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UNITED STATES PATENT OFFICE. 

CHRISTIAN CUSTER, OF PHILADELPHLA, PENNSYLVANIA, ASSIGNOR OF 
ONE-HALF HIS RIGHTTO CHARLES K. BULLOCK, OF SAME PLACE. 

IMPROVEMENT IN MIDDLINGS-PURIFIERS. 

Specification forming part of Letters Patent No. 157,958, dated December 22, 1874; application filled 
July 16,1874. 

To all phon it may concern: 
Beit known that I, CHRISTIAN CUSTER, of 

the city of Philadelphia, in the State of Penn 
sylvania, have invented an Improvement in 
Middlings-Purifiers, of which the followingis 
a specification: 
The object of my invention is mot only to 

remove the bran, specks, and dirt in a more 
expeditious and perfect manner from the mid 
dlings, but also to remove the light flocculent 
substance Which generally adheres to and ac 
companies the middlings discharged from the 
purifiers in general use. 
These very desirable results I accomplish 

by means which will hereinafter be fully de 
scribed and explained with reference to the 
accompanying drawings, in which– 
Figure 1 is an elevation of that end of the 

purifier to Which the driving-Wheels are at 
.ached. Fig. 2 shows the same end shownin 
Fig. 1, Without the driving-wheels and the 
covering-board thereof. Fig. 3 is an end elle 
Vation of the opposite end of the purifier. 
Fig. 4 shows the same end that is represented 
by Fig. 3, Without its covering-board. Fig. 5 
is a vertical transverse section of the Said 
purifier on the right-hand side of the dotted 
line a y of Fig. 7. Fig. 6 is a plan view of 
the upper side of the same machine, the top 
board being removed. Fig. 7is an elevation 
of that Side of the machine from which access 
may be had to the conveyers of the purified 
middlings, and to the separating-slides be 
tween the said two conveyers. 
Between the outside end, Fig. 1, and the 

vertical partition, Fig. 2, behind it, there is a 
narrow passage-Way, A, and between the out 
side end, Fig. 3, and the vertical partition, 
Fig. 4, there is a Wider passage-way, B, and 
both of said passage-Ways extend, respect 
ively, from side to side and from top to bot 
tom of the machine, leaving a large interme 
diate passage-Way, C, between them, as rep 
resented in Fig. 6. This passage-way Cis di 
vided longitudinally into six communicating 
passage-Ways, 1 2 3 456. The passage-way 
Ais divided, by a vertical partition, into two 
main passage-Ways, 78, and the passage-Way 
7is subdivided by three smaller passage-ways, 
9 1011, (see Fig. 2) and the end passage-way | 

Bis divided into three passage-Ways, 12 1314. 
See Fig. 4) The reel Dis a hollow pyrami 
dal frustum of six sides, consisting of a cen-. 
tral shaft and frame covered With bolting 
cloth in the usual manner. It is open at both 
ends, the larger end opening into the passage 
way12, and the smaller end opening suffi 
ciently to receive the inner end of a pipe, d’, 
which, passing down through the top orcover 
of passage-way 7, enters thereel D, and con 
ducts the middlings which are to be purified 
intosaid reel Das it rotates upon its Shaft-bear 
ings at the outer ends of the machine. 
The object in making said reel D of the 

pyramidal form shown is to cause the enter 
ing air to passalong and out With a uniform . 
velocity, which could not be the case if the 
said reel were made with parallel Sides, be 
cause the air, entering continuouslythrough 
the meshes from the whole exterior, Would be 
more and more increased in speed to the out 
let end, and thus carry out portions of the 
flour with the flocculent material. 
The passage-way 6, in which the reel Dro 

tates, has a bottom, formed by two downward 
sloping sides, which leave a narrow longitudi 
nal passage-Way between theirºbottom edges, 
and to one of said edges a swing-Valve, 15, is 
hinged, which extends the whole length of 
the passage-way 6, and remains closed until 
pressed open by the contents of the passage 
way, as will be explained. Through the valve 
opening the passage-Way 6 communicates With 
the passage-way 3, in which a rotary conveyer, 
E, extending from within the passage-Way 7 
to the opposite end of passage-Way 3, Which, 
in Fig. 2, is marked 9, and at this point it 
opens into an outlet passage-Way, 16. (See 
Fig. 2.) Directly beneath conveyer E is an 
other conveyer, F, in a corresponding passage 
way, 4, which, in Fig. 2, is marked 10, and the 
two are separated by a partition with several 
openings fitted with closing-slides 16", so that 
the contents of the upper conveyer E can be. 
turned down at any one of the openings into 
the conveyer F below by withdrawing its par 
ticular slide, the object of which transfer will 
be explained. Nearthe bottom of passage-Way 
2 there is another conveyer, G, Which is sepa 
rated from conveyer Eby a vertical partition 

  



and an adjustable valve-board, H, whereby 
the communication between the passage-ways 
2 and 3 can be regulated at pleasure. This 
Conveyer G extends and opens into passage 
Way 13 just above a vertical spout, I, which 
OpenS through the bottom of the machine. 
The blower Kis of the ordinary rotary con 
struction, and is located in the lower part of 
passage-Way 1, and takes in air through its 
center opening, which communicates with pas 
sage-Way 8, and discharges it, by the spout Kº, 
into the passage-way 1. (See Figs. 4 and 5.) 
The band-pulley L (see Figs. 1 and 6) drives 

the main shaft, upon which there is a pinion, 
17, (dotted lines, Fig. 1,) that gears with spur 
wheel 18 on the shaft of the reel D, and drives 
the latter with proportionately slower speed. 
On the main Shaft there is also a larger pul 
ley, M, Which is connected, by a band, to the 
Small pulley 19 on the shaft of the blower K, 
and drives the latter at high speed, while a 
third pulley, N, (dotted lines in Fig1,) on said 
main shaft, connects, by a band, With a Smaller 
pulley, 20, on the shaft of the upper conveyer 
E, and drives the latter at a rapid speed, while 
a spur-Wheel, 21, on said conveyer-shaft gears 
with a like spur-wheel, 22, on the shaft of the 
conveyer G, and the latter wheel, 22, gears 
with another like wheel, 23, on the shaft of the 
conveyer F, and consequently all three of the 
said conveyers, E F G, have each the same 
speed. The driving-shaft moves in the direc 
tion of the arrow Z, and consequently moves 
the reel. Dand the conveyer G in an opposite 
direction, while the conveyers E and Fand 
the blower Keach in the same direction as 
that of the main Shaft of the machine. Al 
though the two conveyers E and Frotate in 
the same direction, their conveying blades or 
beaters are adjusted obliquely in opposite di 
rections, the upper one, E, driving the con 
tents ofits passage-Way 9 in the direction of 
the arrow V, (see Fig. 7,) and the lower one, 
F, in the direction of the arrow W, or each in 
the direction of their respective outlets 16 and 
25. The conveying-blades of the conveyer G 
drive the contents in the bottom ofits pas 
sage-way 2 in the direction of the arrow U, 
(see Fig. 6,) or toits outlet I. (See Fig. 4.) 
The operation is as follows : 
The main Shaft, being put in motion in the 

direction specified, gives simultaneous rotary 
motions to the reel D, blower K., and the three 
conveyers E FG in the directions specified, 
While the impure middlings, which are to be 
purified by the separation therefrom of the 
bran, specks, dirt, and the light flocculent 
substance before mentioned, are run into the 
smaller end of the reel D through the feed 
pipe d'. The rapidly-rotating motion of the 
blower keeps up a strong and constant current 
of air through the machine, drawing the air 
ofpassage-way 8 through the central opening 
of the blower, and driving it through the out 
let k* into passage-Way 1, where it is divided 
into three portions, the first portion passing 
onward to and through the lhole 26 into pas 

sage-way 7, and upward through openings 28 
28 into the reel passage-way 6, through the 
bolting-cloth into the said reel, and out through 
the larger end of the latter into passage-Way 
12; thence along over conveyer G in passage 
way13, and out through opening 29into pas 
sage-way 2; thence through opening 30 into 
passage-Way 8, and down through 8 back to 
the blower K, whichit enters, as before; the 
second portion of air in passage-Way. Il pass 
ing, at the same time, down through passage 
way 7 and opening 31 into chamber 9; thence 
down under and around conveyer E, up 
through passage-Way 3 into passage-Way 2; 
thence through opening 30 into passage-Way 
8, and back to blower K; while the third por 
tion of the air in passage-Way 1, passing Out 
through openimg 27into passage-Way 14, en 
ters opening 31 into passage -Way 5, and 
around under conveyer E to passage-Way. 3, 
and, finally, like the second portion, into pas 
sage-way 2, Where the conveyer G operates. 
The impure middlings which are intended 

to be purified enter, through the pipe d', into 
the smaller end of the reel D, where they are : 
subjected to agitation by the rotary motion of 
the pyramidal reeland the air-current coming 
through the meshes of the bolting-cloth. The : 
incoming air-current blows back the light floc 
culent substance. The fine meshes of the bolt 
ing-cloth keep back the specks, dirt, and bran, 
While the flour of the middlings passes out 
through the said meshes of the reel, together 
with the adhering portion of flocculent sub 
stance, (which Will be subsequently removed,) : 
down through the valve-opening in the bottom 
of passage-Way 6, by pressing open the Said 
valve, (against the pressure of the air-current 
from passage-Way 5,) into conveyer E, Which 
dashes the said middlings and the accompa 
nying adherent flocculent substance against 
the inner sides of the conveyer passage-Way, 
thus separating the flour from the said floc 
culent substance, and the latter, being much 
lighter than the former, is carried by the cur 
rent ofair, through the adjustable valve-open 
ing in passage-Way 3, into passage-Way 2, While 
the purified middlings or flour, free from all 
impurities, is carried by the said conveyer to 
its outlet 16. In the meantime the bran and 
dirt or specks and the flocculent substance 
pass out through the larger Open end of the 
reel D, to and through passage-Way 12, to con 
veyer G, which conveys the bran and dirt into 
outlet I, and most of the lighter or flocculent 
substance at the same time settles, and is car 
ried outin the same direction by the conveyer. 
The valve-board H can be readily adjusted 

through an opening, 32, (shownin Fig. 1,) and 
a corresponding opening, 33. (Shownin Figs. 
2 and 5.) 
The object of making the outlet end of the 

reel D larger than the inlet end is mainly to 
allow the current of air coming through the 
bolting-cloth to pass out at a more uniform 
Velocity throughout the whole length of said 
reel. 
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The object of the lower conveyer Fis to en 
able the attendant at anytime to tap the up 
per conveyer E at any point ofits length by 
withdrawing any one of the slides 16°, (see 
Figs. 4, 5,7) and thus cause the flour in E to 
fall into conveyer F, ifit be desired to have a 
grade of flour not absolutely pure, which 
would be produced if allowed to pass through 
the conveyer E toits outlet 16. ^ 

There are several openings, each covere 
by a slide, or by a hinged door, whereby an 
inspection can be made of the interior of the 
machine at anytime it may be necessary; but 
during the Working of the machine there is 
not any outlet for the contents, including the 
current of air, except the outlets from the 
three conveyers E FG, which are intended to 
open into respective bins. 

Iclaim as my invention 
1. The conveyer G and passage-way 2, with 

its spout or outlet I and openings 29 and 30, 
in combination with the passage-Way 13 and 
reel Din the passage-way 12, the said parts 
being constructed and arranged substantially 
as and for the purposes set forth and specified. 
- 2. In a middlings-purifier, the arrangement 
of the passage-ways 26 12 1328 793 12714 
5 and openings 28 28 29 30 31 in relation to 
the blower Kandreel D, substantially as and 
for the purposes hereinbefore set forth and 
described. • 

CHIRISTIAN CUSTER. 
Witnesses: 

BENJ. MORISON, 
WM. H. MORISON. 

  


