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-

- This invention relates to novel method and apparatus
- for'the automatic handling of finely divided particles

stch as flour or other ingredients used in large scale

- ‘bakery operations.

_ This application is a_continuation-in-part of my co-

‘pending application Serial No. 653,339 filed April 17,
1957, now Patent No. 2,903,301, granted Sept. 8, 1959,
In'general the present invention is applicable to pacu-
- matic conveying systems for flour of the type wherein

- flour is transported from one or more storage -means to

any one of a plurality of scale hoppers where charges of

flour are weighed and thence delivered to any one of a

T .

- ] | n .

delivered by means of a suitable feeder such that the par-

scale hopper.  Moreover, it is necessary to terminate the 3:

delivery of particles to the flowing air at the feeder while

- in the flow in the conduit at the time the flow is ‘termi-

riated at the intake of the scale hopper. If is necessary
to remove such line charge from the conduit prior to

terminating the flow of air since ‘if the flowing flour is

allowed to become static in the conduit the conduit will

commences. |
- According to the present in

‘become clogged with flour next time. the flow of air

and for clearing the line. charges from the defivery con-
duit. “ Such novel means comprises one orr

40 L1 m

° pres ention the systems thereof
~are provided with novel means for delivering ‘precisely-
‘weighed charges of flour to one or more scale hoppers

2,918,330
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| lodp return circuit to the ﬂbﬁr storage bins is -:.amide;d

whereby the total length of conduit required is greatly

reduced.

~As another aspect of the present invention two. or

more of the above mentioned residue hoppers: are ar-

anged for use with the same -scale hopper for weighing

~ into a single combination batch.

10

~As still another aspect the two or more residue hoppers

| are arranged for use with each of a plurality of scale hop-

pers for weighing combination batches for each of them.
- By such multiple arrangements of residue hoppers and

scale hoppers. the systems can be utilized to effect blend- B
Ing of two or more varieties. of flour, or flour, sugar and

other imgredients with accuracy and dispatch. For ex-
ample, it is sometimes desirable to blend Kansas Winter

wheat flour with Minnesota Spring wheat flour, or patent

white flour with other grades. By prior practices. such

- blending has been done by dumping together the re-

20

quired number of bags of each ingredient, or by a plu-

rality of screw conveyors feeding into a common collec-
tor with the revolutions per minute of the variable speed

 drives being set at certain speeds to roughly proportion

the ingredients. The -output of ingredients via plurality

 of screw, conveyors, is not uniform and therefore blend-

- plurality of mixers. In systems of this ‘type the flour -

18 transferred from a storage means to a scale hopper via -
uit of flowing air to which the particles of flour are - . ying |
30 storage bin for various periods. of time. With the. sys-
‘tems of the present invention, however, a plurality of re-
‘sidue hoppers, feeding into. a common. scale hopper, or
‘into each of a plurality of scale ‘hoppers, provide novel

ticles of flour are entrained in the flowing air and hence
~moved through the conduit to the scale hopper. After
the desired weight of flour has been delivered to a scale
hopper the flow must be terminated- at the intake to the

o
ot

~continuing the flow of air through the condmt leading
- jrom the feeder to the scale hopper until such conduit
has been freed of the line charge of flour entrained

4)

ing. of ingredients is inaccurately proportioned. - The

density of flowable particles varies in acordance with
head load, moisture, and retained. air. For instance white
flour may vary in weight per cubic foot from 30 pounds
when thoroughly .aerated to. 60 pounds, after lying in a

apparatus. whereby ‘a plurality of ingredients can be

Tapidly blended. in. precise proportions, regardless of
 previous dGIlS,ity, by successively. d_elij.rfaring ﬁbatchﬁs.._'qf |

different flours or other ingredients.. =~ -
- Another aspect is that the sponge method of dough

mixing and fermentingis accomplished. by use of a por-
tton of the whole predetermined amount of flour in the

- sponge, which is. then fermented for a p,ei‘iod; of hours
- and returned to. the mixer, and the remaining portion of _
- the total predetermined amount. is then added. and. mixing

y con- o0
nore, residue

hoppers having an outlet or outlets upstream of the intake

or intakes to one or more scale hopper. ‘In addition, the

nlet ‘or inlets to said one or more Tesidue hoppers are
~located downstream of said inlet ‘or inlets to:said’ one or

more scale hoppers. In operation, a flow .of flour and

55

air i§ conveyed from a storage bin through a conduit that

passes the closed outlet of a residue hopper, through a

diverter valve, and then into the intake of a scale hopper

until the desired weight has ben delivered to said scale

60

hopper. The delivery of flour from the storage bin is

next terminated, while continuing the flow of air, and

said diverter ‘valve_is shifted to ‘terminafe delivery of

flour and air to the scale hopper and fo connect said con:
duit with the intake to said residue hopper whereby, the

65

line charge of flour is ‘cleared from said conduit and de.

posited in said residue hopper. Upon commencing the
next scaling cycle the outlet from the residue’ hopper is

opened to deliver the previously collected line charge

of flour to the conduit leading to thie scale hopper. By in-

thereof: continued for a predetermined number of min-

utes,, It 1s preferred by some bakeries that the sponge
flour and. the portion. added be of a different type and

neither of these should, contaminate the other. This

‘may be Montana grown- spring wheat flour for the sp onge
Stage and: Kansas winter wheat for the second added

portion. In other instances-the formulae may consist. of
a clear -grade: of white flour. and rye flour; white flour

~and-a.coarsely ground whole wheat, rye, or. other types.

This -invention permits a selective means. which. avoids
contamination. or unwanted mixing of any-two or. more
ingredients being returned to original container. @ =
It -1s therefore an object of the. present- invention, to
provide improved. pnueumatic conveying -systems for

fiour.or the like which systems are adapted to deliver ac-
curately -weighed . charges . of flour to one-or more scale

hoppers and clear the delivery conduits of line. charges
without contamination by means of a novel flour, delivery -

circuit comprising a residue hopper for receiving said line
It is another object of the present.invention to pro-

vide a flour handling system of ‘the type described. that

s adapted to selectively deliver various types of flour to

.

- any one of a plurality of mixers.

70

corporating ‘such novel residue hopper arrangements in
the systems of the present mvention the use of a closed

 still another object. of the present invention to
provide novel flour handling systems of the type de-
scribed that are adapted to rapidly blend a plurality of

our_types, or other ingredients, in precisely. propor-

tioned relationship, -
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" Further objects and advantages of the present inven-

~ tion will be apparent from the following description, ref-

erence being had to the accompanying drawings wherein

preferred . forms of embnd1ments of the 1nvent10n are

clearly shown.
In the drawmgs

Fig. 1 is a diagrammatic view of a flour handling sys-
tem constructed according to the present invention and
- eomprlsmg another aspect thereof;

Fig. 2 is a diagrammatic view of a second ﬂeur han-
dhnn‘ system constructed according to the present 1nven-
tion and eempnemn another aspect thereof;

Fig. 3 is a diagrammatic view of a third flour han-
dling system constructed according to. the present inven-
thIl and COIIIpI.‘ISl‘l‘T another aspect thereof; -
~ “Fig. 4 is a diagrammatic view of a fourth ﬂeur han-

dling system ‘constructed according to the present in-
| ventlon and comprising another aspect thereof;
Fig. 5 is a diagrammatic view of a fifth ilour handling

"system constructed according to the present invention

and eompnenﬂ another aspect thereof. |
Referring in detail to the drawing, Figure 1 ﬂlustrates
a flour handling system constructed aeeordmg to the
present invention.
Storage bin 20 for containing a supply of flour to be
delivered io a scale hopper indicated generally at 22-B
delivers flour through rotary feeder 39 to conduit 70,

the flour being carried along in a flow of air from blower

3%1. The flow of air and fiour in conduit 70 passes
through a two-way diverter valve 71 and a conduit 72

into a scale hopper 22-B. While flour 1s being delivered

to scale: heppe1 22-B a valve 40 leading to a mlxer 25 is
| maintained in a normally closed position.

Rotary feeder 30 serves the function of addlng the
particles of flour to the flow of air 1 a controlled man-
‘ner whereby the particles become suspended in the flow-

10
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whica 1s present in condult 70 when diverter valve 71
is switched to make connection with conduit 74.

As seen in Figure 1 the system includes a dusting

flour container 78 which can be filled from conduits 70

and 74 when diverter valve 75 is shifted to connect con-

duit 74 with conduit 8¢ leading to the dustlng flour con-
talner 78. |
Reference is next made to Figure 2 which 111ustrate3

‘a modification of the system of Figure 1 that is adapted
for handling two different flour types each of which can

be selectively delivered to a smgle scale hopper 22-B and
thence to a mixer 25.

The components of Figure 2 which are identical to the
components of Figure 1 are demgnated by identical nu-
merals.

The system of Flgure 2 differs from -that of Figure 1
in that it includes a second storage bin 20—-E that delivers
a second flour type through conduiis 78-A and 72-A to
scale hopper 22-B. When a predetermlned weight of

flour from storage bin 29-E 1s delivered to scale hopper

' 22-B diverter valve 71-A is automatically actuated to

25

30
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~ing air and behave like a fluid. By this method the

flour is efficiently transported to a scale hopper. In
general the construction of rotary feeder 30 comprises
‘a cylindrical compartment containing a shaft carrying
radially extending blades, not illustrated. 'The shaft and
~ blades are rotated to successively align compartments ef
flour with the air flow from a blower 31. |
- After a predetermined weight of flour is dehvered
to scale hopper 22-B diverter valve 71 is actuated to
connect conduit 70 with conduit 74, diverter valve 73,
and conduit 76, leading to residue hopper 33-B. After
- diverter valve 71 is shifted to connect conduit 70 with
conduit 74 rotary feeder 3¢ is stopped and blower 31
continues to operate for a time sufficient to clear con-
duit 7@ of the line charge of flour, said line charge being
dehvered to residue hepper 33-B.
‘Diverter valve 71 is preferably prewded with control
- means for automatically shifting the connection of con-
duit 78 from conduit 72 to conduit 74 responsive to a
pI'EdeLEI'HliIIEd weight of flour to scale hopper 22-B.
After a predetermmed weight of flour has been weighed

and collected in scale hopper 22-B nermally closed

valve 49 is opened whereby the charge ef flour is deliv-
ered by gravity tc mixer 23. |

It should be pointed out that the top of seale hopper
22-B and residue hopper 33-B are provided with air
vent means which may be in the form of filters 37.
Alternative air vent means, not illustrated, may be pro-
vided by conduits leading from said hoppers to a com-
mon type of a dust collector. Such air vent means
serve to permit the escape of air while. the flour is main-
tained within the hopper. -

With continued reference to Figure 1 when the next
cycle of operation is started -rotary feeder 36-D is op-
erated for a few seconds, until partially or completely
empty, along with rotary feeder 30 which is operated for
a time sufficient to supply the required weight of flour
at scale hopper 22-B. This serves to clear residue hop-
per 33-B sufficiently to receive the next line charge

40
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b5

disconnect conduit 70-A from conduit 72-A and con-
‘nect the former with conduit 74-A leading to residue

hopper 33-C. Rotary feeder 30-E is at the same time

- stopped and the operation of blower 31 is continued for

a period of time sufficient to clear conduit 72-A of the
line charge of flour and deliver same into residue hopper

33-C. On the next cycle of operation rotary feeder 30-F
is eperated for a few seconds sufficient to partially or com.

pletely deliver the previously collected line charge from

residue hopper 33-C to conduit 78—A. Rotary feeder-
- 30—F continues to operate until the desired nredetermined

weight of flour has been collected in scale hopper 22-B,
It should be pointed out that additional storage bins,

such as bin 20-E, can be incorporated in the system of

Ficure 2 and enerated in the manner described above.

If desired the system of Figure 2 can be prewded with

a diverter 75 at the entrance to the residue hoppers for
delivering flour to a dusting flour container 78 as seen
in Figure 1. Container 78 can also be connected or in-
dicated by dotted lines as seen in Figure 3.

Reference is next made to Figure 3 which 1Iiustrates
ancther flour handling system constructed according to
the present invention. This system includes a first stor-
age means 20 and a second storage means 20-A each of
which is arranged to deliver flour to a conduit 73 lead-

ing to a plurality of diverter valves 71-A through 71-D
~each of which leads to

| a respective scale hopper 22-A
through 22-D depending on the arrangements of the
valves. Assuming flour is being delivered to scale hop-
per 22-A diverter valve 7i-A is set to connect conduit
70 with conduit 72 whereby air from blower 31 picks up

flour from rotary feeder 30-A or 38-B, drawing flour

from any one or more of multiple storage bins, and de-
livers the flour to the scale hopper. When a prede-
termined weight of flour is delivered to scale hopper
22-A diverter valve 71-A is automatically actuated to

~ connect conduit 70 W1th conduit 74 leading to residue

60
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hopper 33.

With continued reference to Flgure 3 when the next
cycle is started, rotary feeder 30-C is operated for a
time sufficient to partially or completely clear same of
the previously deposited line charge at which time rotary

feeder 30-C is stopped and one of the rotary feeders
30-A or 30-B continues to supply flour from one of

the storage bins to line 70 until the predetermined weight

of flour required at scale hopper 22-A has been de-

posited therein. Normally closed vaive 4¢ is next actu-

ated to deliver the weighed charge of flour to mixer

25-A.

If desired, flour can be Lransfeired to a dusting ﬂenr
container 78-—A by actuating dlverter valve 75 to con-
nect conduit 70 with conduit 80. |

. Reference is next made to Fwnre 4 which lllustrates
still anether ﬂeur handhng system eenstructed aeeordlng

)



to the present invention.

the lines 100-104. * Flour from any selected. one of ‘the
storage means is delivered via blower 31 and one of ‘the
rotary feeders 30-A through 30-E, line 90 or 91, cyclone
- collector 110; a ‘sifter 86, and one of the conduits 93-94

to one of a plurality of use bins 85-A or 85<B. ° -

Use bins 85-A and 85-B are used to contain two dif—' '

ferent flour types. One flour type is delivered from use
bin "85-A ‘to any selected one of a plurality of scale
hoppers 22-A “through 22-D- via line 70-A, one of ‘the
diverter valves 71-H through 71-E and one of the con-

duits 72.  After a predetermined weight of flour has been

~ delivered from use bin 85-A to a scale hopper, such as
22-A, the diverter valve 71-B léading thereto is auto-
matically actuated to connect conduit 70-A to conduit
74-A whereby the line charge of flour in line 70-A is

deposited in a residue hopper 33-A. R
~ With-continued reference to Figure 4 when the next

flour delivery cycle is started, rotary feeder 30-H is oper-
| icient to partially or completely clear -
~ same of the previously deposited line charge. ‘Rotary.

ated for ‘a time s

feeder 30-H is then stopped and blower 31-A and rotary

feeder 30-F continue to operate and supply flour from

use bin' 85-A until the predetermined weight of flour

- has been ‘delivered to the selected scale hopper. - -

It a different type of flour is desired at the mixers

25-2 through 25-D such other flour type is delivered
from the other 'use: bin 85-B, rotary feeder 30-G, line

and a line 72 to the selected one of the mixers.

70-B, one of the diverter valves 71~A through 71-D,

' th ent : This. sys_tém- .iﬁqludes a plu-
rality of flour storage means 20-A through 20-B ‘which
are filled from a railroad czr 95 via Iine 97 and one of

2,918,330

per including an inlet "-'CG;'m_‘._ﬂ_unicating with. a portion E}f
said ¢onduit' means downstream ‘of said inlet of said

~ scale ‘hopper and an outlet communicating with a por-

tion of said condutt means upstream of said inlet.of said
scale "hopper; means for venting “air from said residue

- hopper; a second valve means for said inlet of said scale

10

- hopper, said valve means including a normally open po-

sition "during ‘operation of “said pneumatic ' conveying

| meamwhereby S@Eljd' How iﬁfﬁ_particle'g'.-and_air_' ISdEIIVEI'ed 3

to'said scale hopper and a closed position whetein said
flow 1s delivered to said residue hopper to deposit the

- conduit line charge therein; control means for said sec-
- ond valve 'means for moving said valve means from said
. norimally open position to said closed position responsive

15

to the weighing of a charge at said scale hopper; a mixet

“under said scale hopper for receiving said charges of

particles from said scale hopper; a second scale hopper

- for receiving and weighing charges of said particles from

20

- of said second scale hopper, said valve means including
25 '

30

A weighed charge of flour is delivered from a scale

“hopper to a .respective one of the mixers 25-A" through
25-D by actuation of a normally closed valve 40,

~"Reference is next made to Fig.. 5 which illustrates still

~another flour handling system constructed according to
~the'present invention. ' The system of Fig. 5 differs from

that of Fig. 1 in that a receiver 120, including an outlet
- valve 122, is located between a scale hopper 22-B and

“tem of Fig. 5, is' to receive and hold a weighed charee

- a'mixer 25. The function of receiver 120 in the 8ys-

of-flour to clear scale hopper 22-B so that it can be

~ used to weigh a subsequent charge of flour before mixer
- 25 has completed its mixing operation.. -

-~ ~It-will be understood that in the: system of Fig. 5, resi-
due hopper 33-B functions in the same manner as residue
hopper -33-B in the system of: Fig. 1; that is, after a
- weighed charge of flour has been ‘delivered from storage
bin' 20 to scaleé hopper 22-B valve 71 is actuated to dis-
connect line 72 and connect line 76 to
the line charge in conduit 70 is delivered to residue
“hopper 33-B.  During the next cycle of .operation, the
previously deposited: line charge is’ released from hopper
33-B via rotary feeder 30-D to line 70 and thence to
scale hopper 22-B. S
It will ‘be understood that the system of Fig. 5 can be
modified to include a plurality of scale hoppers 22-B
and a plurality of mixers 25, in the manner of Fig, 3,
receivers. 120 ar sec

- except that a plurality of receive
between the scale hoppers and the mixers.

. While the form of embodiments of the present inven-
tion as herein disclosed constitute preferred forms, it is

line 70 whereby

are interposed.

35
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closed position wherein "said flow is delivered to said
‘residue hopper to deposit the conduit line charge therein;

said storage means, said second scale hopper including

an ‘outlet and an inlet, said. inlet communicating with
said “conduit means upstream of said inlet of said resi-

~ due hopper; a third valve means for said outlet of. said

second “scale hopper; a fourth valve means for said inlet

a normally open position during operation of said pneu-
matic Conve'yihg_mea_ns- whereby said flow of particles
and air is delivered fo ‘said second scale hopper and a

a second control means for said fourth. valve means for
moving said valve means from said normally open po-
sition to said closed position responsive to the weighing
of a charge at said second ‘scale ‘hopper; a second mixer
under said second scale hopper ‘for receiving said charges
of particles from said second. scale hopper; and ‘means
for venting air from said scale hoppers. ~ =~

2. A pneumatic conveying system for handling finely

divided particles comprising, 'in ‘combination, storage

means for a supply of said particles; conduit means
leading from said storage means; pneumatic particle con-

- veying means for delivering a flow of particles and air

“through said conduit means; a mixer; a scale hopper for

receiving and weighing charges of said particles from

- said storage means, said scale hopper including an inlet

45

communicating with 'said conduit means and. an outlet

- comimunicating with said mixer; a first valve ‘means for

said outlet of said scale hopper; a residue hopper in-

- cluding an inlet communicating with a portion of said

o0

09

conduit means downstream of said inlet of.'sai-d;. scale
hopper and an outlet communicating with a portion of

said conduit means upstream of said inlet of said scale
hopper; means for venting air from said residue hopper;
a second valve means for said inlet of said scale hopper,
said valve means including a first position during opera-

tion of said pneumatic conveying means whereby  said

- flow of particles «nd air is ‘delivered to said scale hop-
~per and a second position wherein said flow is. delivered
- to said residue hopper to deposit the conduit line charge

60

to be understood that other forms might be adopted, all

which follow. -

~coming within the scope of the claims
- I claim: ” S

65

1. A pneumatic conveying system for handlin?g, finely

divided. particles comprising, in combination, storage

means for a supply of said particles; conduit means lead-
ing from said storage means; an inlet communicating with
said conduit means and a scale hopper for receiving and
weighing charges of said particles from said storage

II1cails,. Saldscale hopper IIlCllldmg | an i Hletcommum-

cating with said conduit means and an outlet; a first valve

means for said outlet of said scale hopper; a residue hop- 74

70

4 A pneu

f>

tharein; control means for said second valve means for
moving ‘said valve means from said first position to said
second position responsive to the welghing of a charge
at said scale hopper; a rotary feeder at the outlet of said
restdue hopper for feeding said particles into said con-
duit means during operation of said pneumatic particle
conveying means; and means for venting air from said

scale hopper. -

3. The apparatus defined in claim 2. wherein said con-
duit means includes a two-position diverter valve having
first and second outlets; a dusting flour container, said
first outlet communicating with said residue hopper and
said-second outlet communicating with said dusting flour
container; and means for venting air from said dusting -
flour container. =~ - . N B
1atic conveying system for handling finely
divided particles comprising; in" combination, “a first




I
storace means for a supply of said particles; a first coni-
duit means leading from said first storage means; a first
pneumatic particle conveying means for delivering a flow
of particles and air through said first conduvit means; a
mixer: a scale hopper for receiving and weighing charges
of said particles from said first storage means, said scale
hopper including an inlet communicating with said con-
duit means and an outlet communicating with said
~ mixer; a first residue hopper including an inlet communi-
cating ‘with a portion of said first conduit means down-
~ stream of said inlet of said scale hopper and an outlet

communiicating with a portion of said first conduit means
upstream of said inlet of said scalé hopper; means for
venting air from said first residue hopper; a first valve
means for said inlet of said scale hopper, said valve means

2.018,330

hoppers; means for venting air from said residue hopper;
a plurality of second valve means for said inlets of said

- scale hoppers, each of said valve means including a first

10

15

including a first position during eperation of said first

pneumatic conveying means whereby said flow of particles
and air is delivered to said scale hopper and a second

position wherein said flow is delivered to said first residue

hopper to deposit the conduit line charge therein; control
means for said first valve means for moving said valve
means from said first position to said second position
responsive to the weighing of a charge at said scale
" hopper; a rotary feeder at the outlet of said first residue
hopper for feeding said residue into said conduit means

during operation of said first pneumatic particle conveying

means; a second storage means for a supply of said
particles; a second conduit means leading from said sec-
ond storage means; a second pneumatic particle conveying
means for delivering a flow of particles and air througk
said second conduit means; a second residue hopper in-
cluding an inlet communicating with a portion of said
‘second conduit means downstream of said inlet of said
scale hooper and an outlet communicating with a portion
of said second conduit means upstream of said inlet of
said scale hopper; means for venting air from said sec-
cnd residue hopper; a second valve means for said inlet
of said scale hopper, said valve means including a first
position during operation of said second pneumatic con-
veying means whereby said flow of particles and air is
delivered to said scale hopper and a second posttion
wherein said flow is delivered to said second residue
hopper to deposit the conduit line charge therein; con-
“trol means for said second valve means for moving said
valve means from said first position to said second posi-
tion responsive to the weighing of a charge at said scale
kopper; particle feeding means at the outlet of said sec-
- ond residue hopper for feeding particles into said second
‘conduit means during operation of said second pneumatic
particle conveying means; a third valve means for the

20
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outlet of said scale hopper; and means for venting air

from said scale hopper. | |

5. The apparatus defined in claim 4 wherein said con-
duit means includes a two-position diverter valve having
 first and second outlets; a dusting flour container, said
first outlet communicating with said residue hopper and
said second outlet communicating with said dusting flour
container; and means for venting air from said dusting
fiour container. - |

6. A pneumatic conveying system for handling finely
divided varticles comprising, in combination, storage
means for a supply of said particles, conduit means lead-
ing from said storage means; pneumatic particle convey-
ing means for delivering a flow of particies and alr
through said conduit means; a plurality of mixers; &
plurality of scale hoppers for receiving and weighing

charges of said particles from said storage means, each

of said scale hoppers including an inlet communicating
with said conduit means and an outlet communicating
with one of said mixers: a plurality of first valve means
for said outlets of said scale hopper; a residue hopper
including an inlet communicating with a portion of said
conduit means downstream of said inlet of said scale
hopper and an outlet communicating with a portion of
said conduit means upstream of said inlet of said scale
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position during operation of said pneumatic conveying
means whereby said flow of particles and air is delivered
to a scale hopper and a second position wherein said
flow is delivered to said residue hopper to deposit the
conduit line charge therein; control means for said plu-
rality of second valve means for moving said valve means
from said first positions to said second positions respon-
sive to the weighing of a charge at a scale hopper; par-
ticle feeding means at the outlet of said residue hopper
for feeding said particles into said conduit means during
operation of said pnevmatic particle conveying means;
and means for venting air from said scale hoppers.

7. The apparatus defined in claim 6 wherein said con-
duit means includes a two-position diverter valve down-
stream of said residue hopper including first and second
outlets; a dusting flour container, said first outlet com-
mumicating with said plurality of scale hoppers and
said second outlet communicating with said dusting flour
container; and means for venting air from said dusting
flour container. - - -

8.. A pneumatic conveying system for handling finely
dvided particles comprising, in combination, a first storage
means for a supply of said particles, a first conduit means
leading from said first storage means; a first pneumatic
particle conveying means for delivering a flow of particles
and air through said first conduit means; a plurality of
mixers; a plurality of scale hoppers for receiving and

weighing charges of said particles from said first storage
means, each of said scale hoppers including an inlet com-

municating with said first conduit means and an outlet

communicating with one of said mixers; a first residue
hopper including an inlet communicating with a portion

of said first conduit means leading from said scale hop--

pers and an outlet communicating with a nortion of said

first conduit means leading to said scale hoppers; means
for venting air from said first residue hopper; a plurality

of first valve means for said inlets of said scale hoppers,

each of said vaive means including a first position during

operation of said first pneumatic conveying means where-
by said flow of particles and air is delivered to a scale

hopper and a second position wherein said flow is de-

livered to said first residue hopper to deposit the conduit
line charge therein; control means for said plurality of
Arst valve means for moving said valve means from
said first positions to said second positions responsive
to the weighing of a charge at a scale hopper; a second
storage means for a supply of said particles, a second
conduit means leading from said second storage means; a
second pneumatic particle conveying means for delivering
a flow of particles and air through said second conduit
means to said scale hoppers; a second residue hopper
including an inlet communicating with a portion of said
second conduit means leading from said scale hoppers and
an outlet communicating with a portion of said second
conduit means leading to said scale hoppers; means for
venting air from said second residue hopper; a plurality
of second valve means for said inlets of said scale
hoppers, each of said second valve means including a
first position during operation of said second pneumatic

conveying means whereby said flow of particles and air

is delivered to a scale hopper and a second position
wherein said flow is delivered to said second residue
hopper to deposit the conduit line charge therein; control
means for said plurality of second valve means for

‘moving said valve means from said first positions to said

second positions responsive to the weighing of a charge
at a scale hopper; a plurality of third valve means for
the outlets of said scale hoppers; and means for vent-
ing air from said scale hoppers. | |

9. The apparatus defined in claim 8 wherein one of
said first and second conduit means includes a two-




position diverter valve downstream of said residue hopper
including first and second

. outlets; a dusting flour con-
- taner, said first outlet communicating with said plurality

| -__:2!9_.18:-3:30

- divided particles comprising, in combination, a storage

of scale hoppers and said second outlet communicating

with said dusting flour container; and

- alr from said dusting flour container.

10. A pneumatic conveying system for "h'audling finely

- divided particles from a container to a remote destination,
including a container from which finely divided particles
may be drawn; a weighing scale hopper at a remote
~destination to which finely divided particles may be de-

~ livered, said scale hopper having a movable element which

- moves from its normal position when the hopper has
received a predetermined weight of finely divided par-
ticles; a residue hopper including an inlet and an outlet;

a main conveying conduit extended from its inlet end at

means for venting

‘11, A pneumatic conveying system for handling finely
means for a supply of said particles; conduit means lead-

Ing from said storage means; a mixer: a receiver includ-
ing an inlet and an outlet communicating with said mixer;

- pneumatic particle conveying means for delivering a flow
- of particles and air through said conduit means: a scale

hopper for receiving and weighing charges of said par-

- ticles from said storage means, said scale hopper including
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- the container past the scale hopper in close proximity '
- thereto and communicating at its discharge end with said -
inlet of said residue hopper; said residue hopper including

- an inlet and an outlet; means including a diverter valve
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- in the main conduit operative in its diverting position to -

the scale hopper and in its straight-through position to

‘block communication between the main conduit and the

‘scale hopper and permit flow through the main conduit

- divert finely divided particles from the main conduit into

an inlet communicating with said conduit means and an

outlet communicating with said inlet of said receiver: a

~ first valve means for said outlet of said scale hopper; a
_residue hopper including an inlet communicating with a
-portion of said conduit means downstream of said inlet of -
said scale hopper and an outlet communicating with a
portion of said conduit means upstream of said inlet of

said scale hopper; means for venting air from said residue

hopper; a second valve means for said inlet of said scale
~hopper, said valve means including a first position during

operation of said pneumatic conveying means whereby

said flow of particles and air is delivered to said scale

hopper and a second position wherein said flow is de-

- livered to said residue hopper to deposit the conduit line
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- to said residue hopper; means for blowing air through the

main conduit; means for feeding finely divided particles

from the container into the main conduit at its inlet end

- charge therein; control means for said second valve means

for moving said valve means from said first position to -
saild second position responsive to the weighing of a

 charge at said scale hopper; a rotary feeder at the outlet

for delivery by the air flowing throughout into the scale

operable in response to movement of said element from

1ts normal position while finely divided particles are being
conveyed through said main conduit to shift said valve @ -

- to its straight-through positicn in order__tq terminate de-
livery of finely divided particles to said scale hopper;

~ hopper when said valve is in diverting position; means 30
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~ means actuated in response to movement of said diverter

valve to its straight-through position for stopping the feed
- of finely divided particles to the main conduit in order

- to permit the air blowing means to clear the main conduit
- by returning the finely divided particles therein to said
- residue hopper after the diverter valve is returned to its

straight-through position; and means for venting air from

- said scale hopper.
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~ of said residue hopper for feeding said residue into said

conduit means during operation of said pneumatic particle

conveying means; a third valve means for the outlet of -

said receiver; and means for venting air from said scale

hopper. R . L
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