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WILLIAM A. REIMERS AND JACOB BIERBAUER, OI' MANKATO, MINNESOTA.

IMPROVEMENT IN MlDDLINGS-SEPARATORS.

Specifieation forming part of Letters Patent No. 211,783, dated January 23, 1879; application filed
v ) September 1, 1877.

To all whom it may concern :

Beit known that we, War. A. REIMERS and
JACOB BIERBAUER, of Mankato, Minnesota,
have invented certain new and usefaul Im-
provementsiin Middlings-Purifiers ; and we do
hereby declare that the following is a full and
exact description of the same, reference being
had to the accompanying drawings, and to the
letters of reference marked thereon. .

This invention relates to that class-of mid-
dling-purifiers in which an air-current is em-
ployed; and it consists, mainly, in certain de-
tails of construction, fully described hereinaf-
ter, by means of which certain marked advan-
vages, hereinafter referred to, are obtained in
the operation of the machine. .

_In the drawings, Figure 1 represents a side
elevation of our improved machine; Fig. 18,
a detail view of the lever-operating part of the
feeder; Fig. 2, detail views of the springs sup-
porting the shakers; Fig. 3; detail views of
the main shaft and eccentric-straps, by,means
of which attachment is made with the shaker;
Fig. 4, a central vertical longitudinal eleva-
tion of the entire machine, and Fig. 5 a front
end elevation of the same with the casing-
boards removed.

To enable others skilled in the art to make
and use our machine, we will now proceed to
describe fully its constraction and manner of
operation.

For convenience and clearness of descrip-
tion, the machine will be referred to under
separate heads, as follows: first, the frame-
work and actuating mechanism; second, the
feeding mechanism; third, the upper shaker;
fourth, the lower shaker; and, fifth, the fan.

1. The frame-work and actuating mechan-
ism—A A, Fig. 1, represent the frame-work
of the sides of the machine, consisting of the
loewer, middle, and upper longitudinal beams,
a a' @, and the vertical or nearly vertical
standards @® a® a* a*. o @, Fig. 5, represent
upper and lower transverse beams, by means
of which the frame-work of the sides are united
together. B, Figs. 1 and 3, represents the
main shaft, suitably supported in proper bear-
ings attached to the frame-work at one end of
the machine, which is provided at one extremi-
ty with the pulley b, or other proper means,
for receiving power from any suitable source,
and at the other with a pulley, b, adapted by

a belt, 7% or other proper connections, to con-
vey motion to the fan-shaft, as shown. 373
represent eccentric-sleeves, keyed or other-
wise suitably secured to the shaft B at points
outside of the bearings, as shown. »* 0* rep-
resent similar eccentrics, which are secured to
the shaft in'a similar manner, but on the op-
Dosite side of the same, at points inside of the -
bearings, as shown. By means of this ar-
rangement of eccentrics the shaft is properly
balanced, and hence its revolutions are uni-
form and without unequal strain. 0° J° repre-
sents eecentric-straps, consisting of an elastic
metal bar united at one end,-either directly or
through intermediate means, to the shaker,
and provided at the other with the semicircu-
lar termination 0%, adapted, in connection with
the corresponding clasp 4" and proper fasten-
ing-screws, to inclose the eccentric-sleeve, as
shown.

The operation of these parts will be readily
understood. The frame - work properly sup-
ports. the main shaft, and the latter, when
in action, communicates motion by means of
its eccentrics to the eccentric-straps and the
shakers attached thereto.

2. The feeding mechanism.—D D, Tigs. 1
and 4, represent the side boards of the upper
part of the machine, which are securely at-
tached to the frame-work, as shown, in any
proper manner. d d, Fig. 4, represent top
boards, and &’ the fan-box, hereinafter referred
to. I, Fig. 4, represents the hopper, consist-
ing of a box, which may be of any proper size
and form, but which is preferably constructed
as shown in the drawings—that is, with its
upper part in the form of a hollow parallelo-
piped, and its lower part in the form of an in-
verted pyramid with rectangular base. frep-
resents an inclined feeding-board, hereinafter
more fully referred to, which is located be-
neath the lower opening in the hopper, as
shown., This feeding-board serves to support
the contents of the hopper, in part, and also,
by means of its reciprocating movements, to
gradnally feed the same to the system of in-
clined slats, hereinafter referred to.

e represents a longitudinal opening in the
front side of the hopper, and ¢' a gate or board,

' having adjusting-screws ¢ €%, held in threaded

irons ¢, attached to the front of the hopper, as
shown. By means of this gate and its adjust-



ing-serews the size of the opening in the front
of the hopper may be readily changed, accord-
ing to the necessities of the case.

I‘ Fig. 4, represents what may be termed
the “ﬁrst or upper feeder,” eonsisting of the
inelined feeding-board f, before referred to,
and the slats f! 7‘~,a% shown. Theseareunited
to and held in proper position by suitable end
pieces 2, of rectangular form, which are adapt-
ed to slide in a forward-and-backward direc-
tion upon proper ways, as shown. It desired,
these end pieces may be provided with small
rollers, for the purpose of reducing the fric-
tion of the movement.

The feeding-board f, it will be observed, is
adapted to dlsclnrge its contents upon the up-
per slat, f1, the front edge of the former, over
which the middlings pass, being in rear of the
vertical plane, in Which lies the front exten-
sion of the angular slat f!. The slat f! is
adapted to discharge its contents upon the
lower slat, f?, its rear edge overhanging the
front edge of the latter, asshown. Themech-
anism for giving this feeder a reciprocating
movement will be hereinafter referred to.

G represents the middle feeder, consisting”

of the inclined slats ¢ ¢* ¢°, united to and held
in proper position by suitable end pieces ¢,
which are fastened to the sides of the machine
in such manner as to secure the feeder rigidly
in a fixed position. The slat g, it will be ob-
served, is adapted to receive the middlings
from the slat f2, above it, and deliver them
successively to the slats ¢! ¢%, below it.

H represents the lower feeder, consisting of
a double series of slats, A 2!, opposrcel,y in-
clined, as shown, which are united to and held
in place by proper end pieces 5% as shown.
This feeder rests upon the upper %h‘tker, and
is carried with it in its movements.

The first series, h, of the slats, it will be ob-
served, is adapted to receive the middlings
from the slat ¢% and to deliver them to the
series h! below.

I3 represents a slat, which may form a por-
tion of the lower feeder, or be separate there-
from, as may be preferred, by means of which
the middlings are properly directed to the up-
per shaker.

The mechanism for giving the upper feeder
its reciprocating movement will now be de-
scribed.

I1T, Figs. 1 and 18, represent bars or levers,
one of which is secured to the machine on each
side, near its front end, by means of a pivot-
stud, 4, of any proper form. 4' represents a
stud or serew projecting through a slotted
opening in the side of the machine, by means
of which the upper feederis securely connceted
to the upper end of the bar I. * representsa
stud or screw by means of which the lower
end of the bar I is connected to the upper
shaler. ) :

It will be observed that the pivot 4, upon
which this bar oscillates, is not located in the
center, the portion below being longer than
that above.
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By means of this arrangement the upper
feeder receives less movement than the shaker,
the latter being preferably about three-eighths
of an inch, and the former about one- fourth of
an inch.

The middle feeder, as before stated, is fixed
to the sides of the machine, and consequently
Itas no movement. The lower feeder being car-
ried by the upper shaker has consequently pre-
cisely the same movement that it has. :

The operation of these parts will be readily
understood. The middlings are delivered from
the hopper to the feeding-board, and from it
to the first slat of the upper feeder in greater
or less quantities, according to the position of
the adjustable gate. Trom the upper feeder
the middlings are delivered to the middle feed-
er, and from it to the lower feeder and shaker.
As the middle feeder is without movement,
its slats may be set, if desired, at a sharper
angle than those of the other feeders to insure
the perfect delivery of the middlings.

3. The upper shaker—J, Fig. 1, represents
the outer frame of the npper shaker, and j j,
Fig. 4, the transverse and longitudinal cross-
beams. j', Fig. 4%, represents the upper bolt-
ing-cloth, which covers the entire upper sur-
face of the frame, and j% the lower Dbolting-
cloth, extending from the tail end of the ma-
chine to about the center of the same, an in-
tervening space being left between the two,
preferably of about one and one-half inch.

The lower bolting-cloth may be attached to
a different frame, if' desired, which should be
properly united to the mmu frame, so as to
move with it.

K X, Tigs. 1 and 2, represent brackets of
proper form, secured to the sides of the ma-
chine at suitable points, which are provided
with the longitudinal slots & %, as shown.

It B'represent spring bars orrods, having at
one end a threaded eye, &%, adapted to receive
the threaded portion of the set-serew %3, held
in the slot %, and at the other the eye k%, adapt-
ed to receive the stud &% projecting from the
bracket %% upon the shaker, as shown.

By means of this construction the shakeris
properly supported at suitable points, and is
capable of adjustment, so its sides may be
held in horizontal planes, and so also that its
incline may be varied for the purpose of hast-
ening or retarding the movement of the mid-
dlings at any desired point.

It will be observed that the upper ends of
the bars %! are held in a fixed position by
means of the set-screws, and that hence the
necessary play for the vibrations of the shaker
is permitted only by the yielding of the elas-
tic material of the rods. The shaker is thus
held suspended by spring-bars, by means of
which its movements are made uniform and
constant without lost motion, and the main
shaft consequently is relieved to some extent
from strain.

The shaker receives movement from the
shaft B by means of the eccentric-straps 07,
before described, which are rigidly secured at
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the inner ends to the Iower side of the frame,
as shown. These eccentric-straps are springs
also. By means of their employment rigid
connections are made at each end, and positive
movements are obtained without lost motion,

The operation of these parts will be readily
understood. Motion having been communi-
cated to the shaft B, the shaker, which is.sus-
pended upon the spring-bars, is caused, by
means of the intermediate connections de-
seribed, to vibrate, for the purpose of operat-
ing properly upon the middlings. By means of

“the slotted brackets and the adjustable set-
serews, the position of the shaker may be
readily varied, according to the necessities of
the case.

It will be understood that by properly ad-
justing these supporting-bars the vertical po-
sition of the shaker may be readily varied;
lience one end may be raised to cause the mid-
dlings to flow more rapidly, or one end low-
ered to produece the opposite effect; or one side
may be raised to throw the middlings to the
other, if desired.

The middlings being delivered to the shaker
by the feeding mechanism pass over its sur-
face in the usual well-known manner, the fine
particles falling through the meshes to the
lower shaker below, and the coarser particles
passing over the tail end to the discharging-
spout, as shown.

4. The lower shaker.—L represents the outer
frame-work of the lower shaker, and [, Fig. 4,
an inelined bottom piece of zine, which cov-
ers the entire surface, with the exeeption of
a transverse discharge-opening, I!, as shown.
2 represents a division board or plate, located
above the bottom piece [, which extends about
to the center of the machine, and 'is provided
with a transverse discharge-opening, P, as
shown. ! represents a loose board or plate,
located above the board I!, which is adapted
to slide upon proper ways, as shown.  rep-
resents ratchet-bars attached thereto, and
a shaft having proper pinions 1%, adapted to
engage with the rack-bars, as bhown. ¢, Tig.
1, represents a crank or other proper means
for revolving the shaft I° when it is desired
to change the position of the board #. The
shaker itself, as a whole, receives movement
from the main shaft B in the same manner as
the upper shaker.

The operation is as follows: The ﬁner ma-
terial, which passes through the bolting-cloth
at t-he upper end of the upper shaker, is re-
ceived upon the adjustable board I*f and the
permanent board P of the lower shaker, and
by them conveyed to the discharge-spout x as
finished middlings. The coarser materials,
which pass through the bolting-cloth at the
lower end of the upper shaker, are conveyed
to the discharge-spouf «! as returns.

By adjusting the loose board, the division
between returns and finished middlings may
be made at any proper point in the upper
shaker,

5. The fan.—M represents the fan, of any.
proper construction, having the shaft “sup-
ported in proper bearings m. d’ represents the
fan-box, before 1etelred to, which is provided
with the discharge-spout, opening toward the
tail of the machine. m!m! represent the front
and rear ends of the machine, which are tightly
closed, with the exception of proper doors for
inspecting the interior, and also proper open-
ings m? m? in the front end for permitting the
entrance of air. m® m® represent gates or
valves, by means of which the amount of
air admitted may be determined. m* m* rep-
resent longitudinal openings in the sides of

the machine, by means of which air is admit-

ted beneath the upper shaker.

The operation will be readily understood.
The fan_ having been set in motion, air is
drawn in through the openings in the front
end of the machine, for the purpose of remov-
ing the lighter impurities from the descend-
ing stream of middlings. Air also is' drawn
in under the upper shaker, and up through
the same, for the purpose of carrying off the
lighter imparities, and also lightening up

‘the material, and preventing it from becom-

ing clogged.

From the foregoing description the opera-
tion of the machine, as a whole, will be readily
understood.

The middlings having been spouted into the
hopper, and the lmclnne having been set in
motion, the former will be dehverbd by the
feedin w-board in a greater or less quantity,
‘1(3(301'(111]0 to the position-of the gate, upon
the system of slats. As it falls from one to
another of these, in a thin stream, it is acted
upon by the air-current entering the front end
of the machine, and the lighter impurities are
consequently removed before the upper shaker
is reached.

The amount of middlings passing over the
feeders may be readilyincreased or diminished,
according to the necessities of the case, and so
may the amount of air entering the front end-
of the machine.

As the feeding-slats are arranged in series:
inclined at opposite angles, it follows that the
stream of middlings passing over these is con-
stantly changed in direction, and hence every
part of the same is thoroughly exposed to the
action of the air-blast. From the feeding-slats
the middlings from which the lighter particles
have been removed are delivered to the upper
shaker. The finer particles, falling through
the upper end of this shaker down upon the
upper divisions of the lower shaker, are con-
veyed away to the discharge-spout x as fin-
ished middlings. The coarser particles, passing
through the lower end of the upper shaker, fall
upon the lowerdivision of thelowershaker, and
are conveyed to the discharge-spout a! "tS re-
turns. The heavier 1mpur1t1es are conveyed
over the tail end of the shaker to the spouta?,
as shown. The air, entering the sides of the
serves to

machine below the lower shaker,
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carry off any light impurities that may remain,
and also to lighten up the flour and prevent
it from clogging.

Some of the advantages of the described
construction are as follows: The construection
of the parts is very simple, and yet the machine
is very effective in operation. The friction De-
tween the moving parts is slight; so that little
power is required to run the machine and the
wear is not great. The main shaft being bal-
anced, no unequal strain is produced. Rigid
connections being made between the moving
parts, the movements are positive and all
noise and jar in operation are avoided.

By means of the adjustment described the
machine is under complete control of the mil-
ler at all times in its minutest details.

By giving the upper feeder less movement
than the lower the material is spread into a
thinner sheet, and hence more perfect results
are obtained.

I do not limit myself to any particular size
of machine or any special material; but the
main portion of the machine is made of wood.
The slats are wood covered with zine, and the
actuating parts are metal.

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. The' combination of the movable feed-
board F, the fixed system of slats, J, and the
movable system of slats, H, as described, the
former having less movement than the latter,
as.and for the purpose described.

2. The combination of the upper system of
slats, I, with the lower system of slats, H, the
former having less movement than the latter,
for the purpose of enabling the lower system
to spread more thinly the material acted upon.

3. A system of feeding-slats, substantially
as described, arranged in a continuous line in
planes oppositely inclined, as and for the pur-
pose described.

4. In combination with the bearing of the
shaft B and the shaft, the balanced eccentries
b 0%, located on the shaft on each side of the
bearing, as described.

5. In combination with the shaft B, the bal-

-anced eccentrics b° b4, the elastic strap 08, and

shakers J L, supported by the elastic bars %!,
as described.

6. Incombination with ashakeranda slotted
bracket, K, the elastic suspension-bar &, rig-
idly fixed at each end against lateral move-
ment, as and for the purpose described.

7. The lower shaker, L, having the two per-
manent divisions { 2, the latter projecting be-
yond the former, and the adjustable eut-off
plate I*, arranged above plate 2, as set forth.

This specification signed and witnessed this
18th day of August, 1877.

- WILLIAM A. REIMERS. -
JACOB BIERBAUER.

‘Witnesses:
CuARLES OTTO,
THEODORE NIEHOFF.



