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» w1thd1 awing  dust therefrom ancl returmncr.
it in the garner.:
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~ Patented May 31, 1927,

EJN%TED Q'E‘A'E‘ES

1,630,780

E’A'E‘ENT GEFICE. L

THOMAS D. BUDD Al\TD 'WILLIAM R SIN KS O'F CHICAGO ILLINOIS

e DUST COLLECTING SYS’I‘EM FOR GRAIN ELEVATOR GARNERS

Apphcatmn ﬁled January

Qur 1nvent1on 1e]ates to 1mprovements in.

ventilating dust collecting and dust preven-

~‘'tion system for grain elevators and the like
and has for cne ob]ect to provide means for.

circulating the dust laden air to and through

the garner scale- and .elevator leg and. for

The. need: for this arises
from the fact that in grain elevator work it
is necessary to maintain a high degree of

qccuracy with regard to-the Welcrht of the

grain and if the: c1rculat11m air. is allowed
to escape carrying with-it dust that has been

weighed 'with ‘the grain, the weight of the

grain being handled will chanoe and inacci-
racy in the handling, measuring and. record-
ing of the grain. will result.

‘Qur invention is therefore acl‘ipted to dez

crease the liability -of dust explosions. and
fire hazards .and for ventilating, collecting

~the dust and preventing the spread.of dust

. in grain -elevators and :thelike, and: has for

.25
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one object. to. provide means. for positively

circulating the dust laden air to and through-
the garner, and provides a:positive Quctlon'

on the garner, the scale and the elevator-leg

ing it to the grain-in‘the garner from which

. it was taken, and, at the same time affords
a positive system of ventilation for the:sev-.

eral  floors of the elevator, including :the
basement. : Furthermore, this eacaped dust
c1rculf1tes and accumulates ‘throughout the

various floors of the.elevator, 1nc1ud1ncr the:

basement, thus creating a fire and. explosmn
Jhazard, and when and as it accumulates. it

has to be removed from the elevator by labor’

and disposed of, as the rules governing: the
handling of grain in elevators do not. permlt
of the dust belng returned to the graln aftex
1LS identity has been lost.’ .

“‘Our invention is shown n connﬂctmu with

*that part of the grain handling system locat-
" ed at the top of the house and: llustrates the

45
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‘garner and associated parts.
will -appear -from -time to time thrmwhout
the specification and claims. . :

‘Our invention :i§ ﬂlustl ated more or less
diagrammatically “in “the’ accompanymo
drawmcrs wherein—

Flgure 1isa dlagrammatlc 51de elevatlon

of leg, garner ‘uld ccale

ey At.and a working section A2
ing sections are: letrs of elevators As-adapted

QOther objects

15 1925 Senal No 2,500

Floure 2 is a sectlon throutrh the top of
vthe house, :

Figure 8 is-a. sectlon along the hne 3—~3 of ;

Floure 2

Flpme 4 is a sectlon ‘110110 the line: 4_—4 of

I‘wure 23
I‘mure 5 la a detaﬂ of the control valve
I‘loure 6.isa sectlon along the hne 66 of
qure 5;

Floure 7.8 a bectlon throudh the Valve 5

Like. parts are.indicated by Tike characters. 7 :

throughout the specification and. drawm@s

_A,‘A are the walls of the grain- elevatm
house.. This. house contains. bin sections AL
In-the work-

to raise ‘the grain and discharge it through’
screens.'A* into the .garner -A? ‘whence the
grain may be discharged through openmgs
Afin the hopper bottoms A7 toa scale
hopper As.

The flow of the O'rzun through these hop-

70

pers is. controlled by the. garner slide B, the 75~ .
movement of ‘which is controlled by.: garnel '

levers B! on.control shafts B2 which rotate

“the shafts, the arms B2 and thus the garner
- for withdr awing dust therefrom and return-ﬁ»

slides. B*is a canvas curtain or‘apron de--
pending downwardly from the hopper bot-
toms A7 toward the scale hopper. As

- Cis a dust collector-having - an. alr: outlet

80

Gt for the discharge of -clean air.into the-

outer atmosphere and a-discharge spout C?
adapted to discharge dust . into the garner.-
C? 1s a conduit-for dust laden air. leadlncr

from the centrifugal fan C* and dlachargmg :

‘into the rotary .or centrifugal dust collector::

This fan is driven by a belt C° from the pul-

ley C® at the top of each'of the legs, there be-

ing one leg: for each garner and one dust col--

lector fan and. conduit for;each leg so that
‘when the leg stops running; the dlsplacement
of air by the fan will also stop (7 is a-conx
duit leading from the top of the garner-A°to
the fan C¥ “and-CF is a suction duct leading:
from the ‘top of the garner to the scale hop-

00

per inside.the curtam ‘B4 %0 that air is.*

“drawn from the garner to the fan setting up

& vacuum in the garner and when this takes -

100 .

place, air is also ‘drawn from the scale. hop- .

- peér to the garner-and discharged therefrom

ata pomt remote fromthe connection to the j

fan Ds 1s a control Valve at the lower: end



of the conduit which controls the flow of

air from the scale hopper to the garner.
The necessity for this valve 1is obvious

because if a suction were placed on the scale

- hopper- when weighing is taking place, the
~welghing action would be radically inter-

fered with and it is desirable to have a suc-
tion then only during the time when the
grain is flowing to the Thopper and during

: the time-when dust is being created. :

‘The control valve D? is qdapted to control

the flow of -air through the: conduit €% to

- and thl ough the tan and dust collector. This

et
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valve is located in' a horizontal sleeve D,
one end of which penetrates the curtain B

" being- attached thereto by flanges and bolts
as indicated at D to make an air tight joint.
- The'lower part of this sleeve is apeltmed at

D?, the valve plate D? being adapted to close
the aperture.  This valve phte is motnted

on a shaft' D* having a valve lever D% and a’

yoke. connection D to the garner - shde
Wlien the’ plate D? 4is°in-the dotted line posi-

_tionshown in Figure 7, the gperator can look

in through: the sleeve and through the port

“in the curtain to the space: beneath, the garner

~ to the spage ‘throvigh ‘which ‘the grain’ flows

» to look in.

- the garner lever to make his inspections

to the scale hopper "The 1eht10n between

this valve and thé. garner slide is such that
30 swhen the garner’ shde shuts off the stop

the valve- closes the corduit and obstructs
thie ‘flow of air-and permits ‘the operator

ing place the garner slide is open,- the valve
is open; the air ‘circulates but the operator
cannot logk in. The operator to manipulate

) tthU‘Th the valve sleeve stands.on the floor

40

DT where he has control of the Wewhmg qnd

‘the operation of the garner..
The conduit C” algo has a commumc‘ttlon,

at B with the-interior of the garner and
thereafter with the leg A? which discharges
thereinto. Thusthe garner chamber and the

5 leg A® withi its'conveyor are all stopped at

a sep%mte atmospheric pressure. This pre-
vents escape of dust or dust laden air from
any part of the system. = As soon as the ele—

vator in the leo starts working a suetion is

RIS

‘puton the leg and thus:there is an upflow of

alr in‘the same: ‘direction as the flow of grain

“and an ‘mflow of air at’ the inner leg of the

_ency 101 air to-flow. in- thlouO‘h the joints.

bottom of the conveyor leg.  There is a tend-
of the inner leg and thus no “dust escapes.
This is in Shalp contrast with.the normal
opetation without the fan where the buckets

of the conveyor tend to discharge dust laden
- air outwardly into the house thus preventing -
all of the weight of the grain from reach--

ing: the garner- ‘md being Welohed and add~
- ing to the fire risk.

When the: grain- is dlschawed flom the
garner into the scale. bix;; the air dlsplaced

5 ﬁom the bm will: nozmally rush -otit-carry-

When the flow of grain is tak-

1,630,780

ing dust- \'Viﬁh it. This dust ought to he
wemhed and_ ‘is not and ought not to be

dlstl ibuted around the house because it adds:

to the fire risk. The. suction space on the
scale bin draws the air out:through the dust

70

system as it is displaced by -the grain and

the dust. The separator returns heavier par-
ticles of -dust. back. into. the.. grain in the

‘garner from" which ‘it came, so that it is

weighed with'the parceliof grain from which
it orlfrmated The dust that is so fine as to
be substantmlly invigible, and which will
not. settle out of the air; is the dust that 1s

75 .

so highly -explosive, and this-is- dlscharcred .

through the cyclone outlet to the: out51de air -

and’ thus permanently removed “from  the

grain; the grain’ dust’ and from the elevator.
"There is some loss-of . -
dust through the air because as noted above

inthe one operation.

the cyclone -collector cannot” work. at -one

g0 -

hundred percent. efficiency but this dust that

is lost is so fine as-to-be substantially in-

‘visible and. it is this dust which by spread-.
ing throughout the house any way so. that
the dust - collectlncr system - ot only. keeps’
down the - fire sl but thus returns to the

00

grain”a very -appreciable part of the dust:

Whlch Would otherwise be lost.

loss in Weloht Wlth our system than w1th- {
out it.
~The fan ch aws - air-: from - the garner’

Thus the.
Welohlno is more’ accurate and there is ‘less

through a relatively small opening at:a pomt S

a,d]‘lcent the top of the garner and well re- -
moved “from the point at which the leg-dis-.

charges to it. The garneris a compalatlvely
large chamber- and 1 very large in propor-

the- leo or the scale or'any other part of the
_sttem and discharges into-the garner carry-
mg a

speed

The oreat 1ncrease in size - at “the

.garner prov1des a. primary settling chamber
‘Which is especially” adapted. for: settling be-

cause of the reduced atmospheric pressure.
Then a rela’mvely small proportion .of fine

100--

“tion to the cross sectional area of-the-duct -
leading to the fan.. The fah puts a suction
onthe garner and the air:rushes up through

w05

a’large quantity'of dust at relatively high - w

ne

dust only is drawn out through the conduit

to the fan and discharged into the cyclone:

separator, thus making it possible to handlé
“very hrtre quantities of grain and get ade- -

quate cep‘uatlon throuOh the cyclone sepa-

rator with a comparatlvely small ¢yclone:
The cyclone thus acts ag a Qeconchry or: ﬁner
separator element.’

126

The baffle plate X is- 1nte1posed in the »

garner between the. discharge from. the lég
and - the suction outlet ‘from the garner to
cause the air to take a tortuous pwth in the

125

garner fmd thereby nnprove the settling ei— o

be1 :
- We have shown. a- leo feedlnﬂ to the con-
veyor Obv1ous1y _t_he grain m]qht ve. fed

1807
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- garner, an air mrculatlng and dust separat-
ing system associated with said leg and-gar-.
,her, cOmPprising an

“means for returning said dust to the grain:
in:said garner, and mieans: for dI‘lVlIlO‘ the
‘Air mrculatuw system-in - unison Wlth the -
leg; so that; when ‘the leg is inoperative: the

’1,63’0’,‘780 :

to the conveyor by any smtable means’ h'om
any suitable source.

Tt will be ‘evident. that Wlnle we:, have

shown in our drawings.an operative devme,

~still many changes’ mloht be made in"the-

size, shape and arranoement of parts with-
out departlnc materi ally from: the spirit of

our invention and we wish; therefore, that
“our showing be.taken as in a sense- dlagram-

1nat10.

- We claim: fi S

1. Ina grain elevator a. garner, and means
for holding therein the gmm ‘received there-
by, a leg- adapted to discharge grain to
said darner, an air circulating and dust sejp-
arating systemn associated with said leg and
garmer, comprising an air Wlthdrawal pas-

'sage in communication with said‘garner,
Ineans

for! “withdrawing -air therealOnQ,
means for separating. lust from. the air so
withdrawn -and ‘means for returning - sald
dust to the grain in said:garner. .-

~2.-In'a grain elevator, a-garner, and means"
for holdmg therein-the grain received there-

by, 4 leg adapted to discharge grain to said

air’ ‘withdrawal passage
in - communication Wlth said garner, ‘meéans
for: withdrawing air therealong, means for
separating :dust -from- the air ‘5o Wlthdrawn,

fur circulating’ system is also moperatwe
. In a grain elevator; a garner, and means

a for holdmcr therein-the grain recelved there-

40

By

by, a‘leg adapted to dlscharoe grain to said

garner, an air: circulating - and dust separat-
ing system including an air withdrawal pas-
sage adapted to Wlthdraw air from the gar-
ner at ‘a point adjacent the d1scharﬂe of
grain into said gearner, means for'thh-
dlawnw air there along, means for separat-
ing dust from the air so withdrawn -and
means for 1eturmno S‘ud dust to the ‘grain
in said garner.. - -

4. Ina grain elevator, a garner, and ineans
for holding therein the grain received ‘there-

by, a leg adapted t0 discharge grain to ‘'said

garner, an air cirenlating and dust separat-
g system including an air Wlthdr‘lW‘\l pas-

_-sage adapted to- Wlthd1 aw air from the gar-

grain into said g

ner at a point adjacent the dlsohawe ‘of
garner, ineans for Wlthdraw

ing air therealong means for seéparating

dust from .the air so Wlthdrawn and means

- for returmmf said dust to the grain in:said

[HY]

garner, means’ for'controlhnor ‘the flow. of .

grain from the garner-and means, operative
in unison thererth, for. controlhng tbe ﬂow
of dnst and separated air. :

. In a grain elevator, a garner havmo a
ﬂemble apron dependmO‘ therebelow, a valv

‘ot the garner anc

eleeve extending through the a apron rmd maL~
ng an- air tlght connectmn therewith, an’

air cireulating system adapted to draw air

through- said sleeve ‘a’ port in.the side ‘of - ;
70

the sleeve and a- valve. adapted in one posi-
tion to close the port and permit circulation

_of air:through the sleeve and in another po-

sition’ to -open the port: to permit ‘Inspection
of the garner and close the sleeve aomnst alrv -

eir culatlon

6.:In"a Ura;n elevator, % darner havmg al
flexible apron ‘depending therebelow, a-valve
sleeve extending through the apron and mak=

ing an air. tloht connection ‘therewith; an air

circulating system adapted to - draw. - air

80

through said. slesve, a:port. in’ ‘the side of the
sleeve and: a. valve adapted in one: pomtlon -

to close the port and permit - civéulation of
air-through the sleeve and-in another: posi-
tion to-open’ the port to. permit. inspection

air circulation; a -

valve

lose. the sleeve:against -
garner: slide adapted to
‘control ‘the flow of grain ‘from~the garner
‘and a Workmg connectlon between 1t ‘md the

£6.

Cp

In a grain elevator, 8 0faxner, a ga1ner. -

,sllde adapted to control ‘the:flow-of  grain:

therefrom, an' elevator: leg: adapted to supplv
grain thereto, -an’air-tirculating system in-

cludlng a fan and a dust separator the in~
‘take -for ‘the svstem ‘being located” ad]acent

the discharge from ‘the garner--and “means:
for dJscharomtr separated dust fl om the Sep-

arator to the garner.- ]
-8 Ind gram elevator ‘a oarner, a’ garner

“slide adapted tocontrol the flow of erain 7
“therefrom, an elevator leg adapted to. supply

100~

grain thereto, an: air cn“cul‘ltmcr system’in-."

cludln(r a fan and a‘'dust separator,-the in-

‘take for the system. being located adJacent

the discharge from the’ garner.and means for
dise hargmg separated dust - from™ the - 'sep-
arator to ‘the garner, a valve controlling the

alr’ mrculatwn assomated Wltll the oarnelﬂ
-slide. ! . :
9. In‘a O‘I‘Etlll elevator, a garner,‘ ‘A oamerv'

slide, adapted to control the flow of grain
therefrom, an elevator leg adapted to-supply

grain thereto, an- air c1rculat1ncr systém - in<

cludmo a fan-and a dust separator the'in-

take for the system “being located. ao]acent

the discharge “from the garner and means.

for: d1schar01nor separated dust from the' sep-
arator to. the garner, a. driving connection

between the fan- and the leg Whel eby the 1=
fan operates only When the letr is 1 op-r-' '

eration. _
10. In'a grain elevator il Uarner a garnel‘
slide adapted  to control the. flow of grain

therefrom, an elevator leg-adapted to supply.
air cn'culatmtr system in- "

grain thereto, an'
cludmo a fan and a dust’ separator the in-
take for the system being located adjacent
the discharge from the garner and means for

dlscharglncr separated’ dust from the sep—.

120°



- arator to the:garher, a driving connection

between the fan and the leg:whereby the fan

operates only when the leg-is in:operation

and a valve controlling the air circulation

- operated-in unison with the garner. slide.

11." A" grain handling apparatus. compris-

" ing a bin, a leg leading thereto, and an ele-

10

vator in the:-leg discharging into-the bin,

means operative in: unison -with the elevator
for maintaining reduced pressure in the leg

 and the bin to prevent discharge of dust

laden air therefrom, said means comprising
a. suction system communicating with the
oarner and the leg and an air fan driven

5 from-the same source: of power. as the eleva-
“tor, ‘a dust separator-into-which the air fan

* discharges -adapted: to discharge the sepa-
- rated air at a point removed: from the bin

and to return the recovered dust to the bin.

212, In a grain ha:ndli-ng apparatus, a gar-
‘per bin, a weighing. hopper: adapted to.re-

- ceive grain from. the bin, valves adapted to

25

control the flow of grain from the bin to the

“hopper and means adapted to- withdraw air

from the hopper at a rate greater than the
rate of displacement of air by the inflow of

~grain from the bin. -

30°

18. In a grain handling apparatus, a-gar-
ner bin; a weighing hopper adapted to_re-
ceive grain from the bin, valves adapted to
control the flow of grain from the bin to the’

‘hopper and means adapted to withdraw air.

" from the hopper at a rate greater than the

.35

rate of displacement of air by the inflow of.
grain’ from the bin, and means: associated-
with the control -valves for opening ‘the air -
withdrawal system to - equalize - pressures-

- when the flow of grain is interrupted.

" ner to hopper, a suction system communicat-

14, In a grain elevator, an elevating leg,
a garner into which it discharges and a scale:
hopper into. which the garner discharges, a
valve to control the flow of grain from gar-
ner to hopper, a suction :system: communi-
cating with the. garner, leg and hopper and

5 an air pump assoclated therewith, driven in

unison with the conveyor to. withdraw dust
laden air from the system. . C
'15. In a grain elevator, an elevating leg,

"a garner into which it discharges and a scale.

hopper into which the garner discharges, a
valve to control the flow of grain from gar-

ing with the garner, leg and. hopper and an
air pump associated therewith, driven in-uni-
son .with the conveyor to. withdraw ‘dust

: laden air from the system, a dust separator

to receive the dust laden air and to return.
the dust to the garner., : : '

-16. In a grain elevator, an elevating leg; a

G0

“sarner into -whicl it discharges and a_scale

_ hopper into which. the garner discharges, a-

“valve to:control the flow of grain from: gar--

ner to hopper, a suction system communicat-
ing with the.garner, leg and hopper.and an
air pump associated- therewith, driven in

1,630,780

unison with the conveyer to withdraw dust
laden air from the system, means associated
with the grain and control valves for auto-
matically connecting the hopper with the

suction system when the grain valves are %

open. S

17 In a grain elevator, means for han- -
dling, - conveying and . distributing -grain, .
4 7. S5 2] L1 QISULLY 2 ’

_pneumatic means for withdrawing. dust from

the grain at a plurality of points during: its
travel through the elevator, ‘means;for sepa-
rating the fine highly explosive: dust from

the balance of the dust withdrawn, and ‘

means for returning the heavy.dust to the
same body-of grain and for discharging. the
fine -explosive dust from the elevator at.a
point removed from the balance of the dust
and grain. S C
18. In a grain handling apparatus, a gar-

ner bin, a weighing hepper adapted to:re- 85

hiY}

ceive grain from the bin, valves adapted to -

_control the flow-of grain: from the bin.to the

hopper and: means adapted to withdraw air -

from the hopper at- a rate-greater than the

rate of displacement of air by the inflow of -
grain from’the bin, and means cassociated " :©
_ with:the control valves for opening’ the air

withdrawal system te provide a.positive and
visible means.to equalize pressures when the
flow of grain is interrupted. - . - Lt

- 19. In a grain eleyator system including
a.plurality .of grain. flocrs ‘and an:elevator

leg, means for inducing an 4lr, current up-
wardly through the leg-and an.inflow of air

to:the leg at every opening.therein, means

o0

:]UU

for treating the air current thus induced and -

separating the dust therefrom. . :

90, In a grain elevator system including.a -
plurality of grain floors and an elevator leg, -

"means for inducing an air current upwardly

through the:leg and an inflow of.air to ‘the
leg at every opening therein, means for treat-
ing the air:current thus induced and. sepa-
rating the dust therefrom and, means for re-
turning the heavy dust particles back to the

‘same body of grain from which-they origi-

nated and for discharging the fine explosive

105 -

110

dust particles at a point removed. from the

grain handling system outside: of the ele--

vator.. .. . :
21. In a ley
conveyor, a relatively extended chamber into

for the conveyor communicating with the
chamber, a.suction member .communicating
with the.chamber at_a point.removed. from
the point at which the conveyor discharges
thereto. and: a -secondary- dust separatoer

adapted to separate dust from the air with-
‘drawn. from "the first or primary settling

‘chamber. . . :

99. Tn a grain elevator, a grain handling

-conveyor, a relatively extended chamber into

which such conveyor discharges, a housing
for the conveyor communicating with the

115

grain elevator, ‘a grain handling

which such conveyor discharges, a housing

130 -
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chamber, a suction member communicating

- with the chamber at a point removed from

o

. the point at which the conveyor discharges
. thereto and a secondary dust separator

adapted to separate dust from the air- with-
drawn from the first or primary settling

- chamber, a bafle plate disposed within the

inlet. - ey » T o _
-~ Signed ‘at Chicago, Illinois, this 31st day . -
of December 1924. o i B

primary 'settii‘hg chamber and interﬁésé&f gy

between the suction outlet ‘and. the grain -

THOMAS D. BUDD.
WILLIAM R. SINKS.

100



