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To all whom it may concern: 
Be it known that I, JAMES HIGGINBOTTOM, 

milling engineer, a subject of the Queen of 
Great Britain, residing at Liverpool, in the 

5 county of Lancaster, in the Kingdom of Eng 
land, have invented certain new and useful 
Improvements in Purifiers or Separators, (for 
Which I have obtained Letters Patent in Great 
Britain, dated October 13, 1888, No. 14,711) 
Of which the following is a full, clear, and ex 
act description. 
This invention relates to separating or puri 

fying apparatus; and it has for its object, 
mainly, the separating of dust, cellulose, and 
branny matter from flour, dust, (fine or small 
middlings,) middlings, semolina, and the like, 
the Separating of light refuse from wheat or 
Other grain, and the separating of wheat and 
Other grain from stones. 
The accompanying drawings show various 

Views of my improved apparatus, Figure 1 
being alongitudinal vertical section, and Figs. 
2 and 3 transverse sections onlines acac and 22, Fig. 1, respectively. 
A is the frame-work of an ordinary mid 

dlings-purifier; B, the vibrating sieve thereof. 
When applied to middlings-purifiers hav 

ing vibrating sieves as ordinarily constructed, 
the invention is carr, ed into effect as follows: 
A Series of nozzles C is fixed above the sur 
face of the silk or metal covered vibrating 
sieve Band in close proximity thereto. These 
noZZles are hollow, and they are either rectan 
gular, circular, or elliptical in cross-section, 
and they can be made with either straight or 
conical sides. It is preferable to make them 
pyramidical, as shown, or conical in shape, 
and to arrange them with their bases nearest 
to the sieve-surface, and to form their sides 
With a slope of about sixty degrees on both 
their exterior and interior surfaces. It is also 
preferable to make the cone or pyramid of 
Such a depth that the area of the base is about 
six times the area of the top. Partitions 
or trays D, of wood or metal, are placed above 
the surface of the sieve B and in air-tight 
connection with it, and also preferably with 
an upper air-tight exhausting-compartment 
E. The trays D, which preferably vibrate 
with the sieve B, are provided for the pur 
pose of, first, carrying the said nozzle C; sec 
ondly, forming the bottom of an air-tight ex 
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hausting-compartment E (or other compart 
ment) above the sieve, the said compartment 
being adapted to receive the separated matter, 
and, thirdly, for the purpose of automatically 
discharging the said separated matter. 
The pyramidical nozzles C are attached in 

an air-tight manner, and preferably by their 
bases, to the air-tight tray D, and the tray is 
in this case provided with holes d opposite 
to and corresponding with the openings in 
the bases of the nozzles. The nozzles may be 
open at the top; but it is preferable to make 
them with a closed top and to place the dis 
charge-aperture C" on the side or sides close 
to the top, as shown in Figs. i and 2. The 
openings C may with advantage be pro 
vided with hoods C, for a reason berein set 
forth; but these hoods are not absolutely neC 
essary. 
The nozzles may be made of wood, as shown, 

or of thin metal, card-board, or other Sluit 
able material, and they may be attached to 
the tray in any convenient manner or even 
formed in one there with. Where a vibrating 
tray and nozzles are employed, it is preferable 
to use a flexible air-tight connection F, made 
of cloth impermeable to air for preventing 
any of the outer air, except that which passes 
through the nozzles, from entering the upper 
part E of the apparatus. 
The separating-nozzles and the tray need 

not in all cases be attached to the vibrating 
sieve. They may be vibrated separately or 
they may be stationary, and in this latter case 
it is preferable to make an air-tight flexible 
attachment between the stationary tray and 
the vibrating sieve. 
When in work the action of the nozzles is 

as follows: The air being drawn into the ap 
paratus by the fan E' in the usual manner, 
and rising through the sieve-surface carries 
off the material to be separated and enters 
the bases of the nozzles C. After entering 
the nozzles the air and the matter contained 
therein acquire a gradually-accelerated ve 
locity, owing to the converging sides of the 
interior of the nozzles. The velocity of the 
uprising air-current is so regulated that the 
heavier particles remain on the sieve-surface 
and the lighter matter to be separated enters 
the base of the nozzles and is carried upward 
by the accelerated air-current. The uprising 
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air, With its contained separated matter, on 
leaving the orifices C" of the nozzles expands 
and decreases in velocity. Owing to this de 
creased velocity the separated matter is de 
posited upon the upper surface of the air 
tight tray ID. The deposition is also assisted 
by the hoods C°, which deflect the current 
down Ward. After the air has passed through 
the nozzles it is led away in the usual well 
known manner by means of air-trunks or di 
rectly by a fan or fans F. The separated 
matter when deposited upon the surface of a 
vibrating tray I) is carried down by the vi 
bratory lnotion to the tail or lower end D' of 
the same, is discharged therefrom by means 
of a vibrating spout or duct D', and is led 
away to thc side or end of the machine, as 
shown in Fig. 3, at which point it is discharged 
into a worm-box or into a stationary hopper 
G. Such discharging-hopper is fitted with 
an air-tight apparatus, such as the well-known 
balanced and hanging valves 9, which pre 
Vent the entry of the Outer air to the machine 
While the hopper is discharging. The mate 
rial Jemaining on the sieve, from which the 
Separated mattei' has been removed, is dis 
charged through a similar hopper II, Fig. 1, 
having air-tight balanced valves 7 l. 
When the invention is applied to the sepa 

ration of light refuse from wheat or seeds, the 
Vibrating sieve-frame is clothed with suitable 
perforated metal in lieu of the ordinary silk 
gall Ze. This perforated metal allows the dust 
and Small dirt to pass through its perfora 
tions. The grain or seed after being treated 
passes over the tail U of the sieve, and the 
light separated matter passes, as before de 
Scribed, through the nozzle- orifices C" onto 
the upper Surface of the vibrating tray D, 
and is discharged there from through the hop 
per G. 
When the invention is applied to the sepa 

'ating of wheat or beans or other grain or 
Seeds from stones, the wheat, &c., is lifted by 
the air-current (which is of course much 
more powerful than in the previous cases) 
and is deposited on the upper surface of the 
tray D, the stones being, as before, discharged 
Over the taill of the sieve. When the sepa 
rated matter is deposited on the surface of a 

stationary tray D, it may be removed by 
means of a traveling brush-scraper or its 
equivalent. 

I caim as my invention 
1. In combination with a vibrating sieving 

surface and an exhausting-chamber above it, 
a tray or diaphragm separating the two and 
perforated regularly throughout its area by 
apertures arranged upon it in longitudinal 
and transverse series and tapering upward 
in both horizontal dimensions, whereby the 
exit-spaces for air are narrowed to a desira 
ble minimum both longitudinally and trans 
versely and a maximum of contraction and 
slope of passage is secured with a minimum 
of height and obstruction, substantially as 
described. 

2. In a separating or purifying apparatus 
of the kind described, the combination, with 
a vibrating sieving-surface B, of a superposed 
tray D in air-tight connection with it and with 
an upper exhausting-compartment E, and a 
Series of nozzles C, tapering in both horizon 
tai dimensions and distributed regularly over 
said tray both in longitudinal and transverse 
series, with their open bases located as close 
as practicable to the sieve-surface and their 
upper narrower ends Communicating above 
the tray with said exhausting-compartment E, 
substantially as and for the purpose set forth. 

3. In combination with a vibrating sieving 
surface B, a superposed tray D, vibrating 
there with, and an exhausting-compartment 
Habove said tray, a series of hooded nozzles 
C, tapering in both horizontal dimensions and 
arranged in a regular manner, as described, 
on said tray, with their open bases located as 
close as practicable to said sieving-surface 
and having each a lateral discharge-orifice C 
at its upper end below said hood and open 
ing into said exhausting-compartment, sub 
stantially as set forth. 

In testimony whereof i have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

JAMES IIIGGIN BOTTOMI. 
Witnesses: 

GEO. C. DYMOND, 
II. P. SHOOBRIDGE. 
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