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UNITED STATES

PATENT OFFICE.

MAHLON RANDOLPH, OF NEW YORK, ASSIGNOR OF ONE-HALF TO MAR-.
.  GARET A. CASE, OF BROOKLYN, N. Y.

COMBINED PNEUMATIC GRAIN ELEVATOR, CONVEYER, AND CLEANER,

' SPECIFICATION forming part of Letters Patent No, 276,879, dated May 1, 1883,
Application filed July 18, 1882, (No mod2L)

’

To all whom it may concern : ’ .
Be it known that I, MAHLON RANDOLPHE, of
the_city, connty, and State of New York, have

" invented a new and useéful Improvement in a

5

1o

I5

20

25

Combined Pneomatic’ Grain Elevator, Con-
veyer, and Cleaner, of which the following is
a full and clear description. . : -

This invention has for its objeet the con-
struction of a grain-elevator, or machine for
woving grain in a vertical or horizontal diree-
tion by pneumatic pressure, the grain to be
woved into and out of an air-tight receiver and
weighing -hopper through air-tiglit pipes or

tubes, and. for moving the grain as required

both’ compressed air and exhausted or par-
tially-exhausted receivers are nsed, so as to
utilize both a-vacaum:-pressure aund a forced
pressure, i : .

The invention relates to the construction
and combination of the air-tight receiver and

‘the weighing-hopper; also to the combined

grain and air exhausting and forecing pipes
and the machines for operating them; also to
an injector for producing an induced auxiliary

current in the grain-receiving pipe; and also

- to exhansting-chambers respeetively placed
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atthe top.end of the litt and forcing pipe for
clevating the grain to the top of a building or
other elevation, and at the discharging end of
the shipping-pipe.

The invention will be readily understood by’

reference to the accompanying drawings, Fig-
ure 1 of whieh represents a sectional elevation

- of the complete imnproved apparatus. Fig. 2
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is a detail sectional elevation of the receiver,
weighing-hopper, and discharge-pipe,with the
conneeting-diaphragms and the compressed-

air pipe. Fig. 3 is a sectional plan of the con--

nection between the weighing-hopper and ‘the
receiver, showing the diaphragm. . Fig. 4 is a
sectional plan of the connection between the

~ weighing-hopper and the outlet-pipe, showing
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_of the receiving-pipe.

the diaphragm. Fig. 5 is a sectional plan of
the compressed-air pipe and the conunection
with the grain-forcing pipe. Fig. 6is a sec-
tional elevation of the iyjector in the outer end
I'igs. 7 and 8 are sce-

* tional plans of the said injector, taken respect-
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ively on the dotted lines shown in Fig. 6,and

numbered of lettered respectively Fig. 7 and

Fig.8. Fig.%isa sectioﬁal elevation of the

receiver and cleaner at the top of the riser- -

pipe. Figs. 10 and 11 are plans of the perfo-
rated diaphragms.of the receiver and cleaner.
Fig. 12 is a sectional elevation of the outlet or
discharge nozzle. Figs. 13 and 14 are sec-

.tional plans of the said outlet-nozzle.

The stracture A represents a sectional ele-
vation of a portion of an ordinary grain-ware-
house or elevator-building in which the im-
proved pnenmatic apparatus is applied. -This
building, like all similar structures, has -stor-
age-bins A/, into which the grain is elevated
by suitable machinery, so as to fall into the
tops of the bins, and the lower ends of these
bins are provided with hopper-bottoms a, so
as to permit all the grain to riin out through
the central discharge-openings, a’,’when the
valves a* are opened. .

. A suitable connecting-pipe (not shown) will
lead the grain from the opening a’ to the top
of the receiver C, the grain having to pass
through the weighing-hopper in going out of
the house as well as in coming into it. :

The grain is received into the building from

‘any contiguous source—such as a boat, rail-

way-car, wagon, or other receptacle—through
the receiving-pipe B, which discharges it into
the air-tight or nearly air-tight receiver C,
which is provided with a hopper-bottom, c.
An exbaust-air pipe, D, connects the hopper
or receiver C with an air-exhauster, B, located
at any. convenient place, preferably in the en-
gine-room, and exhausts the air from the said
receiver C, so as to form a pdrtial vacuom

‘therein. . Both the inlet grain-pipe B and the

exhaust-pipe D descend to the top of the hop-
per or recciver C in a vertical direction, as
shown in the drawings, so as to discharge the
grain downwardly from the outlet of the pipe
B .and draw the air upwardly or in an oppo-
site direotion from that in which the grain is
moving, so as not to draw the grain out of
C with the ontgoing current of air through D.
A perforated diaphragm may, if required, be
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placed over the inlet end of the pipe I topre-

vent any outflow’ of the grain from the re-
ceiverC. . . ' .

An air-eompreisbor, I, is placed in any con-
venient position, bat preferably in or near the
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Jn the manner already explained.

engine-room, as it is the purpose not to nse
any ronning machinery in the elevator-build-
ing proper, 50 as to thoroughly obviate dan-
ger by fire. This compressor may foree its air
into a storage-receiver, or directly into the
compressed-air pipes. ¢+ and G, The com-
pressed-air pipe G is used in connection with
the grain-receiving pipe I, awd these two
pipes will.preferably lie side by side for some
distance toward or into the building from the
onter end, and secured together by proper
bands b, so that the two may be united into
one switch, B? G, united by baunds 12, for the
parpose of changing at will the connection to
or from any desired source of supply or re-
ceipt, as a boat or a car, &e. .

T'he switch-pipes B2 G?are arranged so as to
respectively form air-tight connections at both
ends with the contiguous pipes B and G. The
outer sections, B? and (% of these pipes are
made of seme flexible material, yet of sufficient
rigidity to enable them to maintain their ey-
lindrical form, sirdilar to the snetion-bose nsed
for fire-engines, At the extreme outer end of
the pipes B3 and G2 they will be attached to
an inlet or injector, . This injector has at
its npper end two chambers, k and #/,as shown
in ¥ig. 6. The chamber b forms the grain
way or pipe, and extends entirely throogh the
injecto-shell from end to end; but the cham-
ber 2/ leads into and terminates in an air-
chamber, 1%, which conuects with the eham-
Ler k. I'rom this air-chamber A one or more

pipes or nozzles, 1% lead up into the cavity of "

the chamber 1, the axial lines of the nozzles
1* being in planes parallel with the axial line
of thechamber £, s0 as to discharge compressed
air received from the eompressor F, through
the pipes G, G% and G up into the pipes B, B2,
and B® in the direction in which the grain is
reqiiired to move into the receiver C.

In lien of the separate pipes or nozzles 13,
the air may be discharged into the grain-cham-
ber 2 in an annular sheet surrounding the
grain-chamber and next to the walls forming
its sides, the annular sheet of air being an
equivalent for several separate air-pipes lo-
cated in anuular form and in effeet forming
one annular blast, This will create in said
pipe an induced eurrent and carry the grain
along with it.into the receiver O, a partial vac-
uam being at the same tinie maintained in the
said receiver by the action of the exhauster I
The com-
bined action of this injector and the exhauster
will cause a continnous stream of grain to flow
into the receiver C so long as the mouth of the
injector is placed in contact with or contign-
ous to the grain to he moved, and ag the pipes
B? G® are flexible, one or two wen'ean easily
carry the inject end of them around to all parts

of a caror boat and take up perfectly any’
"grain therein contained. 1 !
It is evident that it would be possikle to|

produce an induced current in the pipe 1° by
the use of only one »* the injector-nozzles ks

276,879

but T prefer three (3) or four (4) of the nozzles
1%, as being better adapted to the purpose and
as giving better resuits.

Direetly below the receiver C,and eonnected
with it by the pipe ¢/, is placed the weighing-
hopper I, which said weighing-hoppet rests
upon the weigh-frame I’ of the scales,

The Jower part of the weighing hopper has
an outlet-pipe, 4, which said pipe is connected
with the grain-foreing pipe J. In order to

‘weigh the grainitis evident the hopper I must

have a free vertical movement of sufficient ex-
tent to allow the secales to aet properly for the
weighing of the contenis of the said hopper.
1t is also required that the said weighing-hop-
per shall be connected air-tightly with the re-
ceiver C and the outlet forcing-pipe J, so as te
maintain the pneumatic pressure formovingthe
grain,asdesired. Toaccomplishthisresultiuse

thin diaphragmsc®and®to respectively couple-

the pipe ¢/ with the weighing-lopper flange ¢’
and the pipei with the pipeJ,as shown best in
the detailed drawing, Fig. 2. The diaphragm
¢*1s held up to the lower end of the pipe ¢/ by
the plate ¢ and the serews ¢4, and it is held
down to the end of the weighing-hopper flange
¢ by the plate ¢® and .the screws 5. These

parts ¢/ ¢® and ¢® ¢ respectively clamp the in-

ner and outer edges of the diaphragmn ¢ and
constitute its bearings. These parts are con-
structed so as to leaveafree spanof oneortwo
inches (or more, if required) between the bear-
Ings ¢’ ¢® and ¢® ¢% aud this free span between
the said bearings permits the flange ¢%, with its
attached weighing-hopper, to rise and fall, as
desired, for theweighing operation. In asimi-
lar manner the thin diaphragm ¢ is attached
to the lower'end of the pipe ¢ by the plate #,
and tha serews i* of the forcing-pipe J by the
plate j and the screws j/, and a free span of
oneor two inches (or more, if required) is also
allowed between the bearings ¢ 4 and the bear-
ings J j for the said diaphragm ¢ in a similar
manner to that above described for the dia’
phragm 2

The diaphragms ¢® and ¢ are to be made of
some thin Hexible material—such, for instance,
as sheet metal or india-rubber. These thin
diaphragms, conuected, as above described, to
the relatively-fixed inlet and outlet of the
weighing-hopper, and also to the said hopper
or its attachments, will by their tlexibility per-
mit the weighing-hopper free vertical play for
the parpose of permitting the weighing oper-
ation to be conducted undisturbed, and at
same time will form, with the other attached
parts, a continuous air-retainer for the proper
development of the puevmatic action of the
machine. :
. The pipe ¢/, which isattached to the bottom
of the reservoir ¢, has a slide or cut-off, ¢/,
which is to be moved by a lever from the oat-
side, so as to open and close it quickly and at
will when it is required to let tie grain ran
into the weighing-hopper or shut it off there-
from.. )
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Between the weighing-hopper and the grain-
foreing pipe J there are two slides or cat-offs,
1% and I, the first of which is used for holding
thegrainin thehopper whileitis being weighed,
and the other one is designed to hold the com-

. pressed air (which fills the pipe below it) from

I

~

pressing up against the grain-slide, so as to
interfere with the weighing operation. Beth
of these slides shonld move air-tightly in their
ways, or should shut air-tightly when closed,

- and tibey should be operated by a single lever,

o]
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%o as to be openéd and closed simultaneously.
The air-compressor F drives compressed air
through the pipe G/ into the grain force-pipe
J, 80 a8 to carry the grain along with it through
the said pipe J when the grain is let fail from
the hopper I by the opening of the valves I2

and 15

In order to prevent the air-blast from G/,
when it first enters the, pipe J, from driving
the grain against the sides of the said- pipe J

“with such force as to injure the grain, I lead

- .the said pipe G’ into the-pipe J by a helical
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curve, 50 as to gradually curve the air-current
arcund and down. into the pipe J in such a
manngr as to form an air eushion between the
said pipe J.and its eontained moving column
of grain. This air cushion between the grain
aud the pipe J will be maintained throughout
the entive length of the said pipe with more
or less continuity, and will prevent the attri-
tion of the grain against the pipe to any in-
jurious extent. As the air foreing - enrrent,
driven through the pipe G/ into the pipe dJ,
will bave a tendeney to dfive the grain in the
‘direction of the line of the leass resistance,

-it will be required to have the top of the hop-

per L closed air-tightly, so as to prevent the
compressed air from blowing the grain out
at the top of this hopper, and for the pur-
pose of equalizing the air-pressure at ‘the
top and bottom of the grain in the weighing-
hopper I conduct the compresaed air from the
pipe G’ into the top of the hopper I,-above the
grain therein contained, by means of an eqnuilib-
rinm pipe, K, through which the compressed
air will pass into the top of the weighing-
hopper and fill the cavity thereof as rapid-
ly as the grain is drawn out, and by this
constraction the compressed air will be allowed

. to press on top of the entire mass of the grain

in the said hopper with such foree as to drive
it ont and up through the pipe J as soon as
the valves I% and I° are open, :
~The_pipe J may be conducted any desired
distance or direction, and it will be provided
with one or more switeh-pipes, J/, for the pur-
pose of forming a connection with a bin-pipe,
J?% or a shipping or distributing pipe, J3.  The

bin-pipe J* extends to the top of the'storage-.

bins=preferably one or more pipes to éach bin.
At thetopendofthispipeiteurvesdowuwardly
and enters the top of the receiver aii cleaner
L, iuto which it discharges the grajn as it is
elevated. ‘

This receiver and cleaner has'a dopble

hopper-bottom, I and ¥, and each of these has
a separate outlet, the outlet ' belonging to
‘the upper bottom, I, and the outlet I belong-
ing to the lower bottom, . There are two
sloping perforated diaphragms, I/ and 12, set
in the receiver L, as shown in detail in Fig. 9..

70

The upper one of these diaphragms, 1/, has its .

perforations large enough to permit the graiu
te pass through them; but large-dirt, sticks,
&e., will slide down on the top of this dia-
pbragm and escape througli the openings I*

.into the lower dirt-chamber, ¥, below the dia-

phragm 12

Becured to the top of the diaphragm I, ins-
wediately below the discharge end of the pipe
J2, will be a series of deflectors, I, formed in the
shape of the letter A and-placed with their
apexes on the medial line and pointing toward
the top, while their arms are distended
obliquely downwardly and outwardly, so as
to distribute the eurrent of the grain over the
whole surface of the diaphragm in order to
secure for each of the perforations the proper
amonnt of grain to be passed. The lower dia-
phragm, L?, has its perforations made so small
as to prohibit the grain from passing through
them, but large enough to permit all of the
dust to go through along with the air which
has been driven up through the pipe.J2 : The
air and dust thus passéd throngh the dia-
phragm L? will mingle in the chamber ¥ with-
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the dirt that has passed thereto through the -

chutes I* from the top ot the diaphragm L,
and the dirt, dast, air, &e., thus mingled to.
gether in the said chamber {® will be drawn
down through the pipe D’ to the exhauster
E, whence they will be blown out and thrown
away. The top end of the exhaust pipe 1Y is
connected air-tightly with the hopper-bottom
outlet I?, leading trom the dirt-chamber I"; and
the lower end of the said pipe D’ may be con-
nected with theexhaust-pipe D, or lead directly
totheexhauster E. Ineithercasetheexhaunster
acts 8o as to draw a large part of the air out

of the receiver Lthat is blown into it through -

the pipe J% so as to ferin or tend to form a

02

partial vacuum in the said receiver, and there-.

by the column of grain passing up through the

pipe J% is drawn up toward the top as well as :

forced up from the bottom by the action of the
blast from the compressor F. The receiver L is
is formed air-tight, exeept the openingsfor the

inlet-pipe J2and the ontlet-pipes Pand . The

grain which passesdown over the top.of thedia-
phragm L?escapes between the chutes intothe
grain-outlet chamber I¥, which is the spacebe-
tween the hopper-bottoms I and ', whenece it
escapes through the outlet P into the bin A.
The chutes I*are A-shaped in plan, and placed
with their apexes toward the top, so as to per-
mit the grain to pass between them without
lodging on then. Small inclines will be eon-
stracted on top of the diaphragm 1., so asto
turn all'of the refuse from the top of this dia-
phragm-into thess chutes. o :

. The diaphragms I/ and L* abovedeseribed
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may be fized in the receiver L, so as te form
a part of it; or they may be connected with
suitable machinery, so as to be agitated, if re-
quired, so as to-facilitate the cleaning opera-
tion.

The number of the diaplhiragms may readily
be inereased, if required, for any specific pur-
pose; or there may be only the lower dia-
phragm,L? used if the cleaning be not further
required. In this case the cleansing or re-
moving the fine dust will be incidentally ac-
complished, the exbaunst-blast throngh the
perforations of the diaphragm L® and thence
down through the exhaust-pine D’ and ex-
hauster K being required for the elevating
process, the object being to lessen the press-
ure in the said receiver L below tlie normal
atmospherie pressare in order to facilitate the
lifting of the grain thirough the riser-pipe J2

When it is requiréed to move- the grain
through the pipe J* any considerable distance
longitudinally—as for shipping purposes-——a
discharging-exbauster M will be used, and con-
nected by means of the exhaust-pipe N with a
discharger, O, with which, also, the said pipe
J% will be connected. This discharger O con-
sists of two parallel chambers, O and O/,
united together at their bottom ends by the
carve % Aninclined perforated diaphragm,
{¥, placed across the grain-pipe J', detlects
the cursent of grain aside into tle outlet-
chuate 04 while the air will largely pass on
through the perforations of the said diaphragm
% and returnin the air-passage o in the di-
reetion of the arrows o5 and Le thence drawn
ount through the exhaust-pipe N and expelled
through the exhaoster M. By means of this
airangement a partial vacoam is produced in
the lower end of the outlet-pipe J% and the
compressed air from the compressor I re-
moved from the pipe J° just before it reaches
the grain-ouftlet, and the combined action of
the exhaust and force blasts are thusblended
together for the economical and rapid move-
ment of the grain.

The machine constructed as described op-
crates in the following 'manner: A partial
vacuum is created in the closed receiver C by

the action of the exhauster I, and this partial’

vacnum, together with the induced current
from the injector II, will canse the grain to
flow into the said receiver C in a rapid and
strong current from any coutiguous source of
supply—as, for instance, a wagon, a railway-
car, or a vessel. The receiver ¢ should be
large coough to permit the flow of grain into
it to be continnous until the boat or car could
be emptied, and for this purpose it should be
considerably larger than the weighing-hopper,
us the action of the weighing-hopper or the
discharge of grain from it must necessarily be
intermittent, One charge of the “weighing-
Lopper must be weighed and discharged Lefore
another charge ean be let in from the receiver
€. From the weighing-hopper the grain is
discharged throngh' the outlet-pipe J prinei-

-or It

T 296,879

pally Ly the action of the forced pressure fromn
the compressor I, though this may be aided
somewhat for long or high distances by means
of the partial vacuum created at the ontlet sund
of the pipe J, in the manuer fully described in
the foregoing specification.

Although the machine above deseribed has
been alladed to only as a grain elevator and
conveyer, it is obvious it may be used for other
purposes—as, for instance, the exeavation and
removal of sand, either for dry or sub-aguatic
excavation, with only such modifications as
would fit it for such work; no weighing-hopper
or cleaning mechanism being required for such
other work. )

Having described my invention, I claim—

1. The process of moving grain into a closed
receiver by means of a partial vacuum formed

in said receiver, and a combined current of

compressed air injected into the grain-receiv-
ing pipe. :

2. An air-tight weighing-hopper, in combi-
nation with and respectively attached to. an
air-tight receiver and a discharge - pipe by
theans of flexible attachmenis, so as to pre
serve the continuity of the air-passages,; and

at the same time permit the weighing-hopper .

free vertical play.

3. The injector H, haviug one or more noz-
z'es, I, in combination with the grain-receiv-
ing pipe B B? and. the compressed-air pipe
GG '

4. The receiver C and the weighing-hopper
I, with their couneeting-pipe ¢/, and the weigh-
ing-hopper flange ¢ aud the interposed flexi-
ble diaphragm ¢, coinbined together substan-

“tially as and for the purpose set forth.

5. The weighing-hoppér I, the discharge.
pipe J, and the connecting-pipe ¢, and the in-
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terposed flexible diaphragm 2, combined to-

gether sabstantially as and for the purpose
set forth.

G. The compressed-air pipe G, constructed
with a helical eurve for blending it with the
grain force-pipe J in & manuner to gradually
surround and propel the colnmn of grain with-
in the pipe J.

7. The twin slides or cut-offs 1* and 13 in
combination with the weighiug-hopper I and
the pipes ¢ and J, as and for the purpose de-
seribed,

3. The weighing-hopper I and the pipesG/, i,
J, and K, combined aud arranged as and for
the purpose set forth.

9. The receiver L; with its exhanst-pipes 1)
D/, and exhaaster 13, in combination with the

grain-forcing pipe J J? and the air-compress-

10. The receiver L, constructed air-tight ex-
cept ay to its inlet aud outlet pipes, and pro-
vided with ors or more perforated dia-
phragms, I/ L%, and a dirt aud air outlet, &,
and a grain-outlet, ¥, substantially as and for
the purpose set forth. -

11. Bhe receiver L, with its” diaphragms 1/

and 1’ ythe dirt-chutes % the dirt-chamber



?, and the grain-chamber I, hopper-bottoms
tand ¥, and outlets 22 and ®, constructed and
arranged as and for the purpose set forth.
12. The receiver 1., the weighing-hopper I,
5 the exhauster B, and air-compressor ¥, with
their respective pipes J J2, D D/, and GG,
combined and arranged as and for the pur-
pose set forth. '
13. The discharger O, combined with the
to grain-diseharging pipe J* and the air-exhaust-
er M, substantially as and for the purpose set
forth, : -

let air-chambers O and 07, connected together

14, The dischafger 0, havin_g inlet and out-

by a curved coupling, 02, and provided with-a tg
perforated diaphragm, O3, for separating the
grain from the air and discharging the.grain
through the chute O¢ substantially as de- -
seribed and set forth. S

15. The weighing-hopper I, the grain-pipes 20
J and J° the compressed.-air pipes G and &,
the discharger O, the pipe N, and the ex.
hauster M, combined together as.and for the -
purpose set forth. - . ‘ :

MAHLON RANDOLPH,

Witnesses: _ ‘
-Pamir E, Raqus,
R. RoSENSTOCK.



