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To all whom it MAY CONCErn :
Be it known that I, WiLLiAM D. GrAY, of

) Milwaukee, in the county of Milwaukee and

~ mechanisms for automatically effecting
o production of flour from grain by what is com-

rs

State of Wiseonsin, have invented certain Im-
provements in Apparatus for the Gradnal Re-
duction of Grain, of which the following is a
speelfication. S |
This invention relates to an organization of

monly known inthe art as thesystem of ¢ grad-

~unal reduction,” which consists essen tially in
gradnally reducing the grain by subjecting the

same repeatedly to the aectioii of grinding or
crushing rolls with intermediate treatments to
effect the removal of the fine flour between

~ each reduction and the next. Various ma-

20

chines have, I am aware, been devised for this
purpose. | -- B |

The object of my invention is to produce a
machine which shall be more simple and reli-

~ able in action than those which have preceded

1t, which shall occupy less Space, and which
shall admit of the reductions and separations
being varied in number and arrangement, as

~ Clrcumstances may require. |

~To this end it consists in the combination of

~ several pairs of grinding-rolls combined with

- intermediate screens, elevators, and conduct-

ors, as hereinafter described, and in many fea-
tores and combinations, which will Le hereini-

o after detailed.

35

5o

My machineembracesinitsconstrueti on,fi rst,

- a rectangular wain frame, upon the respective

corners of which four roller-mills are located,
the mills being coupled together in pairs, so
that the motion imparted to two of them will
be transmitted therefrom to the other two. In
the base of the frame beneath the mills there
aré two longitudinal cylindrical screens or
bolts divided transversely at the center, so
that each counstitutes in effect two independ-
ent bolts. In this manner four bolts are pro-
duced—one to receive the products from each

of the roller-mills. From the bolts the mate-

rial 1s delivered into receptacles from which
endless elevators, driven preferably by the
belts, convey the material from the respective
screens mto an elevator chamber or hopper,

whence it is delivered through conductor-pipes _
to the respective rolls. The arrangement is'| of the frame

the

such that the grain introduced into one mill
1s passed through the same and bolted to sep-
arate the fine material, after which the coarse

material is elevated and delivered into the next
mill, to be again bolted, and so on repeatedly
throunghout the series, the coarse material being

subjected to thesaction of all the mills orrolls
In succession with a removal of the fine mate-
rial by the screen between each reduction and
the next. | |

Referring to the accompanying drawings,
Figure 1 is a side elevation of the machine.

I'ig. 2 is a top plan view of the same, one side

being shown in horizontal section through the
center of the reel on the line 1 1, Figs. 1 and
o. Fig. 3 is an end elevation of the machine,

55 -
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one side being shown in vertical sectionon the -

line 2 2, Fig. 4. Fig. 4 is a longitudinal ver-
tical section through one side of the machine
on the line 3 3, Fig. 2. Tig. 5 is a top plan
view, illustrating therelative size and arrange-
ment and the connections between the respect-
ive pairs of rolls, each pair being commonly
denominated in the art as a “mill.?

A represents a rigid rectangular base-frame,

designed tosustainthe various operative parts.

of the machine,

B B’ B? B? represent the four “roller-mills,”-

located upon. the respective corners of the
main frame, These mills consist each of a

70
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pair of horizontal co-operating rolls mounted

1n suitabls bearings and provided with adjast-

ing devices and with a feed-hopper, C, for sup-
plylng the material thereto. The rolls and
their supporting and adjusting devices may

' be of any ordinary or snitable construction.

KEither of the arrangements represented in the

various patents hitherto granted to me for

roller-mills will answer an excellent purpose.
The mills B and B’ upon one side of the

frame are constructed with rolls of a length

less than those of the other mills, it bein g pre-

ferred to make them usually of about two-
thirds the length of the others. This is for

the purpose of giving the last two mills a
greater surface, in order to adapt them to act
‘upon and dispose of all the reduced material
withoutdriving them at ahigherspeed than the

others. As shown in the drawings, particu:

QO
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larly in Fig. 5, the mills B and B® at one end

are arranged with their axis in
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line, having their rolls coupled together by.l

means of transverse shafts D and I, the ends

of which are connected to the journals of the

rolls by universal joints, or joints of any suit-
able construction which will prevent the parts
from eramping or binding in the event of the
rolls being thrown slightly out of line. A sim-
ple connection for this purpose is that repre-
sented in the drawiugs, wherein conneeting-
shafts are each bored out at the ends to fit
over the journals of the rolls and connected
to each journal by a single transverse bolt, «,
the bolt at one end being at right angles to
that at the other. It will be seen that under
this arrangement motion transmitted to either
roll of one mill will be transmitted therefrom,
through the connecting-shaft,tothe correspond-
ing rolls of the companion mill, being thus
cansed to drive them,and the two being caused
to ran at equal speeds. At the opposite end
of the machine the mills B/ and B?are arranged
in like relation to each other and coupled In
like manner by shafts D’ and E/. Motion may
be communicated to the mills thus coupled to-
gether by any suitable system of driving-belts

or driving-gear; but I prefer to make use of |

the peculiar arrangenient represented in the
drawings, wherein a transverse counter-shatt,

T, located in the base of the machine 1s pro-

30
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vided at one end with two pulleys, G and H,
connected, the former by a belt, 1. to a driv-

ing-pulley, J, attached to one of the rolls ot
mill B, and the latter connected by a belt, K,

to a driving-pulley, L, attached to one of the

volls of mill B’. In this manner motion 1s
communicated from the counfer-shaft to one
voll of each of the four mills. Motion is com-

inunicated to the remaining rolls of the four

mills from the counter-shaft on the opposite

side of the machine by the arrangement rep- |

resented in Figs. 1, 2, and 3, the counter-shaft

‘being provided oun that side with a pulley, M,

from and beneath which a driving-belt, O, 1s
extended upward around the pulleys P and Q,
applied, the former to one of the rolls of mill
B3 and the latter to one of the rolls of mill B2

By the above system of belfiig on the two
sides of the machine a positive motion 18 trans-
mitted to the four sets of grinding-rolls.

1t is obvions that the same system of belt-
ing may be applied entirely to one side of the
machine by placing all the driving-pulleys on

that side; but for various reasons, the princi-

pal one being that a smoother action is ob-
tained, it is preferred to retain the arrange-
ment represented. - |
Having thus desceribed the arrangement and
action of the mills, I will now pass to the bolt-
ing or separating mechanism and the means
for elevating the tailings and effecting the de-
livering the coarse material from one mill to

- another.

‘Referring to Figs. 2, 3, and 4, it will be seen

" that there are located in the base of the ma-

chine on opposite sides two horizontal or sub-
stantially horizontal cylindrical reels, S and | pass around

291,331

S/, These reels are each carried _by_longit_udi-
nal ecentral shafts T and T/, one in each reel.

Tach reel has its outer end sustained and car- :

ried by a skeleton wheel or head, U, mounted

upon the central shaft, as shown in Figs. 2

and-4. At the center each reel contains a
large supporting pulley or drum, V, made with
a broad face or rim and with a central web, ,
which is made solid for the purpose of form-

ing a division or partition, and thus dividing

10

75

the reel transversely, so that its opposite ends

d and d’ will serve as separate and independ-

ent reels. - |

The eentral puliey has its rim or periphery

provided with perforations ¢, near the outer

edge, these perforations serving as outlets
through” which the tailings escape into the
receiving-chambers W W', &ce., beneath, as
clearly shown in Figs. 2, 3, and 4.

As regards their counstruction and arrange-
ment, the two reels on opposite sides of the
machine are duplicates of each other, the pair
of divided reels constituting in effect four sepa-
rate and independent reels—one for each mill.

It will be observed that the reels are so ar-

80
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ranged with respect to the mills that the open .

end or head of one reel is located beneath each
mill to receive the product therefrom. As

shown in Figs. 2, 3, and 4, a spout or conduet-

ing-passage, X, extends from the mill B down-
ward into one end of the reel 3, while a cor-
responding passage extends from the mill B’
into the opposite end of said reel, and in like
manner, on the opposite side of the machine,
conducting-passages X?extend from the mills
B2 and B3 into opposite ends of the reel »,
the product from each mill being thus deliv-
ered into a screening-surface below, so as to
have the fine material separated from the
coarse, the fine material passing through the
sereening or bolting surfaces into the receiv-
ing chambers or hoppers Y Y/, &c., located
thereunder, while the tailings or coarse mate-

 rial passes from the interior surface of the reel

through the perforations ¢ into the chambers
W and W’. Asshownin Figs. 1,3, and 4, there
are . two of these tailings-chambers beneath

| each reel, the chambers being independent of
each other to receive the material discharged

from opposite ends of the reel. To eftect the
delivery of the coarse -material from the hop-
pers W W', &c., to the next succeeding mills
for treatment, I employ on each side of the
machine two elevator-belts, 2/ and 7% Z°, As
shown in Figs. 2 and 3, these belts are ar-
ranged to pass around the circumference of

‘and are driven by the central reel-pulley, V,
one belt traveling in the chamber W, to re-.
ceive the tailings from one end of the reel,
while the other belt travels in the chamber
W/, to receive material from the opposite end

of the reel. From the reel the elevator-belts
extend upward through spouts to an elevator-

100
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chamber, A/, as clearly shown in Figs. 2, 3, 133

4. In this chamber the four elevator-belts

supporting-pulleys C’, being so




 E?, leading to the hoppers of the

I & }

[O

(JIIS[)O.SBLT"[. that they deliver the material into | or combinations which may be shown and de-.

the upper ends of spouts or conductors E’ F?

| respective
mills. The arrangement of the spouts, as.
clearly represented in the drawin gs, 18 such

that the material passing from the mill B,
15 carried Ly the Uelt Z and delivered into tho
pipe B, by which it is conducted into the mill
B’ for the second reduction. After passing
through the mill B’, the material passes into

- the nght-hand end of the reel S, where a

20

second separation of the fine material takes
place, after which the remaining coarse mate-
rial is delivered into the chamber W/, whence
1t is carried by the elevator Z’ to the top

of the conduector-pipe E”, and thereby de- |

livered into the mill B2 Passing through the
mill B? the material enters one end of the reel

', and has the fine material removed, as be-

fore, after which the coarse product is taken

20
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- be removed from the machine for further treat-

up by the elevator Z2 and delivered through

the spout E° into'the third mill, B/, from which
it passes into the second or opposite end of the
reel 5’y whereby a fourth separation of the fine
material is effected. The coarse product re-
sulting from this last sereening operation may

ment,or it may be permitted to ascend throug
the elevator Z° preparatory to its being agai
Ppassed through the machine, -

It will be seen that by the above: apparatus
the coarse product may be caused to travel
repeatedly through the machine, subject to
countinual reductions and separations for any
desired length of time, or until it is reduced
to the proper degree of fineness; or the mate-
rial inay be spouted out and removed after the
first, second, or third reduction, as preferred.

Motion may be communicated to the reels
In any suitable manner; but it is preferred, as
shown in Figs. 2 and 4, to mount a transverse
shatt, I’, across oue end of the machine, and
to provide the same with bevel-pinions I/, en-
gaginginto and driving corresponding wheels,
J, on the outer ends of the reel-shafts.

It will of course be understood that, if pre-

ferred, the various mills may be driven inde-

pendently of each other, and that instead of
driving theelevator-belts by means of the reels
they may be otherwise driven without depart-
ing from the general scope of my invention,
1t is preferred, howéver, to retain the details
of construction represented in the drawings.
It is also obvious that one or two of the mills
and the corresponding reels and elevators may
be omitted when a smaller number of reduc-
tions are to be effected. | -

- By the expression ¢ roller-mill,’? as employed

in this specification, is meant a reduction ap-
paratus or grinding-machine consisting of two

~or more coacting rolls, by and between which

the material to be reduced is passed.

- T'be present invention is restricted to those
matters and things which are specifically
claimed herein, and as toall features, devices, |

F

through the corresponding end of the reel S, |

~and the perforations in the rim to

3

scribed but not claimed herein, the right is
reserved to make the same the subject-matter
of an ludependent patent. | )
- Having thus deseribed my invention, what I
claim is— |

1. In an auntomatic apparatus for the grad-
nal rednction of grain, the combination, sub-
stantially as shown, of four roller-mills, two
reels located thereunder, and provided each
with a central division, and elevators operat-
ing in connection with the respective ends of

/0

r

75

each reel, said parts arranged substantiall v as

described, to effect the delivery of the mate-

30

rial through the suceessive miils and reels al-

ternately. -

2. Incombination with the two roller-mills

or reduction-machines, a eylindrical reel di-
vided “transversely, and arranged to receive

the product from the respective mills at its op-

posite ends. |

d. Thé rotary reel or screen provided with
a central pulley, V, having the dividing web
or disk to separate the two ends of the reel,
escape of the tailings. -
- 4. The improved reel for gradual-reduction
machines, consisting of the cylindrical scereen-
Ing-surface and the central shaft provided with
the skeleton wheels or heads at opposite ends,
and with a central pulley, V, having a perfo-
rated rim. | | B |

0. The transversely-divided reel having the
outlets on opposite sides of its central division y
in combination with theindependent receiving-
chambers W and W/, and the independent

elevator-belts X and X/, as shown and de-
scribed. |

permit the -

95

102G

b In a gradnal-reduction machine, the com- 1z¢
bination of two pairs of crushing-rolls and in-
terinediate couplings connecting the rolls of

each pair with the corresponding rolls of the.
other pair, substauntially as and for the pur-
pose described. | |
7. In areduoction-machine, the roller-mills B
and B?and the intermediate couplings con-
necting the respective rolls, as described, in

110

combination with the two driving-pulleys ar-

ranged on opposite sides of the machine, and
connected, one with the forward roll of one
mill and the other with the rear rolls of the

otier mill, as deseribed, whereby motion is
| transmitted to the forward rolls of both mills

{rom one pulley and to the rear rolls of both
mills from the other pulley. -
S. Ina gradual-reduction machine, the com-
bination of a rectangular sustaining-frame,
four roller-mills mounted upon the respective
corners of said frame, two transversely-divid-
ed reels mounted in the base of said frame, be-
low the mills, to receive the meal or break by
gravity therefrom, an elevator connected with
each reel, and a series of spouts leading from
the upper ends of the respective elevators to
the respective mills, in the manner shown and
deseribed. | |

120
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i |

9. The combination, in a gradual-reduction
machine, of the following members: four roller

orinding - mills, universal couplings, as de-

scribed, connecting said mills in pairs, two
driving - pulleys applied in connection with
each pair of mills on opposite sides ot the ma-
chine, and a counter-shaft, I, extending trans-
versely of the machiune, and provided with
driving-pulleys on its two ends, and three

| driving-belts extended, two from one end of
the main shaft and one from the opposite side
of said shaft to the respective.rolls of the

grinding-mills, as described and shown.
- ‘WILLIAM DICKSON GRAY.

Witnesses: .
Wu. W. ALLIS, ,
THEO. ¥. WAMBOLD.
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