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and Fig. 11 is a side view of same. 
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ROLLER-MILL FOR GRIN DING GRAIN. 

SPECIFICATION forming part of Letters Patent No. 251,826, dated January 3, 1882. 
Application filed January 17, 1881. (Model.) 

To all whom it may concern: 
Be it known that I, CHARLES G. BURK 

HARDT, of the city of Buffalo, in the county 
of Erie, State of New York, have invented a 
new and useful Improvement in Roller-Mills 
for Grinding Grain, of which the following is 
a full, clear, and exact description, reference 
being had to the accompanying drawings, mak 
ing part of this specification. 
My improvement applies to that class of mills 

in which the material-grain, &c.-is ground 
between rollers. In my improved mill the 
grain has positive feed to the rolls, and after 
passing between them falls on a reciprocat. 
ing sieve, which separates the finer from the 
coarser material, each going to a separate con 
veyer for removal from the apparatus. - 
In the drawings, Figure 1 is an end eleva 

tion of the apparatus. Fig.2 is a side eleva 
tion of adjustable boxes, and Fig. 3 is a ver 
tical transverse section of same, Fig. 4 is a 
vertical section of upper box, and Fig. 5 is a 
horizontal transverse section of same. Fig. 6 
is a vertical section of lower box, and Fig. 7 is 
a horizontal section of same. Fig. 8 is a verti 
cal transverse section through the apparatus. 
Fig. 9 is an enlarged section of one side of the 
feed-hopper. Fig. 10 is a top view of shaker, 

Fig. 12 is 
an end, view of the brush-stick, showing the 
adjusting device. Fig. 13 is a detail view of 
one end of the brush-stick, showing the adjust 
ing device. Fig.14 shows the apparatus one 
half in side view and one-half in vertical sec 
tion, the end portions of two rolls being shown 
inside view. Fig. 15 is an end view of the ap 
paratus, showing the driving mechanism. Fig. 
16 is a detail transverse section of part of the 
grinding-surface of the roll, showing the back 
of the teeth curved in the are of a circle; and 
Fig. 17 is a similar section, showing the back 
of the teeth curved in the arc of an ellipse, 
the cutting-edge of the tooth being at the point 
in the ellipse where the conjugate diameter of 
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said supposedellipse would touch its periphery. 
Fig. 18 is an enlarged view of one of the sieve 
supporting rollers. - 
AA are duplicate feed - hoppers, each pro 

vided at the bottom with a feed roller, B, 
whereby the grain is removed from the hopper 
and fed to the grinding mechanism in a well 
known lmanner. 

C is a slide arranged in the bottom opening 
of eachhopper A, on the under side of the outer 
wall of the hopper, and made adjustable to. 55 
ward the feed-roller B to regulate the feed. 
The slide C is moved by a screw, c, attached 
to a lug, c', of the slide by means of its head 
and aljam-nut, and working in a threaded lug, 
c”, secured to the hopper A. By turning the 
screw c in one or the other direction the slide 
C is raised or lowered and the feed accordingly 
increased or reduced. B is another slide ar 
ranged in the bottom opening of each feed 
hopper A, on the upper side of the outer wall 
thereof. 
D is a yoke attached to the under side of 

the slide D, and extending through a slot in 
the outer wall of the hopper. . 
E is an eccentric mounted upon a horizon 

tal shaft, F, and engaging in the yoke D'. 
F is an arm mounted upon one end of the 

shaft F, the two arms F being arranged upon 
the same side of the machine and connected 
by a bar, G, whereby both arms and eccentrics 75 
are actuated, and both slides D raised or low ered simultaneously. 

If desired, cog-segments and gear-racks may 
be substituted for the eccentrics Eand yokes D'. 
The slides D limit the in aximum amount of 

material which can escape from the feed-hop 
pers, and also serve to shut off the feed entire 
ly, when required, and the slides C are each 
adjusted separately to regulate the feed from 
each hopper independent of the other. 
H represents an inclined board or plate up 

on which the grain falls from each hopper, and 
whereby it is conducted between the grinding 
rolls II', which are arranged in two pairs, side 
by side, in the frame of the machine, the rolls 
constituting one pair being arranged one above 
the other, The roll I of each pair runs at a 
greater peripheral speed than the roll I', the 
contiguous surfaces of the rolls moving in the 
same direction when the rolls are used for re 
ducing grain; but they may rotate in opposite 
directions when the rolls are employed for shell 
ing or hulling grain. The rolls II have their cy 
lindrical surfaces provided with spiral ribs i, 
laid in the same direction on both rolls, so that 
the contiguous ribs will cross each other and 
have a shearing action on the material. The 
ribs are composed of a flat abrupt side, i, and 
a curved side, i, of less inclination. The abrupt 
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side islaid parallel with a radial line, ii, drawn at one or both ends with an eccentric flange, 
through the middle of the rib, and the curved R', which rests upon a bearing, N', between the 
side is formed by the arc of a circle of ellipse, lower ends of the guides T. The flange R is 
the center of the circle lying in the line i i", provided with pin-holes ", for the insertion of a 
which is a continuation of the abrupt side it of rod, whereby the journal-boxes R can be turned 
the rib, whereby the edge of the tooth is made in the blocks S. By turning the journal-boxes 
approximately rectangular. This form of the in the blocks S the eccentric periphery of the 
ribs i is clearly shown in Figs. 16 and 17, and flanges R bears against the bearing or sup 
the direction in which the rolls rotate is illus- port N and raises or lowers the block S be 
trated in the same figures by arrows, the roll tween the guides T, whereby a rectilinear ver 
having the greater speed being indicated by tical adjustment is given to the block S and 
two arrows. The ribs in the two rolls are re- the journal-box R supported therein. The ec 
versed-that is, the flat side is the advance centric flanges Rare provided with set-screws 
side in the fast roll and the reverse side in the ', which bear against the outer side of the 
slow roll-when the rolls are used for grinding, pillow-blocks S, and whereby the journal-boxes 
as shown in Fig.16, but when the rolls are used are secured in position after being adjusted. 
for hulling the curved sides are the advance U are cylindrical journal-boxes, in which the 
sides in both rolls, as shown in Fig. 17. From shaft I of the upper roll turns. These boxes 
six to thirty-two ribs to a circumferential inclh are arranged in pillow-blocks S', which slide 
are cut into the rolls, according to the kind of between the guides T, and which rest upon ec 
work for which the rolls are used. 

J. represents two or more inclined sieves, 
upon which the ground material drops from 
the rolls II, and whereby the finer parts are 
separated from the coarser parts, the latter 
passing over the tail ends of the sieves into a 
trough in which a conveyer, P, is arranged, 
and the finer parts, which are si?ted through, 
falling into a hopper, N, which is provided at 
its bottom with a conveyer, O. The sieves J 
have a shaking motion transversely to their 
inclination, whereby an effective separation of The upper rolls are retained in position after 
the finer from the coarser particles is effected being adjusted by a set screw bearing against 
and the clogging up of the meshes of the each of the arms v, as shown in dotted lines 

the upper side of the lower blocks, S. By 
turning the eccentrics V the upper rolls are 
raised or lowered with reference to the lower 
rolls. are arms secured to the inner ends of 

of the side frames of the machine, and W is a 
rod, which connects the two arms ) on the same 

ed by a cross-bar, X, whereby both rods and 
the four eccentrics are actuated simultaneously, 

screens is prevented. The sieves J are actu- in Fig. 1. 
ated by eccentrics l, mounted on a shaft, L, Y is a spring, which bears upon the upper 
and the ends of the sieves impinge againstad-block, S', and which is preferably arranged to 
justable springs M, whereby a greater or less surround the cylindrical oil-cup Y', which forms 
jarring action can be given to the sieves. The part of this block. The tension of the spring 
latter are supported on Tollers j by means of Y is regulated by a screw, Z, which works in a 
angle-pieces j', attached to the under sides of threaded housing, Z, and bears upon a disk or 
the sieve-frames. The rollersi turn in sup. follower fitted upon the upper end of the spring 
ports secured to cross-pieces.j', which are at-Y. These springs permit the upper rolls to 
tached to the frame of the machine. By this rise when a hard substance passes between 
means a rectilinear motion is imparted to the the rolls, thereby preventing injury to the dress. 
sieves at right angles to their inclination. The 
rollersj are preferably constructed with con 
vex peripheries to allow the inclination of the 
sieves to be changed without impairing the 
bearing of the rollers upon the cross-bars j'. 

If desired, the number of sieves may be in 
creased to divide the ground material into 
grades of different fineness, and in this case a 
separate conveyer or discharge-spout may be 
provided for each grade. 
Q represents brushes arranged underneath 

the lower rolls to detach the meal which mayad 
here to them. The brushes Q extend through 
slots in at both ends of the machine and rest 
with their ends upon set-screws Q', whereby 
they are adjusted toward and from the rolls. 

to rise independent of the other end, the up 
perjournal-boxes, U, are provided with spheri 
cal bearings in the blocks S', as clearly shown 
in Figs. 3 and 5. As shown in Fig. 6, the lower 
pillow-block, S, is composed of two side pieces, 
S', and an upper connecting-piece, S', to the 
lower side of which the side pieces are secured 
by vertical bolts s. The connecting-piece S. 
is constructed on its upper side with a depres 
sion, in which the eccentric V finds a seat or 
bearing. 

b represents the driving-belt running over 
a driving-pulley below, which is not shown in 
the drawings, and thence over a pulley, b', 
upon the shaft of the upper fast roll I. From 

I represents the shaft of the lower roll, the pulley b the belt runs over the tightener 
and R the cylindrical journal-boxes in which pulley d, and thence over the pulleye upon 
this shaft turns. The boxes R turn in pillow. the shaft I of the lower fast roll I, and thence 
blocks S, which slide vertically between paral- to the driving-pulley beneath, which is not 
lel guides T, formed with the frame of the ma- shown. 4. 
chille. The journal boxes R are constructed d is a pulley cast with or secured to the 

centrics V, pivoted between lings s, formed on 

the shafts of the eccentrics V on the inner sides 

side of the machine. The rods Ware connect 

In order to allow either end of the upper roll. 

7 o 

75 

90 

95 

OO 

IOS 

O 

II5 



IC 

IS 

251, S26 

tightener-pulley, and having a smaller diam- I claim as my invention 
eter than the pulley d. The pulley d is con 
nected by a belt, f, with a pulley, f', secured 
to the shaft I of the upper slow roll I'. The 
shaft of this roll carries on the other side of 
the machine a pulley, h, which is connected by 
a belt, k, with a pulley, m, upon the shaft of 
the lower slow roll I', as represented by dot 
ted lines in Fig.15. The pulleys bande upon 
the shafts of the two fast rolls II are of equal 
diameter, to cause these rolls to. rotate at equal 
speed, and the pulleysh and n upon the shafts 
of the slow rolls II are also equal in diame 
ter. 
The shafts of the fecd-rolls B carry spur 

wheels B", which mesh together and are driven 
by a pinion, o, mounted upon a shaft, p. The 
latter carries a pulley, q, connected by a belt 
with a pulley upon either of the shafts I. As 
the latter revolve in opposite directions the 
pinion o would rotate in an improper direction 
if the driving-belt were changed from one shaft 
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I° to the other. To prevent this the pinion 
shaft p is supported in a hanger, r, which is 
pivoted at t, and which can be adjusted by a 
set-screw, t, passing through a curved slot, ', 
in the hanger, in such manner that the pinion 
o can be engaged with either of the gear-wheels 
B'. By this means the latter can be rotated in 
the proper direction from either shaft I'. 
Although no special claim is made to various 

parts of the machine shown, described, and 
not claimed, their illustration and description 
are considered necessary to a proper under 

35. standing of the machine and its mode of op 
eration. . . 

I do not desire to claim the adjustable bracket 
on which the pinion is supported, which oper 

40 
ates the feed-rollers, this being shown and de 
scribed for the purpose of illustrating the feed 
mechanism more fully. 

1. The combination, with the feed-slides D, 
having yokes D' on their under sides, of eccen 
trics E, engaging in said yokes and mounted 45 
each on a separate shaft, F, arranged under 
neath each feed-slide, arms F, secured to the 
shafts F, and a rod, G, whereby the arms F. 
are connected, substantially as set forth. 

2. The combination, with the pillow-block 5o 
S and guideways T, of a journal-box, R, ca 
pable of turning in the block S, and provided 
with an eccentric flange, R', bearing against a 
support, N, substantially as set forth. 

3. The combination, with the rolls I I, of 55 
the pillow-blocks S S', rectilinear guideways 
T, and the eccentrics V, interposed between 
the blocks SS for adjusting the distance be-, 
tween the rollers, substantially as set forth. 

4. The combination, with the rolls I I, of 6o 
the pillow-block S S', having lags s, guide. . . . 
ways T, and eccentrics V, pivoted between the 
lugs s, substantially as set forth. 

5. The combination, with the rolls II', of the 
blocks S S', guideways T, eccentrics V, pro 
vided with arms , rods W, connecting arms 
v, and cross-bar X, substantially as set forth. 

6. The combination, with the rolls II, of the pillow-blocks S S', guideways T, eccentrics 
W, interposed between the blocks S S', and 7o 
adjustable spring Z, bearing upon the upper 
block, S', substantially as set forth. 

7. The combination, with the journal-box R, 
of the pillow-block S, composed of two side 
portions, S', and connecting-piece S, to which 
the side portions are secured, substantially as 
set forth. 
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CHARLES G. BURKHARDT. 
Witnesses: 

SAML KNIGHT, 
GEO. H. KNIGHT, 

  


