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chme in 1ts case.

UNITED STATES PATENT OFFICE

JEERES JEHU HOLLI\'GSWORTH 01" ZA\TESVILLE OIIIO

' MILL FOR GRINDING AND BOLTING.

Specification of Letters Patent No. 8,527, dated November 18, 1851.

_ To all wkom it may concern:

Be it known that- I, JIJHIj HOLLINGS-.

wortH, of Zanesville, of the county of Mus-
 king um State of Ohio, have invented a new
5 and useful Machine for orinding and bolt-
“ing wheat and other cereal orain and for

grmdmg over and bolting mlddhnos and

. 'bran which I call a ormdmﬂ and boltlnt.
machine;” and T do hereby declare the fol-
§*}-}j.ﬁf"€_10 lowing is a full, clear, and exact description
ot the constructmn and operation of the
same, reference being had to the annexed
drawmgs ‘making a p*ut of this Spec1ﬁc‘1~
tlon, in which—

.'1 ‘Figure 1 is a perspectlve view of the ma-
Fig. 2, a vertical section—
- % or end view. Fig. 3 ‘L view of the roller
— or grinder, Wlth the three adjustable con-

caves or segments and the movable aprons
Fig. 4, a view of the
.. guides in the case or pipe, to prevent meal
scattermg endwise and of the inside of hop-

:20 with their cranks

~per into which the flour is bolted. Tig. 1,
.- perspective view of machine in its case A D
_'-i;;2a D C, is a view of the machine standing on
- its legs D O N C; which are cast iron, and
SN form a part of each end of the machme
. Sis a shaft on which is fitted the driving
pulley P this shaft S runs i * babbitt

30 metal bo*ies which are fited in cast iron
o pmt of the ends of
" the- machln-e (these bearers of the shaft.

~ bearers,- Wthh form &

- crossing the opening in each end). On this
. - shaft S (which runs through the machine
35 from one end to the other; ) there are two
- circle flanges one at each end inside of the

“machine; these flanges are secured to the

~ shaft S, by four arms 1, 2, 3, 4, which ex-

tend from the rim of the ﬂ‘mo'es in, toward |

40 the shaft forming an eye ¢ around the shaft;
. (these arms may be seen in this figure,
b throucrh the open ends of the machine whlch
o are covered with wire gauze). On these
= flanges (inside of the machine), are fitted
?'1:3.;:5'.--'j'45 eight beaters; with brushes fastened to them.
. Pis the drwmg pulley, by which the ma-
- chine is run, and revolves in the direction

of the arrow.

50 moves 1in the same dlrectlon and also the
. beaters and brushes which are fastened, to
.'5;::_'*__-..,-',;? ::'; said Sh‘lft

& These beaters and brushes revolve in a con-

cave, the lower half of which is covered
5" with wire bolting cloth. I is a pulley or

Sh‘tft S between the pulley P fmd the end

pulley
‘arrow, the pulley J also turns in the same

shaft T inside of the

screws KX . M (Fig.

‘When the driving pulley P

revolves, the shaft S, to which it is secured,

(by before described ﬂ*mcres) _

of the machine; a belt connects the pulley

I to the pulley J hence when the driving

P’ Ievolves in the. dlrectlon of the
direction. This pulley J is secured to the

shaft T which extends from one end of the
machine to the other.

The

around pulleys I and J)..

the same direction. with the brushes that

are fitted on the shait S5, hence when the
‘machine 1s 1n operqtlon ‘the roller and -
‘brushes
‘volve in the same direction.
case, are three segments or portions of con-
‘caves, which fit closely to, but do not touch
‘the roller they are hung at the top by a

shaft :)‘“I,SSIII'D through them, and: are loose
at the bottom and movable by adjusting
3 glves a correct view
“of this roller and the 3 seoments or portions
of concaves, that are ad]_us_table and 1nde-
These segments or -
‘portions of concaves are made of French
‘bur stone, emery, or metal, and, grain pass-
Ing between the roller and these segments
iwﬂl be crushed
~as the segments are “set closer to or farther
off from the roller.
| outsu:le of the case, and 1n which the ends of .

(in the concave below); both re-

pendent of each other).

or ground finer or coarser,
F G 1s a movable slide

the wire cranks the  movable

(to which

aprons inside of the case are fastened), are
pushing this slide one
way or the other, dlfferent inclinations are

inserted; so that by

given to-the aprons (hung on these wires in-
side of the machine).. These aprons,
are seen in Figs. 2 and 8), conduct, and dis-
tribute, the meal on to the roller ; aceor ding
to their inclination, causing the meal to pass
%10110, slower, or faster, to its discharging

end.. H 1s the recelving or entering hopper

where the grain passes 1nto the ‘machine.
I 1s the dlscharomg spout, for the bran,

and offal; V. .Q R U is the hopper be1ow

which recelves the flour thqt the revolvmﬂ
brushes force thr ough the wire bolting con-
cave, ‘Wthh Surrounds sald brushes. .

hopper 1s divided into several parts, so that
each quality of

Fig. 2 1s 4 Vertlca,l section or end view.
M N O, 1s an end view of a half concave
made of ere boltlng cloth

: - On this shaft T 1n-
side of the case, 1s fitted a roller made of
French bur stone, emery, or metal.

shaft T being connected with the shaft S,

by means of before described belt (passmw

The roller on the .
machine, revolves in

(which

This

flour may be kept separate.

1,2,3,4,5,6,7,
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8, is a circular flange, secured to the shaft S
by arms U, V, W, X, forming an eye arcund

salcd Shait there is another' similar flange
on the sh%ft S, at the other end of the ma-
chine; between these two flanges are fitted
elight beaters end views of Whloh are seen

1in thls ﬁO’ure numbered 1,2, 38, 4, 5 6, 7, 8;

to each of these beaters is fastened a brush
(by means of a screw bolt) ; these brushes
extend through the whole lenﬁth of the ma-
chine; ﬁttmcr up close to the ﬂenﬂ‘es at either
endl. Dnd views, of those brushes (fastened

by screw bolts to ‘the beaters) are seen in this

ﬁﬂ'ule In revolving, these brushes, touch

the wire concave M N O ; but the bedters (to
which they are fa,stened) run one half to

three quarters of an inch from the concave.

M P and O P, are sides, of the hopper into
“Whmh the ﬂour 1S brushed through the

wire. boltmg cloth concave M N, O. O, L,

K, J, Y, 4, M, 1s an end or edge vlew of the
case or plpe covering the machine; and ex-

tending from the point O, (where 'the wire
boltmo half concave ends) round to the
point M where it begins. I is an end view
of a shaft, extending from one end of the
machine to the other. The

solid partition, extendmﬂ from one end. of
the machine to the other the base line (of

this partition) D LK, 1s a Seﬂ'ment say about

one eighth of the same cirole, of which the
wire concave M N, O, 1s one half; this
tition (C D E,) 1s so placed, that the space
between I, and M is open; to allow what is

- ground by the roller, to be thrown into the

40

45

o0

wire concave M N O therein to be bolted ;
and the space between D and L is open;'to

allow, what has not been ground fine enough
(to be bolted or brushed through the wire

concave M, N, O), to be thrown up through

this vacant SPELCE} D-L (by the centrifugal
action of the beaters) over on to the roller to
be ground again. B i1s an end view of a
brush inserted in the solid partition extend-
ing the whole length of the machine. It

presses ao‘ainst the roller cleaning 1t as 1t
‘revolves; A is a sheet iron apron “hung, at

ey,

the pomts I, and J, on a wire ending in a

~crank at J; outside of the case by pushlnﬂ‘

- 9b
| partltlon C D L, and the back of the case |

60

these cmnks by means of a slide 1into which

they are mserted (see Fig. 1 letters F G, for

said slide), any desired molma,tmn can be
given to the aprons; there is a number of
them, in the vacant space between this solid

or pipe (see If1g. 8 for a better view of them
edgewlise). I H is an end view of a seg-
ment or portion of a concave, hung at the

- pomnt F, and resting at H on the end of a

~ screw G_; it may

65

be Ifrench bur. stone,

emery, or metal. G 1s a screw to adjust the

segment I, H, to set 1t closer or farther off |
from the revolving roller; there are two or

~wire cloth of any desired mesh,
fine), as wanted; and the other sections of

French bur
stone, emery or metalho roller, 1s fitted to
this shaft T. C D E, is an end view, of a

par-_-

8,527

more. of these seoments that press against .

the roller (three are seen in Fig. 3) ; each is
independent of the other; and separately ad-
Justable, so that dlﬂ'elent degrees of grind-
ng (eoalse and fine) can be eﬁected at the

70

same time by one roller; so as to grind (as

millers say) high and low at the same time.
‘The wire concave M, N, O, in which the
brushes revolve may be made of wire, of

different sized meshes a,nd each s_eotlon of

dald concave, occupylng spaces, correspond-

ing with the segments; that press against
the bur stone roller; so that should the first
segment be set far off from the roller (by
means of its adjusting screw) so as to grind
high ; that section of the wire concave, be-
low said segment; could be covered with a

the wire concave, oan be covered 1n like man-

ner, with wire of different size meshes to
correspond Wlth the different degrees of

orinding, that is effected, by setting, the seg-

ments closer, or fa,rther from the roller.

Also below the concave M N O, correspond-
1ng with each section

(of dlﬂferent smed
bolting wire

(coarse or

75
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); is a division, or partition, in

the large hopper M P O so as to keep sepa-

rate the different kinds of flour, that is
brushed through. these sections of the wire

bolting concave. Instead of the manner

__ herein described of bolting and returmng

the coarser material to the stone to be re-
oround other methods may
msta,nce the material may be allowed to fall
throucrh spouts or otherwise onto bolting
reels, and then be returned by means of in-
ohned elevators which take it up from one
screen and deliver it on to another so as to
regrind the coarser particles; but this meth-
od although I do not deem 1t as economical,
T consider as a mere modification of the gen-
eral principle. '

Fig. 3 is a view of the roller or crrmdel,
with three (any other number may however,
be used) conecaves or segments hung at the
top by a shaft passing thloun'h them and
adjustable at the bottom by screws, which
set them nearer or f‘LI‘theI' from the roller,
as may be desired—also in this figure is 2
view of the movable aprons with their
crank, whereby any desired inclination is
given to them; they distribute and conduct

95

"be used. For

100

105

1106

115

the meal on to the roller and pass 1t more or -

less rapidly to its discharging end accord-
ing to the inclination given to them. In-

steod of a series of concaves a single one

may be used, and the roller and concave may

stand at such inclination with each other
as to diminish the space between them grad-
‘ually fro mend to end, thus producmg a

closer grinding eurfaee continually as the
material passes on toward its exit.

Tig. 4 1s a view of the guides, in the case
or pipe, to prevent the meal scattering end-

120

125
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_wiée in its transit from the wire concave
over on to the roller; they divide the pipe

or-case into vertical sections. It also gives

~a view of the inside of the large hopper
(below the wire concave)
‘the: flour; after it is brushed through said

which recelives

- wire concaves and the partitions in the large
+ . hopper to keep the different kinds of fiour
- "o.separate. To understand the operation of

loa,rtlcle to be ground and bolted- be wheat;
. ‘suppose the machine revolving 300 to 400
. revolutions per minute, in the direction of
. the -arrow; as the shaft S on which the
' brushes: revolve; and the shaft T on which

15 “the roller revelves are connected by a belt
o7 as herein described of course they are both
- revolving in the same direction, as indicated
" by the arrows. Start at the hopper for

this- machine refer to Fig. 2. Suppose the

‘grain to-enter. The wheat falls between the
. revolving bur stone roller, and the bur

stone segment F H; (the upper part of the
. segment I H, say at the point I, is Tarther
- off from the roller than the bottom part at

25 H), the revolving roller crushes the wheat

‘and forces it along on the segment, grinding
- 1t all the time, coarser or finer (as the seg-
. ment may be set against the roller by the

_f'scr'ew'(})funtil it reaches the end of the seg-
‘ment at H; here, it being liberated, it 1s

. thrown into the wire bolting concave,
.-~ through the open space X M where the re-

- volving beaters and brushes force all

P axr-

ticles of flour (that are ground fine enough)

. ground enough (which are too coarse to go

through the wire. concave; and those not

- through the wire bolting cloth) are carried

“round by
. brushes, to the

-{L::;'%_.‘{};_-4o__.fated from the concave they are forced up

the action of the beaters, and
point L. where being liber-

<. and over the solid partition (through the
.~ pipe) by the centrifugal action of the beat-
.+ ers and brushes and fall over the back of
.~ the solid partitions C D E on to the aprons

.45 A wi
7 charging end more or less according to the

A which advance them toward the dis-

inclination given to said aprons; and con-

~duct them again between the segment and
- revolving rollers which grinds them again

07 wire bolting concave

and forces them along, as before, into the

(below), where they

are brushed and bolted, through the wire
. concave; and such particles as are still too
. coarse (to be bolted through said wire con-

. B5

cave), are again returned to the roller by

. same process, to be reground again and

e again until all the flour 1s ground out of the

wheat and bolted or brushed through the

.+ - wire concave 1nto the hop

g0 the bran or hull of the wheat
= coarse to go through the wire concave) 1s
. passed along to the other end, where it falls
. on the last apron, which instead of conduct-
7. ing it again between the segment and roller

g (as all the previous aprons did) conducts

per below: and
(which 1s too

e

8,527

seen in Fig. 1, letter E.)

- There are many respects |
method of grinding and bolting 1s different
{rom and superior to any now in use. The
most prominent are—First, the plan herein
described allows high and low grinding at
the same time (by setting the segments at
different distances from the roller) a mat-
ter of the first importance to millers, and"
‘one entirely impossible in any plan:hereto-
fore used. Secondly, much: less power 1s = |
required; for the moment the gram 1s
crushed what is sufficiently fine 1s bolted.

1t 1S

| it into a spout, which carries it (the bran)
outside of the machine (for this spout see
Fig. 1, letter ). So that the wheat having

passed in at the entering hopper; the flour
ground out of it, will be found in the large

hopper, below the wire bolting concave and
the bran will be discharged through the

spout. at -the opposite end of machine (as

ifnn which this

out of the machine at once, and that which
is too coarse to go through the wire bolting

cloth concave, is returned to the grinding
roller again, but forced through or brushed |,

out of the wire concave the instant it is fine
enough ; so that what is ground fine enough

“1s immediately forced out of the machine and |
‘not permitted to be ground over and over
again to the serious injury of its quality
and to the great expense of power. In this

respect this plan is vastly superior to any
now in use. To make this clearer—In the
present modes of grinding, wheat enters the

eye of one mill stone, running on the top of

another ( the universal method now in use) ;
oround between the faces of the two
stones, by one of them running close to the
other, and 1s forced out from the eye or
center of the stone (by the centrifugal ac-

ference, where it is discharged. Now 1t

must be clear that considerable portions of

the grain are ground fine enough within this

‘short distance of the eye or center of the
stone, but it 1s 1mpossible to relieve the

stones of it, even though it be of the best
quality (which 1t 1s) ; it must proceed along
with such particles as are not sufficiently

ground until the whole reaches the circum-

terence, thereby seriously injuring -the
quality and heating that portion which was

sufliciently ground near the eye or center;
and, also consuming a vast amount of power

to carry it to the circumference as every

inch i1t proceeds out from the center the re-
sistance 1s increased ; all of which 1s avoided

in the plan herein described. These two
particulars viz high and low grinding at
the same time; and great saving of power
are of great importance in milling and mark
the superiority of this machine over all

performed simultaneously with the grind-

| ing. Fourthly, the machine 1s portable, oc-

g
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‘tion of the running stone) to the circum-

110
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others now in use. Thirdly, the bolting is

130
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cupying very little space; requiring no
heavy tunbered and expensive husk frames
to set 1t in. Heretofore portable mills have
been but miniature mills (as it were) doing

‘work only in proportion to their size when

compared with large mills but on the plan

herein described a machine occupyling elght
or ten cubic feet, will do the grinding and

bolting usually done by two run of stones,
better and with less POWer.

Having thus fully descrlbéd the nature of

my uwentlon what I elaim therein as new
and desire to secure by Letters Patent 1s—

1. The grinding of grain or other mate-
rial, by means of a revolving stone or me-
_talhc roller, and one, two or more separately -

ad]ustftble concaves, whereby * high and

~low” grinding may be performed simul-

2;3'

taneously, and bolting the same the instant
that any particles are ground fine enough,

'in combination with the returnmcr onto the |

8,527

roller again all par tlcles too coarse to be bolt—

ed throucrh the bolting concave, so that they
may be ﬂ'rGund over avaln and again until -

they are ﬁne enough to be discharged; and

this I claim whether it be done bv means
of the revolving beaters and brushes which

throw it up and through the pipe, or by any
other means essentlally the same.

2. I claim the guides or partitions in the
prevent meal
from scattering endwise in its transit from
the bolting concave to the roller, in combi-
nation with the adjustable apron A on
| which it f&]lb, and which distributes and

‘governs 1t In its passage to the discharging

pipes as herein described to

end as herem described and set forth.

JEHU HOLLINGSWORTH

\Vltnessed b —
- JAMES MUI-:DOGB:, .
JOHN BLLL |
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