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"UNITED STATES

Patented April 11, 1905, .

JAMES M. AKERS, OF GAYS, ILLINOIS,

- PNEUMATIC CONVEYER.

SPECIFICATION forming part of Letters Patent No. 786,791, dated April 11, 1905.
' "~ Application filed May 4,1904. Serial No, 206,388, - o

To il whom it may concern: |

" Beit known that I, JAmes M. AKERS, a citi-
zen of the United States, residing at Gays, in
the county of Moultrie and State of Illinois,

have invented a new and useful Pneumatic

Conveyer, of which the following is a specifi-
cation. o
- Thisinvention relates to that class of pneu-
matic conveyers which are especially con-

structed for and adapted to the purpose of

conveying grain from a place of storage into

cars or other conveying means whereby it is |

to be transported. ) .
The object of the invention is to provide
pneumatic conveying means whereby grains

of various kinds and in various conditions

may be operated upon in the most appropri-
ate manner to bring about a successful re-
sult, one of the features being in the combi-
nation, with conveying means, of cleansing
and purifying means, whereby dust and all
light particles shall be extracted from the
grain during the process of conveyance.

~ A-further object of the invention is to pro-
vide within the conveying means structural
features which may be conveniently adjusted
for the purpose of adapting the device to the
kind of material that is to be operated upon.
- A-further object of the invention is to pro-

vide means whereby grain may be fed to the
conveyerfor exceptionally-rapid conveyance,
-as may be sometimes made necessary by cir-

cumstances or desirable when the grain is of
such a grade as to require no recleaning,
A further object of the invention is to pro-
vide the conveying means with a spout or

means for automatically oscillating said
spout during the operation of the device in
order that the material discharged by the
conveyer shall be evenly distributed in the

~car or other place of deposit.

With these and other ends in view, which

 will readily appear as the nature of the in-

- 45

vention becomes better understood, the same -
conslsts 1 the improved construction and

novel arrangement and combination of parts,

which will be hereinafter fully described, i&_nd-- |

particularly pointed out in the claims.

line 2 21n Fig. 1.

line 4 4 in Fig. 3.

| illustrated a simple and pref'é:rr'ed form of

embodiment of the invention, it being, how-
ever, understood that no limitation is neces-
sarlly made to the precise structural details
therein exhibited, but that the right is re-
served to any changes, alterations, and modi- -
1cations which come fairly within the scope

“of the invention and which may be resorted

to without departing form the spirit or sacri-
lcing the advantages of the same. :
~ Insaid drawings, Figure 1 is a longitudinal
vertical sectional view of a pneumatic con-
veying apparatus constructed in accordance
with the principles of the invention. Fig. 2
is a transverse sectional view taken on the 6
Iig. 31s a longitudinal sec-

tional view, enlarged, of-the portion of the
device which includes the means for actuat-
ing the oscillatory discharge-spout. Fig. 4
1s a transverse sectional view taken on the

Fig. 6 1s a top plan view of as much of the de-
vice as 1s lllustrated in Fig. 3. Tig. 7 1s a de-
tail view, on an enlarged scale, of a portion .
of the disk 20 and related parts. | -
Corresponding parts in the several figures

| are indicated by similar numerals of refer-

ence.

- Thisimproved pneumatic conveying device
includes a fan casing or housing 1, the sides
of which afford bearings for a shaft 2, carry-
mg a fan 3 of approved construction. The
sides of the casing 1 are provided in the usual

‘manner with openings 4, with one of which is

connected a feed-spout 5, through which grain
may be Ted from the place of storage to the
eye of the fan. The casing or housing 1 has
a discharge-spout 6, which is connected by a
passage-way 7 with the feed-spout 5, and in
the latter 1s disposed a-valve 8, which may be
adjusted to cause grain fed through the spout
5 to elther pass to the eye of the fan or to be

deflected through the passage 7 to the inner

end of the discharge-spout, as may be found
most desirable and appropriate for the kind
and quality of grain to be operated upon. A
valve 7*1s disposed to regulate the discharge-
opening of the passage-way 7. The dis-

Fig. 5 is a transverse sec- .
tional view taken on the line 5 5 in Fig. 1.

st

-

~ In the accompanying drawings has been | charge-spout 6 of the fan-casing is disposed 100
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at the lower front end of the same. Dia-
metrically opposite to said discharge-spout
or at the upper rear corner of the fan-casing
18 disposed an outlet-tube 9, which leads to a
dust-bin or other suitable place of deposit for
the dust and lighter materials extracted
from the grain during its passage through the
conveyer. Within the casing directly in
iront of the tube 9 is disposed a curved shield
or deflector 10, and in front of said shield is a
partition 11, the ends of which are spaced
apart from the upper and rear sides of the
casing and are provided with valves 12 and
13, adapted to codperate with the upper and
rear sldes, respectively, to form closures for
the passages 14 and 15 between the ends of

the partition-plate 11 and the proximate |

parts of the casing. The direction of rota-
tion of the fan is indicated by an arrow A. It

follows that when the valves 12 and 13 are

open and when grain is fed to the casing,
either directly through the spout 5 to the eye
of the fan or through the passage 7 to the
perimeter of the fan-casing, such grain will
be carried around with the fan and will be
thrown violently through the opening or pas-
sage 14 and against the curved shield or de-
flector 10, thus dropping down through the
opening 15 into the lower part of the fan-cas-
Ing, where 1t again comes under the direct in-
fluence of the fan, whereby it is expelled
through the discharge-spout 6. It will be
understood that while this operation takes
place currents of air will pass through the
openings 14 and 15 below the lower edge of
the deflector 10 and up through the spout 9.
It follows that as the grain passes from con-
tact with the deflector 10 it drops into an as-
cending air-current, whereby the dust and

40 highter particles are carried off-through the
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spout 9, while the perfect grain will float
downwardly through said ascending current
until 1t comes once more under the direct in-
fluence of the fan, whereby it is expelled, as
before stated.

It 1s obvious that by properly adjusting
the valves 14 and 15 the operation of the de-
vice may be regulated. When grain such
as oats 1s to be treated, which will be bene-
iited by the strong abrasive action resulting
from 1its being thrown forcibly against the
deflector 10, such grain will be fed through
the spout 5 directly to the eye of the fan,
passing by the usual centrifugal action
swiftly and violently to the extremities of
the fan-blades, whereby it is carried around
and thrown with great violence against the

deflector, whereby loosely-adhering particles -

ol husk and the like will be removed and car-
ried off by the current ascending through the
spout 9, while the oats, greatly improved by
this operation, will be carried off through the
discharge-spout 6. When a less-violent ac-
tion 1s desired, the grain may be supplied to

the conveyer-casing through the passage-

786,791

- way 7, 1n which a plurality of pendent valves

16 are hingedly mounted, said valves heing
so suspended that they will close to and pre-
vent the upward passage of an ascending air-
current, while the grain will rapidly gravi-
tate therethrough and be finally expelled
through the spout 6. When for any reason
1t shall be desired to convey the grain in a
large volume and with the greatest degree of
rapidity, the grain may be fed through the
spout 9, the valve 12 being meanwhile closed.
The grain will then immediately eravitate
through the opening 15 and come under the

direct mfluence of the fan, which will discharge -

1t forcibly through the spout 6.

The discharge-spout 6 carries at the end
thereof an oscillatory sleeve 17, with which
are rigidly connected, as by means of rivets
18, an extension-spout 19 and an annular
disk 20. IHingedly connected with the short
extenslon-spout 19 1s a longer spout 21,
which telescopes within o discharge-spout
22, terminating 1 an elbow 23. 1t is ob-
vious that the members 19 and 21 cooperate
with the member 6 to constitute the com-
plete discharge-spout of the conveyer. The
hinge-joint whereby the members 19 and 21
are connected 1s merely for the purpose of

enabling said member 21 when the device 1s-

not m use to be elevated to and suitably
supported 1 an mactive position. The tele-
scoping connection between the spout mem-
bers 21 and 22 should be of such a nature
that when the sleeve 17 and the spout mem-
bers 19 and 21 are oscillated the telescoping
extremity 21 shall be oscillated therewith.
The object of connecting the member 22 tele-
scopically with the member 21 is simply to
enable 1t to be conveniently extended into
or withdrawn from a car or other receptacle
that 1s to be loaded with grain. The specific
purpose of the elbow 23 will be presently un-
derstood.

The disk 20, which, as stated, is rigidly con-
nected with the sleeve 17 and the spout
member 19, is provided upon its inner face
with segmental rows of feeth or cogs 25,
which are preferably intersected or sepa-
rated by a segmental flange 26, at the ends
of which are formed additional cogs 27, ob-
Iiquely disposed and mtended for the pur-
pose of assisting in guiding the pimion from
engagement with the mner rows of teeth mmto
engagement with the outer row, and vice
versa, sald segmental rows of teeth heing
disposed within a continuous guide-(lange,
the outer and mnersides of which,28and 29,
are suitably spaced from the outer and inner
ends of the teeth, while the ends 29 of said
continuous {lange are equally spaced {from
the end teeth 27. The extent of the seg-
mental row of teeth and the inclosing flange
1s shehtly i excess of one-half of the face of
the disk upon which said teeth and flange

- are concentrically disposed.
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The spout member 6 is provided with

brackets or uprights 30 and 31, the former

of which carries a vertically-slidable boxing

32, while the latter has a pivoted boxing 33

connected ‘therewith, said boxes affording
bearings for a shaft 34, carrying at its front
end a pinion 35, engaging between the teeth

of cogs 25 and the adjacent portion of the

continuous flange surrounding said teeth. It
will be seen that when the shaft 34 is rotated
the pinion engaging, for example, the outer

row of teeth 25 will cause the disk 20 to ro-

tate until the end of the segmental row of
teeth 1sreached. The pinion will then engage

the teeth 27 and be guided over the end of

- the flange 26 into engagement with the inner

rows of teeth 25, thus reversing the direction
of rotation of the disk until the opposite end

- 1s reached, when the pinion will be restored

20

mto engagement with the outer row of the

teeth, thus again causing the direction of ro-
tation to be reversed. A continuous oscilla-

~ tory motion will thus be imparted to the disk

30

20 and its. related parts, and movement of
the shalt 34 necessary to permit the pinion
35 to accommodate itself to engagement
with the inner or the outer ends of the teeth
or.cogs 25, as the case may be, will be per-
mitted by the vertically-slidable box 32 and
the pivoted boxing 33, and it will likewise be

observed that the supports 31 for the piv-

oted boxing 33 being located at a distance
from the disk 20 the movement of the ex-

- tremity of the shaft adjacent to said pivoted

35

40
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boxing will be infinitessimal.
ously important in order that movement
may be conveniently transmitted. to the
shait 34, which is done through the medium
of bevel-gearing 35’ 36, connecting the shaft
34 with a transversely-disposed shaft 37,
journaled 1n boxes supported by brackets 38,
mounted upon the spout member 6.
shatt 37 carries a pulley 39, which may be

belted directly to a suitable pulley 40 upon -
‘the main shaft 2 of the conveyer-fan. In

order to support the disk 20 and related
parts and to prevent the projecting spout por-
tion from sagging, suitably - constructed
bracket members 41 are connected with the
spout member 6 1n such a manner as to en-
gage and support the disk 20, the sleeve 17,
upon which 1t is mounted, and the spout
members connected with said oscillatory
parts. In the operation of this part of my
invention it will be understood that a con-
tinuous rotary motion is imparted to the

shaft 34 from the fan-shaft 2 when the latter.

1s In operation by the intermediate gearing
herein described. As the shaft 34 rotates
the pinion thereon will engage alternately
the outer and the inner rows of the teeth or
cogs 25 and will thus impart a continuous os-

~ cillatory movement to the disk 20, sleeve 17,

03

and the spout-sections 19, 21, and 22, con-
nected therewith. The outer telescoping

FPLT T P T

This 18 obvi-

The |

spout-section terminating in the elbow 23 be-

8

ing extepded Into a car above the grain-door

of the same, it is obvious that the air and

grain will be forcibly discharged into such

car and that owing to the oscillationof the

discharge-spout the elbow 23 will be alter-

nately directed toward the two ends of the
car, thus forcibly discharging the air and
grain into the car and diffusing the grain
over the entire area of the latter. Not only

this, but the large quantities of air discharged

which will escape through the door-openings
serve to carry off any dust or impurities that
may remaln suspended therein, so that noth-
ing but the pure grain shall be permitted to
remain in the car. After the desired quan-
tity of grain has been loaded into the car the
gramn-supply 1s shut off and the fan is per-
mitted for a short period to remain in opera-

tion, thus causing all remaining impurities to
be expelled from the car before the latter is

closed orsealed. It will thus be seen that by
this Invention cars may be quickly and suc-

cesstully loaded without necessity for em-

ploying manual labor for the purpose of shift-
ing the grain in the car into which. it is intro-
duced and also that the treatment to which

70
75

30 .

QO

the grain is subjected has the effect of render- -

ing it pure, clean, and freer from dust and ob-
jectionable matter than is ordinarily the.case,
thereby naturally improving the grade of the
article. -

Having thus described the inventio.n, what

1s claimed 15— -

1. In a device of the class described, a fan-
casing, means for inducting grain into the
same, a discharge-spout for said grain, a dis-
charge-spout for dust and lighter particles,
and -a deflector adjacent to the latter dis-
charge-spout. -

2. In a device of the class described, a fan-

‘casing, means for inducting grain into the

same, a discharge-spout for said grain, a dis-
charge-spout for dust and lighter particles
disposed opposite to said grain-discharge,

and a partition-plate in the fan-casing spaced

from the dust-discharge spout. . .
3. In a device of the class described, a fan-

05

IOO -

105 .

I1EO

casing, means for inducting grain into the .

same, a gram-discharge spout, a fan support-
ed within the casing, a dust-discharge spout,
and a partition disposed between the latter

the top and the rear side of the fan-casing.
4. In a device of the class described, a fan-

I15

-and the fan and havingits ends spaced from

120

casing, means for inducting grain into .the

same, a grain-discharge ‘spout, a dust-dis-

charge spout, a partition disposed between the
latter and the fan, the ends of said partition-
plate being spaced from the top and rear side
of the fan-casing, valves connected hingedly
with the ends of said partition and adapted to
regulate the passages between the ends of said
plate and the proximate top and rear wall of

| the fan-casing.

125

130 - '
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5. In a device of the class described, a fan-
casing, means for inducting grain into the
same, a fan supported rotatwely in sald cas-
ng, a grain-discharge spout, a dust-discharge
spout dlsposed dlametrlcall oppostte to the
grain-discharge spout, a deﬂectm disposed
&d]acent to the dust- discharge spout, and a
partition supported between said deflector
and the Tan, the ends of said partition being
spaced from the proximate top and rear wall
of the casing.

6. In a device of the class described, a fan-
casing, means for mmducting grain into the
same, a grain-exit and a dust-exit from said
casmg, a deflector disposed adjacent to the
dust-exit, and means for throwing the grain
Vlolently against said deflector, to be therebv
deflected into a current of air ascending
through the dust-exit.

7. In a device of the class described, a fan-
casing, a rotary fan supported upon the same,
means for inducting grain into said casing, a

cylindrical di scharﬂ*e—-spout connected with

the same, an oscillatory extension-spout con-

786,791

nected with said eylindrical spout, a disk con-
nected with said extension-spout and having
a segmental series of teeth surrounded by o
continuous guide-tlange, a shalt carrying a
pinion conﬁnuoubhf eNnEagIng, altelnatel\"
the inner and outer rows of the teeth upon
the disk to impart to the latter an oscillatory
movement, supporting means for said shaft,
inecluding a pwoted box, and a vertically slid-
able boz the pivoted box being distant from
the pmion, a bevel-pinion upon sald shaft
near the pivoted box, a transversely-disposed
driven shaft having a bevel-gear mtermesh-
ing with said bevel-pinion, “and means for
tr %1151111tt11w power to said driven shaft from
the fan-shaft.

In testimony that I claim the foregoing as
my own | have hereto aflixed my sl-:rm,tum
i the presence of two witnesses.

JAMIES M.

AKKRS.

Witnesses:
VINTERN AYR,
(GEORGE KAELBERER.
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