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UNITED STATES PATENT OFFICE. 
GEORGE WALKER AND EDWIN WALKER, OF HAMBURG, NEW YORK. 

MPROVEMENT IN MIDDINGS-PUR FERS 

Specification forming part of Letters Patent No. 14S,099, dated March 3, 1874; application filed 
January 7, 1874. 

To all chon it may concern: 
Be it known that we, GEORGE WALISER and 

EDWIN WALKER, both of Hamburg, in the 
county of Erie and State of New York, have 
invented certain Improvements in Middlings 
Purifiers, of which the following is a specifi 
cation: 
Our invention consists in the novel construc 

tion and arrangement and operation of vari 
ous devices in one machine, by which flour, 
middlings, andloffal are separated and entirely 
freed from dust, fiber, and other impurities, 
ready for regrinding, all to be hereinafter ex plained. 
In the drawings, Figure 1 is a central sec 

tional view through the entire machine. Fig. 
2 is side elevation; Fig. 3, perspective of the 
shaking hopper; Fig. 4, end elevation; Fig. 5, 
sectional view of opposite end; Fig. 6, top 
plan view with cover or casing removed; Figs. 
7 and S, detail views. . 
AA is the outside frame-work, with sup 

plementary pieces bolted to the frame to sup 
p01t the Working machinery. B is the receiv 
ing-hopper, and is at the same time a distrib 
ulting feeding-shaker. 
is hung on links at a, (see Fig. 4) and has an 
upward forward and downward backward mo 
tion imparted to it by a bell-crank or its equiv 
alent, b, and connected to a crank-pin or an 
eccentric by a connecting-rod, c. Across the 
inside of this shoe is swung a hinged valve, 
d, Figs, 3 and 6, for spreading and leveling 
the middlings evenly across the shoe, by press 
ing on the same when the shoe is in motion. 
The end of this shoe is cut off at a long angle, 
to discharge the middlings in a wide, thin 
sheet. The bottom of the shoe, from the valve 
d to the edge, is corrugated parallel with its 
length and direction of motion, to prevent the 
stuff from sliding toward either side. C is a 
shaking separator, for the purpose of separat 
ing from the good stuff the offal before sifting 
or bolting, and occupying the middle portion 
of the machine. This operates in connection 
with a vacuum-blast from the fan D, and a re 
volving, disintegrating, cylindrical brush E, 
(see Figs. 1 and 8,) to be hereinafter described. 
The separator is constructed with outer walls 
or boards e and inner board e?, with an air 
space, f, between, and sliding gates or valves, 

(See Figs 3 and 6.) It 

gg, to regulate the force of the air, (see Fig. 
7,) and through which passages air is drawn 
from the lower part of the machine, for the 
purpose of conducting any dust that may sep 
arate from the middlings after sifting into the 
vacuum-chamber G above the upper separator. 
This vacuum-chamber G is formed of an in 
verted box or cover, with a valve, I, Fig. 1. 
By opening said valve, more or less air is 
admitted to the vacuum-chamber, and thereby 
the force of the air in the passages in the sep 
arator is graduated properly. There is also 
an adjustable valve, I', just under the cover of 
the box. By turning said valve more or less, 
the force of the air in the air-passage in and 0 
ls graduated. In the separator are arranged 
two series of level, or nearly level, shelves or 
steps, l and l, the latter terminating in an in 
clined plane, i, which leads into the head of 
the sieve E, the former, h, terminating just 
over the brush. Another series of bent par 
titions, h. and h", their upper part formed into 
level, or nearly level, shelves, are also arranged 
in the separator, the latter, h", series terminat 
ing in an inclined plane, i, with an outwardly 
opening valve, k, for the escape of the heavier 
parts of the offal. All these extend across the 
entire width of the separator between the in 
ner wall e'e'. The openings in m', between 
steps h" and h", diminish gradually in size 
from the bottom to the top, so that the draft 
of air may increase in velocity and strength 
as it ascends, for the purpose of more effectu 
ally carrying the heavier particles of offal up 
into the vacuum-chamber G above, where, by 
reason of the enlarged space, and consequent 
diminished motion of the air, the denser par 
ticles fall onto the shelves h. h over the pas 
sages an and m', and by the peculiar shaking 
motion of the separator they are carried for 
ward and precipitated down the inclined plane 
i, where they accumulate against the valve l; 
till the pressure is sufficient to partially open 
the valve and allow it to discharge from the 
machine, while the lighter portions of the offal 
are drawn into the fan D, Figs. 1 and 6, situ 
ated in the upper part of the Vacuum-cham 
ber G, as shown, or in any other suitable 
place, and blown out into a dust-room or other 
place of deposit through an opening, m. o o', 
air passages between shelves h and lt. At 
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the end of the first series of shelves h h, box L is an inverted air-passage, which is be 
in the shaking vacuum-blast separator C, is tween the division ac and ac' and the inclined 
placed the revolving disintegrating cylindri- longitudinal slats & 2, and extending through 
cal brush E, or its equivalent, Figs. 1 and S, re 
volving in a concave, H, lined with Wire-cloth, 
or otherwise roughening the concave, SO as to 
more effectually detach the adhering fiberald 
dust from the granules of the middlings. The 
wire-cloth p (see Fig. S) is extended to some 
distance beyond the solid concave backing to 
separate and arrest the force of the sheet Of 
middlings as it leaves the brush and falls On 
shelves h9. The shaking separator C is sus 
pended on inclined links g (), (see Fig. 2.) which 
hang on eccentric pins in the side beams of 
the frame or other convenient places. This 
separator is driven by two eccentrics, ' ', one 
near either end of shaft J, (see Figs, 2 and 4.) 
connected by rods or bars KK, arranged as 
near as may be in the direction of motion of 
the separator, the suspending-links causing 
the separator to vibrate in inclined arcs of 
circles, with an upward forward and a down 
ward backward motion, which causes the mid 
dlings falling on the shelves to move forward. 
To more effectually clean the middlings, &c., 
we use the sieve F, Set in a shaking box, L, 
and secured to the ends of the same, but rest 
ing on rubber or other springs SS, which aid 
in the vibrations of the sieve. The rubber 
springs are notched into said end pieces. The 
sieve is fastened by screws at each end, which 
pass through rubber pads. To prevent the 
sieve from clogging, Wellse One Ol' more rap 
pers, tit-one either side of the sieve- and 
which may be arranged to strike either on the 
top or bottom of the side pieces of the sieve 
to jar the same. They are attached to a shaft, 
ne, extending across the separator, and moving 
with it, one end projecting out, and formed 
into a slotted crank-arm, at. This is attached 
by a pin to a slotted swinging adjustable arm, 
M, pivoted to the frame-work outside. This 
will be adjusted by a set-screw, v, so as to 
place the pin in any part of the slot in the 
crank-arm to control the vibrations, and there 
by graduate the force of the strokes of the 
rappers on the sieve. The shaking sieve-box 
L is divided longitudinally in three compart 
ments, acac a'. The two latter have bottoms 
l, on which the sifted middlings are conveyed 
to openings, and from thence, by spouts, &c., 
to the stones for regrinding. There is an up. 
per conducting-bottom, ll, in each side di 
vision, having openings with slides y y, Figs. 
1, 2, and 5, for the purpose of cutting off and 
grading the sifted middlings, the coarser and 
more impure parts of which are discharged 
through the passages into the screw-conveyer 
NN, and conveyed from thence into the ele 
vator O O, Figs, 2 and 4, from which they are 
discharged into the feed-shoe and returned to 
be reseparated. When either of the slides y 
y are drawn, all the middlings falling through 
are discharged to be reground. The bran and 
other coarse stuff fall over the tail of the 
sieve. The middle division a of the shaking 

out the whole interior length of the box L. 
The object of this central air-passage, and the 
passages between the slats & 2, is to admit air 
under the sieve, which, being deflected par 
tially downward and outward both Ways, 
passes through the sifted middlings, With a . 
gentle horizontal current, as they fall from the 
sieve, and carrying away fiber or light dust 
that may not have been taken out by the up 
per separators, up through the passages ff. 
into the vacuum-chamber G, and from thence 
into the fan-box, and from which they are 
blown out of the machine. - 
This shaking box and sieve carrier L is 

moved as follows: It is suspended by ScreWS 
or pins in the upper ends of inclined links P 
P, which swing on pins in parallel bal's Q Q, 
which bars are, in turn, suspended by pins in 
links PP, which are hung on pins in the back 
side of the bolsters R. R. These links P are 
elongated downward, having a roller or cross 
bar extending under the box L., and uniting 
them together. In or near the center of this 
cross-bar is a long rod or handle, S, projecting 
beyond the frame A, and resting in a notch 
in a beam of the frame-work, or other place, 
where it may be fastened at any point, and 
thus graduate the movement of the sieve-bOX, 
&c., giving it a greater or less curvilinear for 
Ward and upward movement, and Vice Versal 
backward. The object of this is to throw the 
middlings forward with more or less rapidity 
on the sieve to graduate the sifting. T Tale 
two connecting-bars, pivoted at one end to 
sieve-box L., and attached at the other end to 
an eccentric, r, on shaft J, operated by pulley 
U, which also operates the connecting-rod c, 
which moves the shaking shoe B by means of 
the bent crank b, as before explained. A belt 
runs from this pulley U to the fan-pulley V, 
and a belt, 4, runs from pulley W on fan-shaft 
to the brush-pulley X, and operates the same. 
The elevator is operated by a belt, Y, on a pull 
ley on fan-shaft to a pulley on the elevator 
shaft. A reel may be used in connection. With 
this purifier or not, as may be desired. 
The operation of the whole machine is as foll 

lows: The unpurified middlings are received 
either in the return-conveyer at the bottom of 
the machine and conveyed, along with the re 
turns, into the elevator, and elevated to the 
feeding-shoe, or they may be received into the 
feeding-shoe direct from the bolt, and in either 
case discharged therefrom in a wide, thin sheet 
across the upper shelf of the first series of 
shelves in the shaking separator, from thence 
are carried forward by the combined action of 
the air-draft and shaking motion of the sepa 
rator, and fall from one shelf to another, being 
at the same time subjected to the action of 
gentle currents of air as they falland are shaken 
along on the shelves, by which means the most 
of the fiber and other light impurities not ad 
hering tenaciously to the granules of middlings 
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are separated therefrom and carried forward 
and upward through the first series of bent 
air-passages into the exhaust-chamber Gabove, 
While the middlings pass along and fall onto 
the cylindrical brush, which whips them around 
in the disintegrating-concave, and discharges 
them through and beyond the concave wire 
screen, which extends beyond the solid con 
cave bed, from which they fall, with diminished 
Velocity, in a diffused shower, onto the first of 
the second series of shelves, with the pre 
viously-adhering fiber and dust disintegrated 
therefrom, so that the various air-currents to 
which they are subjected, in shaking along on 
and falling off from one shelf to another, will 
most effectually separate and carry the remain 
ing light impurities away from the good mid 
dlings, up through the second series of bent 
shelves and converging air-passages into the 
exhaust-chamber G above, where the denser 
particles of offal from both series fall into the 
upper shelves, and are, by the combined ac 
tion of the air-currents and the peculiar shak 
ing motion of the separator, carried along and 
dropped from one shelf to another till they de 
scend the inclined plane at the tail of the sep 
arator and pass out under the valve from the 
machine, while the purified middlings pass 
along from shelf to shelf and down the lower 
inclined planej, from which they fall onto the 
head of the sieve, through which they pass, 
falling in a greatly-diffused and gentle manner 
therefrom, through the air-currents from the 
lower slats a 2, onto the bottoms of the shak 
ing box L., which propel them along, discharg 
ing the purest and best into a spout or other 
receptacle, to be conducted to the stones to be 
reground, the coarsest and most impure pass 
ing into the return-conveyer N, from which 
they enter the bottom of the return-elevator, 
and pass up and enlpty into the distributing 
feeding-shoe, along with the new middlings to 
be reseparated, while the dust and fiber sepa 
rated therefrom by the air-currents below the 
sieve are drawn up through the side passages 
ff, between the sides e e' of the sieve and sieve 
carrier L, and between the sides of the upper 
shaking separator, and are discharged into the 
exhaust-chamber G, from which the lightest 
part of it is drawn into the fan and discharged 
therefrom. The bran passes over the tail of 
the sieve. 
The object of the shaking separator with the 

series of shelves is to carry the middlings for 
ward and drop them, through several shortfalls, 
from shelf to shelf, so as to subject them, while 
being agitated by the shaking motion thereof, 
and falling from one to another with little ve. 
locity, to the action of numerous currents of 
air, which thereby more effectually separate 
all light impurities from the middlings, and 
carry them up into the exhaust-chamber, and 
also into the fan, as before stated; and, fur 
ther, to convey the middlings from the head 
of the separator to the opposite end of the 
machine to discharge them onto the head of 
the sieve, which extends nearly or quite the 

Whole length of the machine; also, to arrestand 
carry forward to the place of discharge the 
heavy portions of , offal, so that they may not 
lodge and clog the air-passages. 
The sifted middlings are also subjected to . 

the action of the air-currents through the cen 
tral longitudinal slats a 2 in the compartments 
a cac as they fall from the sieve, and also 
While being shaken along on the bottoms l l of 
the box L. They are also subjected to the action 
of air-currents while being shaken along on 

- the Sieve, which raises and carries any very 
light dust that may rise from the sieve up 
through the shelves in the separator, to the 
exhaust-chamber above. . 
There may be open inclined slats & 2 in one 

side of the box L., that carries the sieve, in 
stead of in the center, as shown, admitting air 
to pass across under the sieve, and carry dust 
up, through a passage in the opposite side, 
into the exhaust-chamber. 

It will be readily seen that, by these com 
binations and arrangements, the middlings are 
Subject to the action of air-currents from the 
time they leave the distributing-shoe till their 
final exit from the machine in a perfect state. 
The sieve is set level, so as to make a sav 

ing of height in the machine, and a simpler 
Construction. The cloth on the sieve is coarser 
at the tail than at the head. The brush E is 
used solely to disintegrate the middlings, and 
not for any other purpose. The valve k has a 
flexible apron or bushing attached inside, and 
protruding downward beyond the valve itself, 
and beyond the incline i and outside of the 
Opening. This is to prevent air from entering 
in as the Offal is being discharged. 
The Valves g g perform three functions by 

their peculiar construction and combination 
With the Walls e e'. They graduate the open 
ings of the air-passages ff; also, close the 
Opening between the walls e and the sides of 
the inverted cover of the vacuum-chamber G; 
also, from the inclination of the upper part, 
sheds the offal, over the inside e", onto the 
shelves hi. It?. 
We are aware that a stationary tapering 

feed-board is not new, but such is not our in 
Vention. 
We claim 
1. The movable feeding and distributing 

shoe B, constructed with a tapering end, as 
described to distribute the contents in a wide 
sheet, as herein set forth. 

2. The movable feeding and distributing 
shoe B, having a corrugated bottom, and con 
structed as described, to deliver the contents 
in a wide sheet, in combination with a valve, 
d, for spreading the middlings, substantially 
as specified. . 

3. The double walls e et and air-spaceff, 
With Valves or sliding gates gg, constructed 
and arranged substantially in the manner and 
for the purposes specified. 

4. The shaking separator C, with the double 
Walls e e', air-spaceff, and valve gg, the whole 
suspended on links q ol, and operated by eccen 
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tric bars K K and eccentric ' ', on shaft J, in 
the manner and for the purpose specified. 

5. In a moving separator, C, the series of 
shelves and bent partitions h h' l'h', and in 
clined planes i j, and air-spaces in m' O 0', as 
and for the purpose specified. 

6. The combination of the movable sepal 
rator C and shelves h and h9 with the revolv. 
ing disintegrating-brush E, concave H, and 
fall D, as and for the purpose specified. 

7. The combination of the lengthened wire 
cloth p with the cylindrical brush E and con 
cave H, substantially as described, for the ob 
ject set forth. 

8. The shaftJ, having eccentrics rand links 
K and T, connected to the shaking separator 
C, and vibrating sieve-box L., all constructed 
and combined so that the separator and sieve 
box receive a simultaneous notion from the 
shaft, substantially as described. 

9. The shaking sieve-box L, in combination 
with the links PPP Pl, parallel bars Q. Q, 
and lever S, arranged and operating substan 
tially as and for the purpose specified. 

10. In a movable box, L, the combination of 
the sieve F, the separating-slats & 2, the longi 
tudinal divisions a act a?, the bottoms ll, and 
Slides y gy, all arranged and operating substan 
tially as herein set forth. 

11. The rappers t t, in combination with the 
slotted crank-arm it, set-screw , and swinging 
adjustable arm M, substantially as described. 

In Witness whereof we have hereunto signed 
our names in the presence of two subscribing 
Witnesses. 

GEO. WALKER. 
EDWIN WALKER. 

Witnesses: 
J. R. DRAKE, 
T. H. PARSONS. 


