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United States Patent

2 858 966
HOPPER CONSTRUCTION

'Fredenc B. Pfemng, Celumbus, Ohm, assngner to The
Fred D. Pfemng Co., Columbus, Ohle, a cerporatmn_

of @hle
Apphcehon Febmery 10 1956 Serlal Nc. 564 831
18 C]ezms (Cl 222--—504)

This invention. relates to hoppers fer ceﬂtalnmg and dlS-'
charging solid material in particle form, such as flour or

other . ingredients of foods, and ‘more particalarly to a

~ novel discharge mechanism for such a hopper

In the course of handling materials in particle form

‘the novel dlscharge mechanism 1is ‘particularly useful when

o

2, 858,966
Patented Nov. 1953

Office

Further eb]ects and advantages of thc present: mventmn

‘will be apparent from the fellcwmg description, reference

being had to the accompanying drawings wherein a pre-
ferred form of embedlment of the mventmn 1s clearly
shown. - | o

Inthe drawm g:

Figure 11s a 31de elevatlcnal view of a h-cpper and as-

- scciated mechanism constructed acccrdlng te the present |
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incorporated in a hoppér -used for temporary storage of

material just pricr ‘to mtreductlen ef the material into a
machine or conveying means. As an example, in larger

scale baking operations, flour and other baking ingredients

~are delivered to ‘a scale hopper provided with weighing
means-and. tempcranly retained therem prior to being dis-

charged from the hopper to a mixer. -In other instances
the mechanism of the present invention may be advanta-

in my ce-pendmg apphcatmn Serial Number 582,378 filed

charge of flour to a second edjemlng hopper from which

‘the charge, and subsequent charges, may be automatlcally
‘distributed to eachof a plurahty of mixers. |

In order to conduct such operations on a faster and
more efﬁclent basis the preserit 1nvent1cn provldes a novel

trol over the discharge operation. | - |

In general, the apparatus of the present IHVBHU{}H com-
prlses a container ‘having inclined inner wall surfaces ex-
tendmg upwardly and cutwardly from a d1scharge open-

~ing. The closure ‘mémber for the discharge opening is
vertically slideably mounted on a guide mémber which ex-

tends upwardly threugh the cont tents -of the hopper-to a

location adjacent the intake opening. A fluid actuated
| cylmder for opening the closure member is located with-
in the guide member and such gmde member s further
- utilized as.a conduit for. venting air being dlsplaced from
an “adjoining contamer 10 Whlch ‘material is being .dis-

charged

It is therefore an eb]ect ef the present mVentmn to. pre- |
vide a hopper construction of the type ‘described which.in-
~cludes a novél valve mechanism for- mamtamlng positive

centrcl over the discharge operation.

It is another .object of the present invertion to pro-
vide a novel hopper construction of the- type described

60

It is another: eb*ect cf the present 1nve1:1tlen to. prev:tde]
a novel air venting system for a hopper whereby such hop-
per.can bs- efficientiy-utilized .to-discharge material toan
adjoining sealed compartment - from which air must be'

from which material can be auto 1at1cally d1scharged from
a temcte location |

dlSplaced by the material- being -delivered thereto.
1t is still another object. of -the present. mvention to pro-

vide a novel valve . mechanism -for transferring material -
| from one cempartmentwte anether which. ‘mechanism ‘s

both . power .operated and of ‘sanitary : construction ‘suich

that. mgiedlents ef feeds can be hfmd]ed without: contami-

natlen

25

| eeeusly mcerperated in the flour handhng system disclosed

30

May 3, 1956 in which system a scale hopper is arranged to
receive, temporarily retain, and then discharge a weighed

- other types of chambers such as the mixing chamber of a

35

‘hopper construction which ‘includes a power operated.

valve mechanism which techanism provides positive .con-

| ‘-_1‘0 nism.

take epemng 3D of a container 32.

mventlcn -
Figure 2 is a side sectional view of the hopper and as-é
sociated mechanism of Figure 1 with the section bemg'

‘taken along a vertical plane through ‘the center ef said
“hopper and mechanism. -

~Figure 3 is a top sectional view of a pertlon ef the ap-
paratus of Figure 2 with the sectlen being taken aleng

| the line 3—3 of Figure 2; and

Figure 4 is a bottom elevational wew of a portion of
the apparatus of Figure 2 with the view bemg taken. aleng
the line 4—4 of Flgure 2. -

Referring next to the drawmg, Figure 1 1llustrates e
hopper constructed according to the present mventmn
and indicated generally at 20. Hopper 20 includes an .in-
take opening 22 through which material can be introduced
by suitable charging means, not illustrated. The shell of

“the ‘hopper comprises a Vertlcal side wall portion 23 and

an inclined side wall portion 24, the latter being. supported
by a tapered outlet portion, or valve seat, 26 which may
be ]cmed to the hopper shell by the bc-lted flangz construc-
tion 27. ‘The bottom of outlet portion 26 is prowdcd with

a d1scharee opening 28 which communicates with an in-

In place .of the con-
tainer, illustrated, the hopper 20 may be connected to

mixer. The lower end of hopper 20 is joined to the. upper
end of centalner 32 at a:sealed junction provided by a ﬂex-
ible connector 33 and the metal wires or straps 34.
Reference is next made to Figure 2 which is:a. 51de sec- |
tional view of the hopper 29, Figure 1, which illustrates
the .internal construction of_ the hopper .dlscharge mecha—

The valve seat member 26 is prev:tded with a eplder as-

| sembly 36 which is illustrated in the plan view of Figure

R 3 B
ot

4. 'Spider 36 is secured in the discharge opening .of the
valve seat 26 by a plurality of cap screws 37. opider as-
sembly 36 supports a vertically extending tubular member
38 provided with a lower end closure 39 and:a plsten 41,
slidably carried in ‘a cylinder 43 formed by the inner sur-
face of tubular member 38. A pipe 44 cennects ‘the
interior of cylinder 43 with a flexible line 45 which'in turn’
leads to a suitable source of. pressurized air such -as-that
prcv1ded by the tank 47 and compressor 48 lustrated
in Figure 1. As seen in Figure 1, Hlexible line 45 includes
a suitable valve 50 for- ccntrelhng the flow of pressurlzed""

- air from the source 47 to the interior.of cylinder 43.

With reference to Figure 2, when air is. introduced into

| _cyhnder 43, by actuation of :the valve 50, shown in Figure

-1, the. plsten 41 and rod 52 connected thereto are mcved-.._

85

70

'upwardly in the tubular member 38. The inner wall 53 :

of -tubular member 38 is provided with a shoulder 54

which forms a a stop fer hmltmg the upward travel of pIS- :
ton 41,

In :order to eﬁect return of plsten 41 and rod 52 to

| the lower limit -of travel, it has ‘been ‘found satlsfactery__

to provide an appropriate amount of- clearance between

the .outer surface 56 of piston 41 and the inner wall sur-
- tace 53 of tubular member 38. Hence when valve 50 15

turned on, piston 41 and rod 52 move upwardly and ‘are |

retained in a raised. position so Iong as air is bemg de—-"
Tlivered to cylinder-43. When valve 50 is closed, howcver,”
. the-air enfrapped in cylinder 43 can bleed past the clear-
~ance space 57 provided between the piston 41 and the
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inner wall 53 of the cylinder. Hence piston 41 and rod

52 are returned to lower position of travel by gravity.
With continued reference to Figure 2, the mechanism
includes a second tubular member indicated generally at
60, which member includes an inner surface 61 fitted in
telescoping relationship to the outer surface of the lower
tubular member 38. The lower end of outer tubular
member 60 carries a closure member, indicated generally
at 63, which member may be secured to the outer tubular
member 60 by means of the threaded junction 64. Clos-
ure member 63 has an inclined upper surface 65 termi-
nating at a beveled edge surface 66 which edge is angled
to conform with the inner surface 67 of seat member 26
to provide a sealed junction between closure member 63
and the seat member when the closure member is in its
lowermost position of travel as illustrated in Figure 2.
 The upper portion of rod 52 carries a lifter 7¢ which
may be formed as shown in Figure 3 to provide openings
71 for the passage of air upwardly through the outer
tubular member 60. After piston 41 and lifter 70 have

been moved through a certain vertical distance, as indi- -

cated by the arrow 74, the lifter 79 will engage the shoul-
der 75 provided at the top of outer tubular member 60,
and, upon further movement of piston 41 and lifter 70,
in excess of the certain distance represented by arrow
74, the outer tubular member 60 is raised by such further
upward movement of piston 41. When this occurs the
closure member 63 is lifted away from sealed seated en-
gagement with seat member 26, and the contents of hop-
per 20 gravitate downwardly past the spider 36 and out-
wardly through discharge opening 28. If the total length
of stroke of piston 41 is say 8% inches as represented
by the arrow 77, and since the outer tubular member 60
is not moved until the lifter 70 has moved say 2% inches,
as represented by arrow 74, then the total amount of lift
available for the closure member 63 is the difference be-
tween the distances 77 and 74, or 6 inches, as repre-

sented by the arrow 78. The upper limit of travel of

closure member 63 is illustrated by the dotted delinea-
tion of such closure member indicated at 63—A.
Referring next to the upper end of rod 52, such rod
is provided with a neck portion 80 which carries a spacer
81 and a cap member indicated generally at 82. Neck
portion 80 extends through a hole 84 in the cap member,
and a nut 85 serves to retain the cap member 82, spacer
81, and lifter 70 in assembled relationship, on the upper
end of rod 52. The under surface 87 of the cap member
normally rests on the upper end 88 of tubular member
60, but when piston 41 is raised the cap member moves
upwardly away from the upper end 88 of member 60 o
provide an annular opening therebetween for the venting
of air at 90. Such air must be vented from the lower
container 32, Figure 1, since it must be displaced by the
material being delivered to container 32. The hopper
20 1s of course filled when the cap member 82 is in the
lowermost position illustrated and the upper surface 91
of the cap member is therefore preferably angled down-
wardly to permit the free entry of material through intake
opening 22. The under surface 92 of cap 85 may also
be angled downwardly to form a baffle, to deflect the es-
caping air downwardly to help return any particles of
material, which may be carried in the air being vented,
to the interior of hopper 20. Hence such particles are
prevented from being carried to the environment by the
~passage of air outwardly from under the cap 82.
Referring again to the inner tubular member 38 illus-
trated in Figure 2, the walls thereof are provided with a
plurality of air holes 95 which holes are normally closed
by a wall portion 96 of outer tubular member 60. When
the piston. 41 is moved upwardly, beyond the distance
indicated by arrow 74, the outer tubular member 60
is lifted upwardly whereby the wall portion 96 thereof
uncovers the air holes 95. When the air holes 95 are
uncovered, the space 97 under closure member 63 is

placed in communication with the interior of outer tubular

2868966 . . o o

a .

" member 60 since the portion 98 of closure member 63
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veying or charging means not iilustrated.

will then lie above the level of air holes 95. When this
condition exists the air being displaced from the adjacent
container 32, of Figure 1, can escape upwardly through
discharge opening 28 to make room for the material
being delivered downwardly through discharge opening
28 to lower container 32. The air being vented from
container 32 passes upwardly into the space 97 formed
by the under surface of closure member 63, then through
the air holes 95 and passages 71 through the lifter, and
thence outwardly under cap member 82 at the annular

opening present at 90 when the cap member is raised.

The air then passes through intake opening 22, or through
a suitable air vent, to the environment.

It will be noted that the interior of cylinder 43 is never
placed 1n ¢communication with the air holes 95 since the
shoulders 54 arrest the upward travel of piston 41 and
confine the movement of the piston to a location below
the air holes 95.

In operation, material is introduced into the hopper
20 at the intake opening 22 by means of a suitable con-
If hopper 20
1s a weighing hopper it is filled to an appropriate level
as indicated by suitable weighing equipment not illus-
trated. When it is desired to empty hopper 20, and dis-
charge the contents thereof to an appropriate receptacle
Or processing apparatus such as is represented at 32 in
Figure 1, the valve 50 is actuated to place the interior
of cylinder 43 in communication with the source of
pressurized air provided by tank 47 and compressor 48.
Piston 41 is thereby moved upwardly causing lifter 70
to engage shoulder 75 of outer tubular member 60. As
initial movement of piston 40 occurs, cap 82 is raised
above the upper end 88 of outer tube 60. When the
lifter 70 engages shoulder 75 of outer tubular member 60
such outer tubular member, and the closure member 63
carried thereon, are moved upwardly by an amount con-
trolled by the delivery of air through line 45 to the in-
tertor of cylinder 43. When closure member 63 is moved
upwardly to a point whereat portion 98 of such closure
member lies above the air holes 95, the air which must
be displaced from lower container 32 passes upwardly
through discharge opening 28 and the conduit formed by
outer tubular member 60. Since the upper intake open-
ing 22 of the hopper 20 is either maintained open, or
provided with a suitable air vent for the escape of air
from its interior, it will be understood that the air which
must be displaced from lower container 32 can readily
escape upwardly and outwardly of container 20 not-
withstanding the fact that material is present in the in-
terior of hopper 20. After the desired amount of ma-
terial has been discharged from hopper 28, valve 50 can
be closed to shut off the flow of air to the interior of
cylinder 43. The mechanism will then automatically
return to the configuration illustrated, with the. closure
member 63 in sealed engagement with seat member 26,
since any air entrapped in cylinder 43 will escape up-

wardly through the clearance space provided between the

outer surface 56 of piston 41 and the inner surface 53
of cylinder 43. If it is desired to agitate the material in
hopper 20, as may be necessary to institute flow of the
material if clogging has occurred, air valve 5@ can be
turned on and off to effect rapid upward and downward
reciprocation of closure member 63 which action will
agitate the contents and cause same to commence to
flow downwardly and outwardly through discharge open-
ing 28. o

It will be understood from consideration of Figure 2
that when material is being introduced into hopper 20
through opening 22, and with valve 63 in the closed posi-
tion illustrated, the under surface 87 of cap 82 forms a
seal with the upper surface of cylinder 60 which seal
prevents the entry of material into cylinder 60.

The valve mechanism of the present invention is

adapted for easy removal from container means 20 in




that’ the seat member 26 has ‘an upper penpheral pertlen

removably secured-to-the:lower" portion of the container
wall -at ‘the “bolted- ﬂange construction 27 of Figure. 2.

Since seat member 26 is' removable; the Inner seating sur-

face 67 can be -remachined, when necessary, and access
is provided-to-the interior of the hopper for cleaning, and
to the valve- actuatmg meehanlsm for cleaning or repalr-
mg same,

It will be undersmod ‘that | although the illustrated
mechanism shows a fluid actuated cylinder 43 adapted to
- actuate the movable structural elements of the invention,
~other suitable power means, such as a solenoid, switch,
and -source of electrical energy can be connected to the

movable ‘structure, ' to actuate same, without dep arting

from the-spirit: of the present invention.

“While the-form of embodiment of the present inven-

tlon as herein disclosed constitutes a preferred form, it is
to-be- understood that -other forms might be adopted all
coming within the scepe ef the elauns which follow:
-T-claim:
1. ‘A -hopper for recemng and discharging ﬁnely di-
V1ded particles comprising, in combination, .container

means including an intake epamnﬂ in the upper portion
thereof, -a-discharge opening in the ‘lower portion there-

of, and-an inner wall surface cemmumeatmg with said
dlscharge opening; closure means for said discharge open-
ing; a vertically extendmg guide for moveably mountmg

said closure means relative to said container means, said
guide including a cyhndrlcal inner surface, said closure

means ‘providing a cover for said discharge opening at a
lower limit of movement of said closure means on said
guide; a piston slideably -carried by said cylindrical in-
ner surface; mieans comnecting said piston with said
closure means; a second ccntainer means for receiving
the contents of said first container means; and means for
venting air from said second container means when said
contents are discharged from ‘said first container means.

2. A hopper for receiving and discharging finely di-
vided particles  comprising, in ‘combination, container
- means in¢luding an intake epenmg in 'the upper portion
-thereof, a discharge opening in the lower portion thereof,
and an inner wall surface eemmumeatmg with said dis-
charge opening; closure means for said discharge open-
ing; a vertically extending guide for moveably mounting
- said closure means rélative to said container means, said
- closure means providing a cover for said discharge .open-

ing at a‘limit of movement of said closure means on said

guide; means for moving said closure means relative to
said gu1de means; means forming a conduit for the vent-

ing-of air from an adjoining container means when the
- contents of said first container means are being discharged

to said adjoining container means; and valve. means .for
said conduit, said ‘valve means bemg ‘cperatively asso-
~ciated with said ‘means for moving said’ closure ‘means
whereby ‘opening- of Said closure means opens said valve.

3. A hopper ‘for recemng and discharging ﬁnely di-

- vided particles comprising, in eembmatmn, container

- means including an mtaLe openmg in .the upper ‘portion

therecf, a d1seharge opening in the lower portion there-
~of, and an inner wall surface communicating with said dis-

charge opening; closure means for said discharge open-
ing; a vertically extending gmde for moveably mounting

a;fgsg;aéa .
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-vided 'pa'rtlcles cempnsmg, In combmatmn centamer
means including an'intike epenmg in"the upper portion
thereof, a discharge opening in the lower. portion thereof,
and an‘inner wall surface communicating with said dis-
charge opening;. closure means for -said discharge open-
Ing; a vertically extending guide for moveably- mounting
said closure means relative to said container means, said
closure means providing a cover for said discharge . open-
ing-at a limit of movement of said closure means on said
guide; means for moving said closure means relative  to
said gmde means; means forming a conduit for the vent-
g of air frem an adjoining container means. when
the contents.of said first container means are being dis-
charged to. said adjoining container means; an air con-
duit closure means; and means operatively associated
with said means for movmg said first mentioned closure
means for opening. said. air condmt closure means when

said first mentloned elosure means is moved relatwe to

20
~vided “particles comprising, in eombmatlon, container

said gmde |
5. ‘A "hopper for recemng and d1scharg1ng ﬁner di-

means including .an intake epemng in the upper. portion
thereof, a dlscharge opening.in the lower portion there-

of, ‘and an inner wall surface communicating with said

d1scharge opening;.closure means for said discharge open-

-1ng; a vertically extending guide for moveably mounting

said closure means relative to said container means, -said
closure means providing. a cover for said discharge open-
ing at a limit of movement of said closure means on said
guide; means for' movmg said closure means relative to

- said gmde means; means forming ‘a conduit for the vent-

ing of air from .an adjoining container means when the

‘contents ‘of said first container means are being dis-

charged fo said adjoining container means, and a baffle
member for the dlecharge end of said venting conduit, said
baffle member serving to remove particles from the flow
of air passing through said venting conduit.

6. A hopper for recelvmg and dlscharglag ﬁnely di-
vided particles comprising, In cemblnatlon container
means including an intake epemng in the upper portion
thereof, .a dlseharge opening in the lower portion there-
of, and .an inner wall surface .communicating with said
d1seharge ‘opening; closure means for said discharge
epemng,: a vertically extendmg guide for - moveably.
mounting said closure means. relatwe 10 "said - container
means, said closure: means providing a cover for said dis-
charge opening at-a limit of movement of said closure

“means on said guide; means for moving said closure

means relative to said guide means; said inner wall sur-
face including an inclined portion extending upwardly
and outwardly, by said .closure means including. an upper
surface inclined upwardly and. inwardly and by said dis-
charge .opening bemg opened by mewng sald closure
member upwardly on sald guide.

7. A hopper -for recemng and dlschargmg ﬁnely di-
vided particles comprising, in - eombmatmn, container

 means including an intake opening in the upper portion

60

said closure means relative to said contamer means, said

closure means previding a cover for said discharge open—'

ing at a-limit: of movement of said closure means on said
guide; means ‘for moving said closure means relatwe to
said guide ‘means; said vertically extendmg guide form-

ing ra conduit for the-venting of air from an adjoining
container ‘means when -the contents of said :first ‘con-
tainer means are being discharged to said adjoining con-
tainer means; and valve -means for said .cenduit, said
valve .means being.operatively-associated with -said. means -

for .moving said closure means whe1 eby- oPemng of said
. closure means opens. said valve. |

4, A hopper for receiving

and dlsehai'frmﬂ ﬁnely di-

ip-
r &

70

75

thereof, a discharge opening in the lower portmn thereof,
a seat in-the lower portion thereof, and an mner wall
surfaee eemmumcatmg with sald dlseharge opening: elo-
sure means for said discharge opening, said closure means
being ‘engageable with said seat; a Vertlcally extending
tubular guide for movably mounting said closure means
for upward movement relative to said seat, said closure
means ‘providing a cover for ‘said- discharge opening at

the lower limit .of movement of . sa1d closure ‘means on

said:guide, 'said guide :including an inner :surface: .a:fluid -

~actuated .cylinder formed by said inner surface of said

guide -for -moving said closure means relative to said -
guide; means forming -a source-of pressurized fluid com-
municating with -said cylinder; valve means for control-
- ling the flow .of -fluid .from :said source to.said cylmder'
means formlng a: cendmt for .the .venting -of air Jrom
‘an .adjoining container.means when the contents .of said

ﬁrst contamer means are being discharged to sald ad-



-4
joining container means; and an air conduit closure means
operated by said fluid actuated cylinder.

8. A valve mechanism for discharging material from
a container having confining walls and a discharge open-
ing in the lower portion thereof, said mechanism com-
prising, in combination a tubular member including an
outer surface and an inner surface forming a vertically
extending cylinder; means for mounting said first tubular
member within said container and above said d1scharge
opening; a closure member for said discharge opening,
said outer surface of said tubular member forming a
guide for vertical movement of said closure member;
a piston slideably carried in said cylinder; means con-
necting said closure member with said piston; means
forming a source of pressurized fluid communicating with
sald cylinder; and valve means for controlling the flow
of fluid from said source to said cylinder.

9. Apparatus defined in claim 8 characterized by
means forming a conduit for the venting of air from an
adjoining container when material is being discharged
from said first mentioned container to an adjoining con-
tainer, and valve means for said conduit, said valve means
being operatively associated with said piston.

10. A valve mechanism for discharging material from
a container having confining walls and a discharge open-
ing in the lower portion thereof, said mechanism com-
prising, in combination a tubular member forming a
vertically extending cylinder; means for mounting said
first tubular member within said container and above
said discharge opening; a -second tubular member  in
surrounding telescoping relationship with said first tubu-
lar member; a closure member for said discharge open-
1ng, said closure member being mounted .on said second
tubular member; and means for moving said second tu-
bular member relative to said first tubular member, said
means including a piston mounted for reciprocating move-
ment m said first tubular. member.

11. A valve mechanism for discharging material from
a container having confining walls and a discharge open-
ing in the lower portion thereof, said mechanism com-
prising, in combination a tubular member forming a
vertically extending cylinder; means for mounting said
first tubular. member within said container and above
said discharge. opening; a second tubular member in sur-
rounding sliding relationship with said first tubular mem-
ber, satd first tubular member having a hole through the
wall thereof, said hole being normally covered by said
second tubular member;.a closure member for said dis-
charge opening, said first tubular member forming a
guide for vertical movement of said closure member:
means for moving. said closure member relative to said
guide; and means for moving said second tubular mem-
ber relative to said first tubular member whereby the
wall of said second tubular member uncovers said nor-
mally. covered hole, said means for moving said second
tubular member being operatively associated with said
means for moving said closure member.

12, Apparatus defined -in claim 11 characterized by a
piston. slideably carried in said cylinder and adapted to
raise said second tubular-member relative to said first
tubular member; means forming a source of -pressurized
- fluid communicating with said cylinder; and valve means
for controlhng the ﬂow of ﬂmd from said source to said

cylinder. -

13. A valve mechanism for 'discharging material from
a container having confining walls and a discharge open-
ing in the lower portion thereof, said mechanism com-
prising, in combination a tubular member forming a
vertically extending cylinder; means for mounting said
first tubular member within said container and above said
dlscharge opening; a second tubular member in telescop—
ing relationship with said first tubular member and ex-

tending upwardly to an intake opemng for said contamer |

said second tubular member mcludlng an air vent opemng

2,858,066
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whereby the interior of said second tubuar member com-
municates with a second container to which material is
being discharged; a cap member for the upper end of

said second tubular member; means for raising said cap

member relative to the upper end of said second tubular
member; a closure member for said discharge opening;
means for moving said closure member relative to said
discharge opening, means operatively connecting said
means . for raising said cap member with said means for
moving said closure member.

i4. A valve mechanism for discharging material from
a.-container having confining walls and a discharge open-
ing in the lower portion thereof; said mechanism com-
prising, in combination vertically extending tubular means
having a lower end adjacent said discharge opening and
an upper end adjacent an intake opening for said con-
tainer; a closure means for said discharge opening, said
tubuiar means forming a guide for vertical movement
cf said closure means, said tubular means having an air
vent opening whereby the interior of said tubular means
communicates with a second container to which material
1s being discharged; a cap member for the upper end of
said tubular means; means for raising said cap member
relative to the upper end of said tubular means; means
for moving said closure member relative to said guide;
and means -operatively connecting said means for raising
said cap member with said means for moving said L[OSUI’E‘
member.

15. Apparatus defined in claim 14 characterized by a

piston being slideably carried in a cylinder formed by

said tubular means; a rod connecting said cap member
with- said piston; a source of pressurized fluid communi-
cating -with said cylinder; and valve means for controlling
the flow of fluid from said source to said cylinder.

- 16. A valve mechanism for discharging material from
a-container having confining walls and a discharge open-
ing in the lower portion thereof, said mechanism com-
prising, in combination a tubular member forming a
vertically extending cylinder; means for mounting said
first tubular member within said container and above
sald discharge opening; a second tubular member in tele-
scoping relationship with said first tubular member and
extending upwardly to an intake opening for said con-
tainer, sald second tubular member including an air
vent opening whereby the interior of said second tubular
member communicates with a second container to which
material 1s being discharged; a closure member for said
discharge opening, said closure member being mounted
on said second tubular member; a piston slidably carried
1n said cylinder; a rod-means connected to said piston and
extended into said second tubular member: means in said
second tubular member engageable by said rod means for
raising sald second tubular member after a certain dis-
tance of vertical- movement of said piston; and a cap
member for the upper end of said second tubular mem-
ber, said cap member being mounted on the upper end
of said rod.

17. A hopper for receiving and discharging finely divid-
ed particles comprising, in combination, container means
including an intake opening in the upper portion thereof
and a discharge opening in the lower portion thereof,
a valve seat member above said discharge opening, said
seat member being removably attached to an adjoining.
portion of said container; a valve member adapted to
seat with said seat member to form a closure for said:
discharge opening; a vertically extending guide for mova-
bly mounting one of said members relative to the other
of sald members, said guide including a first inner sur-
face portion forming a cylinder and a second inner sur-
face porticn formmg the confines of an air venting con-
duit; a piston in said cylinder for moving said one
member; and a second container means forming a re-
ceptacle for material discharged from said first container

means, said air venting conduit serving to release air
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from said second container means when sald materlal s

discharged.

- 18. Mechanism defined in claim 17 characterlzed by .
said seat member being formed by an upwardly and out--

wardly extending cylindrical member having an upper
peripheral portion removably attached to a lower pe-
npheral portion of the wall of said contamer means,

10

References Cited in the file of this patent

82 087
326,566

985312
2,569,085

- UNITED STATES PATENTS

Chinnock o Sept. 15, 1868
Jochum ________________ Sept. 22, 1885
"Woods - Feb. 28, 1911

Wood et al, — e Sept. 25, 1951



	Drawings
	Front Page
	Specification
	Claims

