬂ-surfaces, of the suspension-rods K, by
which the peculiar oscillating movement hel ein

described i1s imparted to the runner as it recip-

rocates, substantially as and for the purpose
hereinbefore set forth. :

3. A rice-huller consisting of two inclined
plane hulling-surfaces composed of ungrooved
wooden blocks with the grain running in the
direction of the inclination of the huller while
the runner thereof has a reciprocating motion
in a right line, or nearly so, and at right an-
oles to the dlrectlon of the ﬂ‘*l ain of the wood,
substantmllv as and for the purpose her embe
fore set forth.,

4. The combination, with the 11101111 ed frames
B B/, of a pivoted adjusta,ble frame, U, for sup-
portmﬂ and adjusting the mclmatwn of the

hulling-surfaces, substantially as and for the

purpose hereinbeibre set torth.

5. The combination, with the frame C and
frames B B/, supported thereby, of the suspen-
sion-rods K and notched pivot blocks or plates
k, substanfially as and for the purpose herein-
before set forth. |

6. The combination, with the hulling -sur-
faces and adjustable frame C, of the hopper L
and adjusting-standard <, Sllbst&ntlall yv.as here-
inbefore set forth.

HENRY B. STEVENS.

Witnesses:

JNO. J. BONNER,
EDWARD WILHELM.
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