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UNITED STATES PATENT

OFFICE.

WALTER BOCK, OF PRINZENTHAL, NEAR BROMBERG, GERMANY.

. DIFFUSION APPARATUS.

No.923,760. Specification of Letters Patent.  Patented June 1, 1909.
' - I_.A_ppllicatilt}n":ﬁlgd_,:Deﬁemb_Er 17, 1907. Serial No. 406,939,

To all whom it may concern: -
Be it known that I, Warrer Bocr, me-
chanical engineer, a Sub]ect of the hmﬂ of

Prussia, and citizen of German melre} re-

5 siding .dt Prinzenthal, near Bromberg, in

the hmo dom of Prussia a,nd (German KEm-

pire, ]m*e mveuted certain new and useful

Improvements in Diffusion Apparatus, of
~which the following is a specification.

10  The present invention relates to diffusers.

other through which the diffusion liquid,

_ usually W‘Itel" flows in succession. These
15 diffusion app.:u'atus admit of the substance
~ which is to be extracted from the diffusion
material being completely obtained. Never-
theless there remains in the exhausted ma-
terial a large quantity of liquid which must

20 be drawn off from the 1"eceptacles when the
material is removed, and owing to the cir-
cumstance that this llquld contams parts of

the material it easﬂy becomes corrupted and

s difficult to remove. For this reason other
25 diffusion apparatus hmre been constructed in

which the diffusion material contmuously;

moves forward, it being pressed by a con-
veyer or other dev:tce i a compressed state

ﬂu*ough the flppamtncs These apparatus,

30 however, are deficient in that the diffusion
_11'1ater1al cannot be completely exhausted, be-

cause 1t 1s not suﬂimently h\Wlated in the

compressed state.

Now my invention consists in providing

35 for the diffy 1S101 material a receptacle where

the material in loose layers, and not com-
pressed, can be rinsed with water, and in pro-

viding 01’1 the bottom of this receptacle or at

an otherwise suitable place a conveyer or the

| 2 worm-wheel 19 rigidly attached to the
‘spindle which is driven by a worm 13. The

worm 13 is driven from any suitable motor
by means of the pulley 14.

40 like, by means of which the lixiviated mate-
_11%1 is pressed out of the receptacle under

pressure without the w ater leaving the Te-

~ceptacle at this place.
My mvention further consists in the com-
45 bination of the parts further described here-
after to one operative diffusion apparatus.

ALC()I"dlIlG to the nature of the material in

each case, I employ one or more such re-

ceptacles.  When there are a plurality of the

50 latter, they ave preiembly pl*‘wed gupemm-
posed

In order that the 111‘;'811111011 may be clearlv

undel stood 1"efel euc(,, 15 made to. the ACCOM-

panying drawing in which various embodi-

55 ments are represented by way 01‘ example.

111(1 ing Wthh —

DO 101118 11sa Vel‘tIC‘ll section through one
101111 of the diffusion .:,11:)13‘-:11fttugj and E I‘w 2
is a ' modified form of the same. Fig. 3 1s an

‘enlarged vertical section of an upper portlon

of Lhe form shown in Fig. 2. Ifig. 4 1s a sec-
tion on line 4—4 of Fig. 3 I‘w 5 1S an en-
larged vethl section of the lowel end of

Kig. 2.
Tn I‘w 1 three cylindrical 1'eceptacles

| are plamd one over another and built upon
Ordinary diffusion apparatus consist of a -
number of receptacles placed one beside an-

suitable supports 2. IKach receptacle 1 has
at its upper end a perforated part 3 and at
a sultable distance below the latter part a

perforated part 4. Further, at their lower
ends of the 1eceptacles have a conical perfo-

rated part 5. All three receptacles are con-
nected with one another directly and with-
out an intermediate bottom. A hollow and
for the most part cylindrical spindle 6 1s

{ Journaled in the central line of the three
‘receptacles. For this purpose 1n the upper-
~most receptacle there is a bearing 7 attached

by means of several arms 8§ passing trans-
versely through the receptacle and fastened

to the side, whm:'(,a*a the spindle rests at the

bottom end in a step bearing 9 on the ground.

The spindle carries a worm or helix 10 in
each receptacle between the perforated part

4 and the conical perforated part 5 of the
Iuceptacle Below the lowermost worm the
spindle is enlarged conlcally and 1mmedi-

ately under thIS place it has an enlarged
cylindrical part 11. An annular chamber
constricted below 1s formed by the part of
the spindle enlarged conically together with
the cylindrical 1eceptacle and bV the cylin-
drically énlarged part 11 with ‘the conical

perforated part 5 of the lowest receptacle 1.
Above the bearing 9 of the spindle there 1s

On the spindle 6 below the enlarged par
11 there is arranged a sleeve 15; the latter
cair be pushed up and down the spmdle and
carries at its top end a drum 16 which is
pushed into the enlarged part 11 of the
spindle. The sleeve 15 has at its lower end

& SCrew- thread 17 (see Figs. 2 and 5) which

engages with the female Thread of the hub

18 of a bevel- Wheel 19. The hub 18 has at
its bottom end a flange 20. A be%rmfr 21

surrounding the %mndle 6 has at 1ts uppel
end a ﬁanﬂ'e 92 on which the flange 20 of

the hub 18 lies. A lmg 23 which consists
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of two parts and which engages over the
flange 20 is screwed to the flange 22, so that
tne hub 18 of the bevel-wheel 19 is held
revoluble on the bearing 21. The thread 17
13 slotted at 17/, see Fig. 5, parallel to the
axis of the sleeve 15, and a wedge 21’ at-
tached to the bearing 21 engages in the slot
so that the socket 15 cannot rotate with the
spincle 6.

On the bearing 21 (see Fig. 5) there is a
plumber-block 24 attached in which a shaft
25 resting 1 a suitable second bearing is
journaled. The shaft 25 carries a bevel-
wheel 26 1m engagement with the bevel-
wheel 19 At the other end of the shaft
there 1s attached a hand-wheel 27. The
bearing 21 rests on supports 28 and carries
1n addition a revoluble collecting dish 29 for
the diffusion material.

1Lhe uppermost of the cylindrical recep-
tacles 1 has a cover 30, in the inlet of which
a cylindrical hopper 31 is inserted. Above
the hopper there is arranged a conveying
cdevice for the material which is to be lixivi-
ated consisting of a feeding-screw or con-
veyer 32. "Lhe latter 1s driven by the pulley
33. The material is thrown into the channel
34 ot the conveyer through the hopper 85,
and when conveyed to the hopper 31 falls

mnto the same and into the uppermost recep-
tacle 1. The excess passes the hopper 31

and tfalls through the chute 36 into an op-
tional receptacle not shown in the drawing
from which it is brought into the hopper
30 again from time to time.

A reservolr of water is arranged above the
top receptacle 1 so that the level of the water
in the reservoir 87 is higher than the cover
30 of the top receptacle, but lower than the
conveyer 382, so that even if the flow of the
liquid is cut off, the liquid in the diffusion
apparatus can never overflow. A pipe 38
leads downward from the reservoir 37.

The cylindrical receptacles 1 are surround-
ed at all their perforated parts 3, 4 and 5
with jackets 39, 40 and 41. The lowest re-
ceptacle 1 has another cylindrical perforated
part above the conical perforated part 42
which is surrounded by a special jacket 438
at a little distance from the worm 10.

The fall-pipe 38 is connected by means of
a branch pipe 44 with the jacket 89 of the
perforated part 3 of the lowest receptacle 1,
and by means of the branch pipe 45 with the
jacket 40 of the perforated part 4 of the low-
est receptacle 1. Stop-valves 46 and 47 are
inserted in the branch pipe 44, and stop-
valves 48 and 49 in the branch pipe 45. Fur-
ther, the branch pipes 44 and 45 are connect-
ed one with the other through a number of
narrow tubes 50. The latter are surrounded
by a jacket 51 into which steam can be intro-
duced for heating the tubes. The jackets 89
and 40 on the lowest receptacle 1 are also
connected together by means of a pipe 52 in

923,760

which the valves 53 and 54 are inserted at
suttable places.

The jacket 89 of the central receptacle 1
1s connected with the pipe 52 by means of the

pipe 55; in the latter there is inserted a ;

heater 56 consisting of narrow tubes with a
jacket, like the tubes 50 and the jacket 51.
The jacket 40 of the middle receptacle 1 is
connected with the jacket 41 by a pipe 57,

and the jacket 41 of this receptacle is con- 7

nected with the jacket 39 of the top recep-
tacle 1 through a pipe 58, a heater 59
being mserted in the latter. The jacket 40
of the top receptacle 1 is likewise connected
with the jacket 41 of this receptacle by a
pipe 60, and a pipe 61 conducts away the
Liquid from the diffusion apparatus from the
jacket 41 of the top receptacle for it to be
further worked up. The jacket 43 of the
bottom receptacle has an outlet pipe 62
which can be closed by a valve 63 and joins
with the outlet pipe 64 of the jacket 41 of
the lowest receptacle. The pipe 64 leads to
a reservolr 65, the contents of which can be
conveyed by a pump 66 or the like and the
pipe 67 to the water reservoir 37 again. A
pipe 68 supplies so much water to the reser-
voir 37 that the latter remains constantly
filled without overflowing.

When the diffusion apparatus is in opera-
tron the valves 46, 49 and 53 ave thought of
as closed and all the othér valves opened.
The receptacles 1 are quite filled with dif-
tusion material, for example slices of Deet-
root. Steam 1s supplied through the jackets
of the heaters 51, 56 and 59, and the spindle
6 1s driven by the pulley 14. Then water
wil run from the reservoir 37 through the
ppe 88, valve 48, tubes 50 where it is
warmed, through the valve 47, jacket 39 and
the perforations of the part 3 1 the lowest
receptacle 1, through the chips contained in
the lalter to the perforated part 4, and
through the jacket 40 of the latter and the
valve 54 1nto the pipe 52.

the liguid from the pipe 52 will enter
mnto the pipe 33, will be warmed again in
the heater 56, enter through the perforated
part 3 into the widdle receptacle and for
the most part leave the Jatter again through
the perforated part £. Tt then {lows through
the pipe 57 to the jacket 41 of the middle
receptacle 1, from which, conibined with the
hguid which is squeezed out in the conieal
constricted part 5 of the middle receptacle
L, 1t enters through the pipe 58 with the
heater 59 into the jacket 39 of the top
receptacle 1. Adfter flowing throngh the top
receptacle it then passes out ageain from the
Jacket 40 into the jacket 41 and is led away
through the pipe 61.

The chips of beet-root thrown into the
hopper 35 are conveyed into the hopper 31
and settle i loose layers in the receptacle 1
above the top thread 10 of the worm on the
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lowest conical narrowed part

‘which it 1s removed by - sultable 1eans.
48 and 54 are closed and the-

998,760

penetrating through the perforated part 3,
and- the substance, Tor-example sugar, which
15 to be obtained :from: them 15 for the. most
part edulcorated. _ |

On account of the SPmdle 6 W1th its worm
10 rotating, the (,hlps are. pressed into the
conical narrowed part
tacle 1-and so firmly cmnpresaed there that
they do unot allow the liquid to pass through
After passing out of the conical part
5> of the top receptacle, the'beet-root chips,

or other -diffusion material, expand in conse-

quence '0f ‘their - elasticity “and settle ag am
loosely 1 layers in-the lower. 1*eceptacle

above its worny 10. “The diffusion material |
then " arrives 1n the same manner 1n - the-

lowest rt,ceptacle 1. The last residue of the

substance which is'to be obtamed 1s removed
flom it by’ the fresh water fl owing through
The lixiviated material is ‘then pressed-

hy the lowest part -of the worm 10 into the
5 ~which 1s

In

more constricted than the upper part.

5 this part all the liquid which is not already

conducted ‘away through the pipe 52 1s

squeezed -out of the material and drawn off _

through the pipes 62 and 64 into the recep-
tacle 65. 'As this liquid contains only very

little of the substance which is to be lixivi-

ated, it can-be -returned into the receptacle
37. The diffusion: material falls almost dry

from ‘the miouth of the Iowest:-conical part 5

1mto the revoluble: collectnm dish 29 from

the valves 47,
valves 46, 19 and 53 opened in their stead,

W.«,Lter flows from the receptacle 37 1n: the_

direction” frem below upward through- the
loweést receptacle 1, 'which, under certain
circumstances, 'is '*more favorable for  the
complete diffusion ~of 'the  material than
when -the water flows h'om ‘lbOTe down-
ward.

In order to reg ulate the Velomty at which

the diffusion - material passes “through the

diffusion apparatus, “the mouth of the’ Towest

~conical part 5 can-be made narrower -and

=50

55

60

- 60

wider.
16 up or down.
16 and the per fom,ted part 5-becomes nar-

rower, the lower the drum s placed. In

Fig. 1 the 'drum 16-is almost'in its-lowest
pusltmn whereas 1n' Fig. 2 it 1s shown al-
most 1n 1ts ‘highest- pos&twn The drum 16

1€ moved by rm&tmo the: hand-wheel  27.

When the latter is tu]:'ned the bevel-wheel |

96 and the- bevel wheel 19 with its hub 18
are rotated.  In’ th1s manner the sleeve 15

with th(., drum 16-1s :moved up or down: by

mefmq of the thread 17. -

TIn the form according to R Fig. 1 the epen-
ings of the conical: parts 5 in the central and

upper receptacle 1 are not adj ustable. "When

the diffusion: materml is always umform or

5:0f the top recep-

“ability.

agree with those of F1g. 1 with the exception
| ot those hereafter descrlbed

; ders 69

are
W 11(:11}7 movable rings T1.

I

This-is'effected by placing the drum
The gap between the drum

a8

‘not be necessary ; for by a,d]ustmo the mouth
of the lowest conical part 5, the diffusion
material will pass slower thl ouﬂh the open-

ing-and will therefore be.penned up 1n the

lowest receptacle 1. In this manner it will
exercise a back pressure on the material
pressed together in the conical part 5 of the

“central re(,ept‘mle so that this also moves

forward more slowly. The material in the
central receptacle wﬂl then also be penned

“up and likewise act on the movement of the

material in the uppermost receptacle. 1f

non - uniform diffusion material 1s being
worked with however, or 1f 1t 1s intended to
regulate the. diffusion process by the mate-

vial being compelled to remain longer in the

one or other-ot the receptacles 1, the open-
ings oi the upper conical parts 5 can also be
'au"anoud adjustable. - I1g. 2

shows “this. “The constructional form which
1s represented in this figure differs from that
represented in Fig.
Consequently all the other parts

The spindle 6 (Fig. 2) has enlarg ed shoul-

parts 5 of the t0p and central receptacles 1.

The conical parts 5:-have downward (,Vlm—
drical non.pelfomted extensions 70. These
surrounded by upwardly and down-

2-of the drawing -

1 only in -this .adjust-

(see I'1gs..3 and 4) below the conical

The latter are

They are sc}aked by the hqmd f app1 01-,.1111ately umform ad}ustablhty will

70

79

30

80

connected below the edne of the exten%mn 70

with: a ring 72 which, 110W6V61 1s likewise
movable downward and upward within the
cylindrical extensions 70. In an additional

‘plece of the jacket 39 there 1s a lever 75

mounted: 1*ev01ub1y around an axle 74, which
lever 1s forked on the one side and carries
the ring 71 with 1ts forked end 76. The

other. end of the lever 75 1s mounted in a
slot of a spindle 77 which can be moved up

and-down by means of a screw-thread and a
hand-wheel 78.
rings 71 can be raised or 1owe}:'ed in common.

When raising the rings 71, the gap between

the shoulder 69 of the Spmdle and the lower

edge of the ring 71 1s enlarged, and the same |
115

1S muwwcd when the rmog 71 are. lowered.

In this manner the openings of the conical

parts O at the central and upper receptacle
1 can also be-adjusted. The liguid can be

conducted as :desived: through each 1indi-
vidual veceptacle from above downward or -

from below upward, and for this purpose the
upper receptacles.can also-be provided with
Like pipe connections as are arranged on the

lowest receptacle.”

What I claim as my invention. and de‘alre
to secure by Letters Patent 1s:—

1. In a diffusion apparatus, the combina-
tlon of a cylindrical receptacle having an
inlet -above, means for feeding the charge

| downwlrdly_..through..the .I'ecepta.cle, a per-

By moving the lever 75, the

100

105

110

125

130
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<

forated part near its upper edee and a sec-
ond perforated part at a suitable distance
below the former perforated part, a spindle
journaled in the central line of the recepta-
cle, means for rotating the spindle, a worm
on the spindle directly below the second per-
forated part, a conical perforated part on
sald receptacle directly below said worm,
jackets around the perforated parts, a pipe
trom the jacket of the second perforated
part communicating with the jacket of the
conlcal perforated part and pipe connections
on the jackets of the first perforated part
and of the conical perforated part.

2. In a diffusion apparatus, the combina-
tion of a cylindrical receptacle having an
mlet above, a perforated part near its upper

edge and a second perforated part at a suit--

able distance below the first perforated part,
a spindle mounted in the central line of the
receptacle, means for rotating the spindle, a
worm on the spindle below the second per-
torated part, a conical perforated part on
saxd receptacle below said worm, said spindle
having an enlargement extending down-
ward below the conical perforated part,
saxd conlcal perforated part having a cylin-
drical downwardly extending non - perfo-
rated extension, a ring within said cylin-
drical non-perforated extension, means for
holding the ring and for moving it up and
cdown, jackets around the perforated parts, a
pipe from the jacket of the second perfo-
rated part communicating with the jacket of
the conical perforated part and pipe connec-
tions on the jackets of the first perforated
part and of the conical perforated part.

3. In a diffusion apparatus, the combina-
tion of a cylindrical receptacle having an
mlet above, a perforated part near its uppex
edge and a second perforated part at a suit-
able distance below the first perforated part,
a spindle journaled in the central line of
the receptacle, means for rotating the spindle,
a worm on the spindle below the second per-
torated part, a third cylindrical perforated
part on sald receptacle at a small distance
below the worm, a conical perforated part
below said third cylindrical peiforated part,
sald spindle having a conical enlargement
within the third cylindiical perforated part

of the receptacle, said spindle having a cy-

lindrical enlargement within the conical
perforated part of the receptacle, a drum
within the cylindrical enlargement of the
spindle, means for holding and pushing up
and down the drum, jackets around the per-
rorated parts and pipe connections to the
perforated parts. _

4. In a diffusion apparatus, the combina-
tion of a plurality of vertically superim-
posed perforated upper cylindrical and
lower conical receptacles each of which has
means to feed cdownwardly and contain a

o portion of the diffusion material in loose

923,760

condition, means between the evlindrical and
conical receptacles for removing under pres-
sure 1n the conical receptacles the diffusion
material from each cylindrical receptacle, a
water-reservoir having its upper edge higher
than the upper edge of each pair of superim-
posed receptacles, pipes from said reservolr
communicatimg with that part of the eylin-
arical receptacle in which the diflusion ma-
terial 1s 1 loose condition, and pipes from
each receptacle to the next.

5. In a diffusion apparatus, the combina-
tion of a plurality of superimposed cylin-
drical receptacles the uppermost of which
has an inlet, each receptacle having a per-
torated part near its top edge and a second
perrorated part at a suitable distance below
the former perforated parvt, o spindle mount-
e m the central line of the receptacles,
means for rotating the spindle, a worm
on the spmdle under the second perfo-
rated part of each receptacle, each upper
receptacle having a conical perforated part
under 1ts worm, the lowest receptacle having
a third cylindrical perforated part at a little
cistance below 1ts worm, a conical perf

0-
rated part under said third cylindrical per-
forated part, said spindle having a conical
enlargement extending downward within
sald third cylindrical perforated part and
having a cylindrical enlargement within the
conical perforated part of the receptacle, a
drum within the cylindrical enlargement of
the spindle, means for holding the drum and
pushing 1t up and down, jackets around all
the perforated parts of the receptacles, pipes
trom the jackets of the second perforated
parts of the upper receptacles to the conical
perforated parts of the upper receptacles, a
water-reservoir having its upper edge higher
than the upper rim of the uppermost recep-
tacle, pipes Irom the reservoir to the part of
the lowest receptacle above its worm, pipes
connecting the part of each receptacle above
its worm with the next higher receptacle, a
discharge pipe from the top receptacle,
heaters 1n the pipes to each receptacle, a
collecting receptacle, discharge pipes leaving
the latter and connected with the jackets of
the third cylimdiical part and with the
contcal perforated part of the lowest recep-
tacle, and means for raising liquid from the
collecting receptacle and conveying the same
mnto the water-reservoir.

6. In a diffusion apparatus, the comhina-
tion of a plurality of superimposed eylin-
cdrical receptacles, the uppermost of which
has an mlet opening, each receptacle having
a perforated part near its top rim and a sec-
ond perforated part at a suitable distance
below the former perforated part, a spindle
journaled in the central line of the recep-
tacles, means for votating the spindle, a
worm on the spindle under the second per-

| forated part of each receptacle, each recep-
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taele having a conical perforated pai't under

1ts appertaining worm, sald spindle having
downwardly extendmg shoulders below the

conical perforated part of each of the upper

receptacles, the conical perforated part of

each upper receptacle having a cylindrical

non-perforated downwardly extending ex-

tension, a ring within each of the la,tter ex-

' tenemne means for holding and moving up

10

and down the rings, said Towest receptacle

having a third eyhndrlcal perforated part at

a little distance below its worm, a conical
perforated part under the latter eyhndmcal
perforated part, said spindle having a con-
1cal enlarg ement extending downward within

~ said third cylindrical perfora,ted part, and

20

having a cylindrical enlargement within the

conical perforated part of the receptacle, a
drum within the cylindrical enlargement of

the spindle, means for holding the drum
and pushing it up and down, jackets around
all the perforated parts of the receptacles,

p1pes from the jackets of the second pertfo-

rated palts of the upper receptacles to the
conical perforated parts of the upper recep-
tacles, a water-reservoir having its top rim
_hloher than the top rim of the top recep-
-tacle pipes from the reservoir to the

of the lowest receptacle above its worm,
pipes connecting the part of each receptaele

above 1ts worm with the next higher recep-

tacle, a discharge pipe from the top recep-

3

o
-

part
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taelej heaters 1n the pipes to each receptacle, E

a collecting receptacle, discharge pipes lead-
‘ing to the latter and connected to the jackets
“of the third cylindrical part and with the

conical perforated part of the lowest recep-

Ca
|

tacle, and means for raising liquid from the

collecting receptacle and conductmo the

sawie 1nto the water-reservorir.

In testimony whereot I have hereunto set
my hand in presence of two witnesses.
WALTDR BOCK.
Wfltnesses: o
FeLix MENLANE,
Hexry Hasper.
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