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The present invention relates in general o
improvements in the art of transporting ma-
terials in bulk, and relates more specifically
to improvements in the construction and op-

° eration of hydraulic conveyers which are
especially adapted for the transportation of
granular materials such as peas, beans, berries
or the like.

Generally stated, the object of this inven-

10 tion is to provide an improved hydraulic con-
veyer for granular material, which is simple
1n construction, readily manipulable, and ef-
ficient in operation. _

It 1s frequently desirable in the art of han-
dling bulk material, to resort to hydraulic
means for conveying the substance from one

place to another. - This is especially true in

15

- canning factories where commodities such as

peas must be continuously transported, and
simultaneously elevated, washed, and other-
wise treated, during normal operation of the
factory. The conveyers besides transporting
and simultaneously cleansing or otherwise

“treating the peas or other commodity, must
avoid mutilation thereof and must also have
relatively large capacity and be operable
without interruption.

It 1s a more specific object of the present

1nvention to provide an improved hydraulic
conveyer especially adapted for the trans-
portation of green peasor the like. .
- Another specific object of the invention is
to provide various improvements in the de-
talls of construction and operation of hy-
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such devices 1s -facilitated and the efficiency
thereof is enhanced to a maximum., '
A further specific object of the invention
1s. to provide apparatus which besides per-
40 forming a transporting function, may also
‘be utilized for the purpose of elevating, wash-
ing, heating, cooling, or otherwise treating
the commodity being transported.
~_ Still another specific object of the inven-
0 tion is to provide a hydraulic transporting
system all parts of which are readily accessi.
ble for inspection and cleaning, and wherein
mutilation of the commodity is positively
avoided. o - -
“Another specific object of the invention is

b0

draulic conveyers, whereby the operation of

deliver the same at its upper end against a

‘to provide a liquid actuated transporting de- .

vice which is entirely automatic in operation,
and which may be readily adjusted to pro-
duce various conditions of operation.

These and other objects and advantages 05
will be apparent from the following detailed
description. | _ |
- A clear conception of an embodiment of the

several features of the 1nvention, and of the

mode of constructing and of operating hy- 60
‘draulic elevators built in accordance with the

Improvement, may be had by referring to the
drawing accompanying and forming a part
of this specification in which like reference
characters designate the same or similar parts 65
in the various views: o -
Fig. 1 is a somewhat diagrammatic part
sectional elevation of a hydraulic elevator op
l1tt especially adapted for the transportation
of green peas or the like; : 70
Fig. 2 1s an enlarged longitudinal vertical
section through the improved hydraulic ejec-
tor or flow inducing mechanism ;
Fig. 3 is a similarly enlarged longitudina
horizontal section through the eJector mech- 7%

‘anism, taken along the line 3—3 of F 1g. 2;

and

Fig. 4 is a likewise enlarged transverse
section through the ejector, taken along the
line 4—4 of Fig. 2, - , -

Referring to the drawing, the. improved
transporting system shown therein by way of
Ulustration, comprises in general a liquid
supply tank 5; a conduit or return pipe 6
communicating at its upper end with. the 52
lower portion of the tank 5; a pump 7 com-
municating at its suction side with the lower
end of the pipe 6 and adapted to deliver lig-
uid into a discharge condult or pipe 8; an
ejector 9 communicating with the pipe 8 and
with a supply hopper 10: a conveyer pipe
11 formed to receive a mixture of oranular
material and liquid from the ejector 9 and to,
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spreader or dome 12; and a separator 13 for °°

removing the granular material from the
liquid and for returning the latter to the
supply tank 5. =~ o o

~ The supply tank 5 contains sufficient lig- 100
uid such as water to keep the system abun-
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“dantly supplied with transporting fluid, and
~is preferably located at a considerable dis-
‘tance above the hopper 10. - A branch pipe
‘14 which connects with “the return pipe 6
laterally adjacent to the hopper 10, has one

branch 15 communicating with the upper

- portion of the hopper past a valve 16 con-
* trolled by a float 17, and has anothér branch
- 18 which communicates tangentially with the
lower -circular portion of the hopper 10 past

10

a shut-off valve 19.- The top of the hopper 10 -
‘is open for the reception of granular mate-

. rial such as green peas, in bulk, and the float
17 riding upon the liquid in the lower por-
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tion of the hopper 10, controls the opening

“and closing of the valve 16 and thereby estab-

lishes a definite level of liquid 1n the hopper.

The branch 18 delivers liquid under pressure
into the lower portion-of the mass-of liquid

and granular material within the hopper 10,
thus whirling the mixture and insuring mnti-

' 'mate mixing of the materials. The valve

stoppage of the flow of liquid from the tank

" 5 through the branch 18 whenever desirable.. ‘ nd al
~ The pump 7 may be of the centrifugal or ' toO the chamber 30 for ¢leaning, and the nee-

50 21y other ‘type,

driven from any. suitable

30 source of power. A shut-off valve 20 may be

‘disposed in the pump discharge pipe 8 near

~ the pump 7, and an automatic check valve
21 may also be provided in the pipe 8 be-
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tween the valve 20 and the ejector 9. This

check valve 21 prevents liquid from the con-
veyer pipe 11 from backing up through the
pipe 8 to pump 7 and pipe 6, when the pump
is shut-down and the valve 20 is left open..
The lowermost portion of the granular-ma-
terial supply hopper 10 is also provided with

closes when the pump 7 is stopped and pre-

~vents liquid from the conveyer pipe 11 from
‘backing up ‘into the hopper 10, and the ex-

tent of opening of the flap valve 22 may be
varied by means of .a set screw 23 which

‘serves to adjustably limit the opening move-

ment of the valve 22.

. The improved ejector 9 for -dé_li?ering the

mixture of granular material and.hquid at

“high velocity into the lower end of the Con-

BB

veyer pipe 11, comprises a main casing 24
having an upper opening communicating di-

‘rectly with the lower delivery opening of
¥ the hopper 10; a nozzle 25 disposed centrally

within the casing 24 and communicating with

~ the pump discharge pipe 8; a Venturi tube

- 80

26 having a locally restricted passage con-

necting the interior of the casing 24 with

%Y the lower end of the conveyer pipe 11 be-
“yond the discharge end of the nozzle 25; and

" means located at theé end of the casing 24 re-
- mote from the tube 26 for producing whirl-

85

ing motion of the mixture of granular mate-

jal and liquid ‘'surrounding the nozzle 25. pressure

.

L]
[
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19 serves to control the quantity and pres-.
_sure of the liquid delivered into the hopper
10 through the branch 18, and also permits

.

. a flap check valve 22 which automatically”

F
[

The ejector assembly 1is such that an annular

suction passage 27 is formed around the dis-
charge .orifice of the nozzle 25 and directly
in advance of the Venturi tube 26, so that the

jet delivered from the nozzle into the con--

striction of the tube 26 will draw the mixture
of granular material and liquid from within

the casing 24 and will -deliver the same at
high velocity into and through the conveyer

conduit 11." . ,
The nozzle 25 may be adjusted along the
axis of the casing 24 in-order to vary the

cross-section of the passage 27, by means of

shims 28 and the adjacent screw threads, and -

a removable plug 29 permits drainage of

}zo
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liquid- from the casing 24. The. whirl pro- .

ducing means at the end of the casing 24,

consists of an annular chamber 30 to-which

liquid from the pump discharge pipe 8 18
admitted through a branch pipe 31 and valve
31’, a series of adjustable needles 62 extend-
ing angularly through the chamber 80, and
an annular series of orifices 33 controlled by

the needles 32 and disposed helically relative
to the axis of the nozzle 25. Pipe plugs 31

facilitate construction of the chamber 30
within the casing 24, and also permit access

dles 82 are provided with hand wheels for
permitting convenient adjustment thereof.
The separating device 13 associated with
the upper extremity of the conveyer pipe 11,
comprises the spreader
ing tank 35 disposed beneath the plate-12;
and a separating grid 36 associated with the
inclined bottom of the tank 35. - The upper
extremity of the pipe 11 may be flared as

€d

plate 12; a collect-

shown in order to improve the spreading ac-

tion, and the grid 36 is preferably provided
with depending fins 37 for insuring rapid
and complete separation of the liquid from
the granular material. The fins 37 return
the drainage liquid directly to the supply
tank 5,-and the separated

Juring normal operation ot
hydraulic conveyer, the pump 7 1s operating
to withdraw liquid from the supply tank 5
through the suction pipe 6 and to deliver the

liquid through the discharge pipe 8 and noz-

granules are dis- -
charged from the lower end of the grid 36.
] the improved
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zle 25 to the conveyer pipe 11 past the Ven-

turi tube 26. Granular material such as

peas, is delivered in bulk into
hopper 10 wherein a definite level of liquad
is maintained by the float 17. 1a
pressure is also entering the hopper 10 tan-

the mixture of peas and liquid within the

hopper 10 to whirl and to thoroughly mix.

- 24, surrounding the nozzle 25.. Fluid under

The whirling mixture is withdrawn from the
lower end of the hopper 10 past the flap valve

99.by. the suction created in the passage 27,

[iquid under-

into the supply |
120

gentially through the branch 18, and causes

128

and first enters the space within the casing B

delivered from the pump discharge

130
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pipes thrbugh the branch pipe 81 and cham-
ber 30 is injected through the orifices 33 and

produces whirling motion of the mixture de-
livered from the hopper-10 and causes the
swirling mass to advance -along the nozzle

25 toward the annular suction passage 27.
The mixture of peas and liquid is thus de-
livered in the form of an annular-swirling

- layer, into the constricted passage of the tub-
1ng 26 by the jet delivered at high velocity

trom the nozzle 25, and the entire mixture is
eventually discharged from  the Venturi

- tube 26 into the lower end of the conveyer
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pipe 11 at high velocity. The mixture of
liquid and peas is thus carried upwardly
through the pipe 11 and is eventually de-
livered against the spreader plate 12 which
reverses the direction of flow and deposits

the peas and liquid into the tank 85 of the.

separating device 13. The mixture then
flows- toward. thé separating grid 36 where

 the liquid is drained from the peas and is re-

o

*condition. -~ - _
It will be apparent that the operation of.

‘turned to the supply tank 5, the fins 37 in-
. suring complete drainage of the liguid. The
~ peas are eventually delivered from the low-

er end of the grid 36 in thoroughly washea

the hydraulic conveyer is entirely auto-
matic, and the conveying liquid may be used
over and over. The float 17 servesito estab-
lish a definite level of liquid in thee supply

- hopper 10 and the degree of agitation of the

material 1n the lower end of the hopper 10

may be varied by adjusting the valve 19.
The check valve 21 serves to prevent liquid

~ from the conveyer pipe 11 from entering the

LI

pump 71n case the pump is stopped, and the
stop valve 20 and valves 19, 81” may be closed
when the system is not in operation. The

valve 817 also serves to control the quantity -

of liquid delivered to the chamber 80, and

the needles 32 may be readily adjusted to
vary the degree of whirling of the mixture
* of peas and liquid within the casing 24. By

whirling the mass within the chamber 24,
accumulation of peas within the bottom of

“this casing, is positively avoided and uni-

form distribution of the peas within the con-
veyer pipe 11 is insured. Due to the- fact
that the liquid flowing at high velocity
through the pipe 11 is retarded at its pe-

riphery by the friction introduced by the - _
“having a constricted lower inlet end, a nozzle
“for directing a jet of liquid directly into said -

confining surfaces of the conveyer pipe, the

"~ peas will seek the center of the stream which

- 1s traveling at maximum velocity, and will

- surtaces.

not be mutilated by rubbing against the pipe
The separating device 13 serves
to quickly segregate the peas from the liquid
and to return the liquid to the tank 5, and the

“various control valves permit convenient ad-

- Justment to meet any desired conditions of

- operation. o 1
It should be understood that it is not

desired to limit the inventiqn to _the exact

ey

details of construction and to the precise
mode of operation herein shown and de-
scribed, for. various modifications within
the scope of the claims may occur to persons

skilled in the art. -

It 1s claimed and desired to secure by LetQ
“ters Patent: - -

1.. In combination, a conveyer conduit hav-

"1ng a constricted inlet end and an upwardly

directed 'discharge portion, a nozzle for di-

recting a jet of liquid into said constricted

end, a casing forming a chamber surround-

ing sald nozzle and communicating through
an annular opening with said constricted -
‘end, a hopper for delivering granular mate-
‘rial and liquid into said-chamber, and fluid

pressure actuated means operable only when

said jet is interrupted to intercept communi-

cation between said hopper and said cham-
ber. | _
2. In combination,. an elevating conduit

| .
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having a constri¢ted lower inlet end, a nozzle

for directing a jet of liquid directly into

said  constricted end, a casing forming an

annular chamber surrounding said nozzle
and communicating through an annular

- opening surrounding said jet directly with
sald constricted end, a hopper for deliver-

ing granular material and liquid into said
chamber, and a check valve actuated by the
pressure in sald chamber and operable only
when said jet is interrupted to intercept
communication between said hopper and said

.chamber.

- 3. In combination, an elevating conduit

for directing a jet of liquid directly into said

constricted end, a casing forming an annu-

lar chamber- surrounding said nozzle and
communicating through an annular open-
ing surrounding said jet directly with
sald constricted end, a hopper for deliver-

00
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100
having a constricted lower inlet end, a nozzle
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ing granular material and liquid into said

chamber, means_for causing the admitted
mixture of granular material and liquid
to whirl about said mnozzle prior
delivery thereof from said chamber through
sald opening to said constricted end, and a

check valve actuated by the pressure in said

chamber and operable only when said jet is

interrupted to intercept communication be-

tween said hopper and said chamber.

110
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4. In combination, an elevating conduit -

constricted end, a casing forming an annular

120

chamber surrounding said nozzle and com-

municating through an annular opening

surrounding said jet directly with said con-

stricted end, a hopper for delivering granu-

lar material and liquid into said chamber,

“common means for injecting liquid under

pressure into said nozzle and said chamber,

and a check valve actuated by the pressure
in said chamber and operable only when said *
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4
jet is interrupted to intercept communica-
tion between said hopper and said chamber.

5. In combination, an elevating conduif
having a constricted lower inlet end, a nozzle
for directing a jet of liquid directly into said
constricted end, a casing forming an annu-
lar chamber surrounding said nozzle and
communicating through an annular opening
surrounding said jet directly with said con-

stricted end, a hopper for delivering granu-
lar material and liquid into said chamber,

common means for simultaneously injecting
liquid under pressure axially through. sald
nozzle and tangentially into said chamber,

and a check valve actuated by the pressure

in said chamber and operable only when said
jet is interrupted to intercept communica-
tion between said hopper and said chamber.

6. In combination, an elevating conduit
having a lower inlet and an upwardly open

outlet end, a nozzle for directing a jet of

25
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liquid into said conduit inlet, a casing form-

ing an annular chamber surrounding said

nozzle and communicating with said conduit
inlet, a hopper for delivering granular ma-
terial and liquid into said chamber, means
for laterally spreading the mixture ot gran-
ular material and liquid delivered from said
outlet end, and means for separating the
liquid from the elevated granular material
and for returning portions of the former to
said hopper, chamber and nozzle. '

7. In combination, a conveyer condult hav-
ing a constricted inlet end and a discharge
portion at a higher level than said constrict-
ed end, means for directing a jet of liquid
into said conduit through said constricted
end, a casing forming a chamber communi-
cating with said constricted end through an
orifice surrounding the jet, means for de-
livering granular material into said chamber
through an opening disposed below said con-
duit discharge portion, and fluid pressure

actuated means operable only when said jet

is interrupted to intercept communication be-
tween said hopper and said chamber through
said opening. | |
In testimony whereof, I affix my signature.
| FRANK D. CHAPMAN.
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