1f‘&|xing appar,atus, The present invention relates to a m xing apparat us

suth as a concrete mxer. The invention. especially relates to tunmbler . .
m xers with a substantially horizontal 5 m xing drum and di sChayGé i aes i
When_m xi ng concrete, three principal ingredients are to be xed enent ,
aggiegate and water. In order to carry out this m xing operatio
use s been nmade of tunbler m xing machinery. A m xer of the 10
consi dered here has a horizontal mxing drumin which are two ser
wings, viz. mixing wngs and di schargi ng #ings. The drumis charged at one
end, and the naterial then neets the m xing wi ngs, which nove the nateri al

upwards and then lets it fall, whereby the 15 I ngredients of. the mass are
m xed together. Dyring thls operatlon the wings are adjusted in such a way
that the materi al 3B®St he i nput end of the drum Wen the drum

is to be enptied, its dlrectlon of rotation i.s reversed, .The m xing, wi ngs
then foed the nat SHeaP %W"zomv?%ﬂr?f‘héeq% R P QLR
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5 mixing drum and diséharge vanes.

When mixing concrete, three principal ingredients
are to be mixed: éement, aggregate and water. In order
to carry out this mixing operation, extensive use has
been made of tumbler ﬁixing machinery. A mixer of the

10 type considered here-has a hqrizontal mixing drum in
which are two series of wings, viz. mixing-wings énd
discharging wings. The drum is charged at one end, and
the material then meets the mixing wings, which move the
matérial upwérds and then lets it fall, whereby the

15 ingredients of the mass are mixedltogether. During thié
operation the wings aré adjusted in such a way that the
material is kept back at the input end of the drum. When
the drum is to be emptied, its direction of rotation is

v reversed. The mixing wings fhen feed the material_away

20 .from the input end towards the other end of the drum,
-when the material is discharged by means of the
helicoidal setting of the discharge wings. Thus the
horizontal position of the drum is maintained during_the
charging, mixing and emptying éperations.

25 This type of mixer is found to produce an aéceptable



2. result, as long as the m xing operation only conprises the three
PRl nci pal ingredients. However, in the nodern concrete technol ogy ,
-ﬁ?nitional i ngredi ents are used, their proportions:relative to the total
I X -being very 5 small. Carefully carried out. experinments have proved
at the type of m xer nentioned cannot produce a uniformdistribution %Lé
said ingredients in the bulk of the m xture- By way of exanple can be &
menti oned i ngredients which are utilized in order to render the concrete 10
punpabl e. One such ingredient producigg air bubbles has the trade nane of
Si ka AER and must be adm xed in a quanfity of the order of 0,5 kg
per[err]ofconcrete nmass, which illustrates the difficulties in obtaining a
uniformdistribution. If an ingredient of this kind is not 15 adm xed
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time, nakes pos e such 2 orough m xture of the maleriafs so that
also 5 ' small. cCarefully carried out experiments have proved

that the type of mixer mentioned cannot produce a uniform
distribution of said iﬁgredients in the bulk of the
mixture. By way of example can be mentioned ingredients
- which are utilized in order to render the concrete
10 - pumpable. One-such.ingredient pfoducing air bubbles has
.the trade name of Sika AER and must be admixed in a

3 of concrete mass,

- guantity of thé order of 0,5 kg per m
- . which illustrates the difficulties in obtaining a uniform
distribution. If an ingredient of this kind is not
15 édmixed with a great unifbrmity in the mass, certain
portions will have such poor pumping properties that
there is a risk of blockage of the pumps used for the
- transportation of the mass. An improved mixture can be
. obtained by prolonging the time of the mixing operation,
20 which, however, is not rational and in addition results
in increased deposits of hardened concrete in the mixer.
- It is an object of the present invention to provide
a mixing apparatus of the tumbler type, which, while
maintaining a short processing time, makes possible such

25 a'thbrough mixture of the materials so that also



B.EThgredients in very small relative quantities will be substantially
unitormy distributed in the mixture. It is another object of the invep

to provide a m xing appar at us in which the mass to be m xed has a very (2
uni formdistributicon in the Iongltudlnal direction of the m xing drum =
mheﬁeb a skewi ng of the operational |oad on the drumis avoided. The

I nvefiti on has been made with the i'ntention to solve these problens in
connection with the m xing of 10 concrete, but it is also applicable to
m xing apparatus in other fields, where a thogough m xture of several
ingredients in widely varying proportions is réquired. According to the

I nvention, there is provided m xi ng apparatus conprising a rotatable drum
with a 15 substantially horizontal axis of rotation, with one end for the

i nput of the mat %gabat&ntt% nﬂﬁ(%rf”gmﬂ?f ﬁeiaft%et Q%aqfﬁcm.r@ Pi1the

m xed material, with a shell which supports a plurality of flrst m xi ng

wings in a scre%uhgtahrtaragqryenimmﬁ taﬂsttaauttaa el AHeDMditd#e, 20
driumin a first, mxing direction they iend to convey the material axially

towards the i nput end 1&¢nd sddnidtthdheobPééti 6f ithet HAVRRRIYH o Prshbddea
direction they feed the material axially towards the discharge end, a

plrurality of addmix9hgl apipsragud NDE wikich eBehmags2%o ba! fichall Has 3a very

respectlve one of the first m xi ng w ngs

) 5  uniform distribution in the longitudinal direction of the
mixing drum, whereby a skewing of the operational load on
the drum is avoided. |

The invention has been made with the intention to

solve these problems in connection with the mixing of

10 . concrete, but it is also applicable to mixing apparatus
in other fields, where a thorough mixture of several
ingredients in widely varying proportions is required.

According to the invention, there is provided mixing

apparatus comprising a rotatable drum with a

15 substantially horizontal axis of rotation, with one end
for the input of thelmaterial to be mixed, and one end
for the discharge of the mixed material, and with a shell
which supports a plurality of first mixing wings in a
screvlike arrangément, so that-during the rotation of the

20 drum in a first, mixing direction they tend to convey the
material axially towards the input end and during the
rotation in the opposite, discharge direction they feed
the material axially towards the discharge end, a
plurality of additional mixing wings being each so

25 attached to a respective one of the first mixing wings
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4. that it is belowits associated first wing when, by the rotation of the .

drumin the mxing direction, said first wing is in an angular position
.such that the material carried along by said wing slides off the wing to

fnpinge 5 on said additional wing, the plurality of additional w ngs bei ng"

ecti on,

W\poosed in a screwlike arrangenent so inclined that they tend to convey
d) material towards the discharge end during rotation in the m xing 2

-

—cr

whereby the material gets a double directed 10 axi al nmovenent,

-wWth one novenent in a direction towards the input end by the action of the
first wings and another .in a direction toviards t he di scharge end by the
action of the additional w ngs, said additional wings having a first side, .
directed towards the associated 15 first wing such that said materi al
fromthe fir
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- on said additional wing, the plurality of additional

- wings being disposed in a screw-like arrangement'so

inclined that they tend to convey the material towards
the discharge end during rotation in the mixing

direction, whereby the material gets a double directed

. axial movement, with one movement in a direction towards

the input end by the action of the first wings and

. another in a direction towards the discharge end by the

action of the additional wings, said additional wings
hav%ng a first side, directed towards the associated
first wing such that said material from the first wing
impinging on said side is conveyed towards the discharge
end while the wing is inclined, the wing having an
opposite side with surfaces inclined towards lateral
edges and arranged to permit material falling onto said
side to leave the wing sidewise in a movemént that is
transverse to said wing, so that the transportation by
means of the additional wings takes piaée in the axial
~direction substantially only in connection with a
rotation in the mixing direction, and the movement of the

material in the discharge direction during a

[*
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25-frat eri al i n,the discharge dlrectlon durlng a 5. correspondi ng
rofvat i on by action of the. pIurallty of first wings is substantially
unaf fected by the additional wings. For a nore detailed description,
ref-erence i s made.5 to the acconpanylng drawings, in which Figa 1 is a

si dg el evational view of a mixer according to the invention; 2 and 37
are™fespectively, a partial cross- sectional view and a crogg gt i onal
view al ong the line 10 [11-111 in Fig. 2, illustrating a f@ ng

arrangenent of a mxing wing; Fig. 4 is a longitudinal cross-'sectional view
through the mixing drum and Fig. 5 is a perspective view of the drum
partly cut- 15 away. Externally the concrete mxer in the illustrated
exanpl e corresponds substantially to a conventional concrete m xer of the

tunbler type. Skl redPortdingPotation ByXidtdt B4, tH@'ffu@élh’c? pgds is

supported 20 by roll'ers 4 with driving“rings 3. he rollers 4, of which
only two are illfisist aflingis Fis. sibs@patiauny mmt@dldbfrehboaaaalth%dln
afranme 5 with bearings 6. Both the |IIustrated rollers are arranged to be
driven by wings.

¥ _ For a more detailed description, reference .is made

5 - to the accompanying drawings, in which
Fig. 1 is a side elevational view of a mixer
according to the invention;

Figg. 2 and 3 are, respectivelj, a partial cross-
sectional view and a cross-sectional view along the line

10 III-III in Fig. 2, illustrating a fastening arrangement
of a mixing wing;

Fig. 4 is a longitudinal cross-sectional view

_ through the mixing drum; and |
Fig. 5 is a perspective view of the drum partly cut-
15 awvay.

Externally the concrete mixer in the illustrated
example corresponds substantially to a conventional
concrete mixer of the tumbler type. Such a mixer
gomprises a mixing drum 1, which af its ends is supported

20 by rollers 4 with driving rings 3. The rollers 4, of
~which only two are illustated in Fig. 1, are four in
‘number and are journalled in a frame 5 with bearings 6.

Both the illustrated rollers are érranged to be driven by
motors_7 via power transmissions 8.. Rollers 9 are

25 provided at each end for axial control.



notors 7 via power transmssions 8.. Rollers 9 are 25 provi ded at each=SJ
end for axial control. The n1X|ng drum conprises a shell with a
cylindrical portion 10, a first conical portion 11; and.a second coni cal

pER oM 12. In the first conical portion 11 -there is ah input opening 13,
apeNi\n the ot her conical 5 portion 12 there is discharge opening 14 (Qgg
FINQ 4 and 5). In the follow ng the end of 'the mxing druml, wth the<
first conical portion 11 and the input opening 13, is called the input end
11, 13, and the other end, with the sheHsrxntion 12 and the discharge
opening 14, is called 10 t he di scharge €nd 12, 14. A charging device 15
I's provided at the input end 11, 13 and conprises a filling hopper 16 for

aggregate, a filling hopper 17 for cenent, a filling pipe 18 for water,
which is conduct 0, ral cles 20
for such 15 .vegifnmﬁ%ﬁﬁ Wingkipdlh 062l REHE B asﬁ?%%ael

qua’nt Ities. t}e,_ {&E acéefg %q}gspcf&%n intgn&hﬁ QF whi.ch
umZ1, I C e

inits turn: opens I nto’ a fee ng hoppers *

16, 17 are %%%Q%Célﬁd%ﬂ‘ﬁo{neiﬂ' ”91?{ WRQIed % CONEELEY Wbbhibhe 30 I nput-

opening 13, throu he naterl can i ntr |nto the drum 1.

The gener al ydesiom o1 of enBh¥! BReHATHY "B Aot bere dencti Rednd the

follomnng descrlptlon t her
5 portion 12 there is dlscharge opening 14 (see Figs. 4 and

.

5). In the following the end of the mixing drum 1, with
the first conical portion 11 and the input opening 13, is
called the input end 11, 13, and the other end, nith the
_ shell portion 1§ and the discharge opening 14, is called
10 the discharge end 12, 14. A charging device 15 is
provided at the input end 11, 13.apd comprises a filling
hopper 16 for aggregate, a filling hopper 17 for cement,
a filling pipe 18 for water, which ie conducted from a i
water tank 19, and one oc several receptacles.zo for such
15 additives, which must be present in small relative
quantities. The receptacle or receptacles 20 open into
- the pipe 18, which in its turn opens into é feeding drum
21, to which also the feeding hoppers 16, 17 are
. connected. The feeding drum 21 is connected with the
20 input opening 13, through which the material can be ;Il
introduced into the drum 1.
. The general design of the mixihg machine has now
been described, and the following description therefore
substantially refers to the wing system housed in the

25 mixing drum 1, the main features of which are illustrated



§uﬁstantia[ly refers to the wing system housed in the 25 m xi ng drum 1,
the main feéatudres of which are illustrated in Figs. 4 and 5. The w '
system'conprises three series of wings, viz. main outer mXing W ngs
additional inner m xing wi ngs 23, and di scharge wi ngs 24. The m xi ng
22 .are placed on the inside of the 5 cylindrical portion 10 and

di s&¥i buted on two hol der devices |ocated o ‘after the other in axial
direction. The discharge wings 24 are placed ‘on the.inside of the conica
portion 12. The outer mxing wings 22 and the di scharge wings 24 are
obliquely mounted and can be 10 considered to formparts of a screw hread

wth several start the,th di ti ' h ' )

24. A1 of ‘the ¥ k955 4, Ah8 50 o, bl ki Bt ke EpteROBerd AN
edge, ich w res t i nper f, : [

respectively ant 1'51‘95%6{’% Fi g‘%én?rloé{?rﬁ%%ﬁan%{1é£§v€m‘9%%|s§gzvégga?§?\%& shape

such that said %*H%e{] ﬁf‘g?nga§iﬁg§°%,c%@ ig@%ﬁ@e‘mﬁbg efy .t he@pdrum 1.

The free edges e W ngs are~substantially a ed to"the conditions of

manuf act ur @ anth AN WingR 92 HEAWIMLAIGh B | Lhogat. oFnendes] an 20
of the discharge wngs s not a chafacteristic feature of the invention,

but corresppndscdpPiiaichs peedion fite dHd Wiskiibitéa bhetaot dloldet ng
wings in their In features correspond to what has hitherto been common

devices located one after the other in axial direction.

The discharge wings 24 are placed on the inside of the
conical portion 12. The outer mixing wings 22 and the
discharge wings 24 are obliquelf mounted and can be

10 considered to form parts of a screwthread with several
starts, the thread.direction being common for the wings
22 and 24. All of the wings 22 and 24 comprise sheet
metal blades with an innef-edge, which with respect to
inner surfaces of the portioné-lo and 12 respectively and

15 the oblique mounting of the wings have a curved shape
such that said outer edge has a good contact with the
wall of the drum 1. The free edges of the wings are
substantially adapﬁed to the conditions of manufacture
and as shown in the drawings are rectilinear; The design

. 20 of the discharge wings is not a characteristic feature of

the invention, but corresponds to what is used in the
prior art. Also the outer mixing wings in their main
feafures correspond to what has hitherto been common
feafureS-pf the design of tumbler mixers.

25 . The mounting of the wings 22 and 24 is shown in



features of the design of tunbler mxers. 25 The nounting .of the .
wings 22 and 24 is shown in 8. nore. detail in Figs. 2 and 3. Thus the
Wi has a rectangul ar opening 25 extending fromthe edge 26 of t he W ng
fa the shell portion 10. A sleeve 27 with a through hole is wel ded intdo
t hi pening. A screw 28 5 engages with a nut 29, which is located in; '
free portion of the opening 25, |ocated insi‘de the inner end of the sleéﬁ“
27, the screw extendi ng through a corresponding hole in the wall of the
shell 10. Thus, the wings are attched by ans of a number of screws 28
projecting 10 through the wall of the shtll and into the sleeves 27 of
the wi ng and being secured by neans of respective nuts 29. The di scharge
wings 24 are nounted in a corresponding manner. The drumof a mixer of this

type is often Ilnéﬂ if iﬂmgg reg:gﬁan ru u§3 e§f§%§ e E%ggh ﬁﬁgers

the neans of ®% ARer n1X|ng Wi n

corners of tggc%ﬁum'ag?igﬂ%agf 2 DB IFT e 04 DRVRER 35 DGR

V- shaped pro oca I nner XI'ng W ngs c
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‘considerati onylhGgn hole is welded into this opening. A screw 28 ’
5 . engages with a nut 29, which is located in a free portion
of the opening 25, located inside the inner end of the
sleeve 27, the screw extending through a corresponding
hole in the wall of the she11.10. Thus,'the wings are
attched by means of a number'of screws 28 projecting
10  through the Qall of the shell and into the éleeves 27 of
the wing and being secured by means of respectlve nuts
29. The discharge wings 24 are mounted in a
~ corresponding manner. The drum of a mixer of this type
is often lined with a wear resistant rubber, which then
15 covers ﬁhe means of attachment.
The inner mixing wings 23 extend between the corners
of the outer mixing wings 22. The inner mixing wings 23
have a V-shaped profile.
The location of the inner mixing wings can be
20 deséribed_in the following manner: the outer mixing <
wings 22 can be considered to have a rear edge 30 and a
forward edgef31,41f one takes into consideration the
direction of feed through the drum 1, viz. from the input
end 11, 13 towards the discharge end 12, 14. The forward

25 edge 31 is at the same time, because of the obligue



di}éﬁtion of, feed through the drum1; viz. fromthe input end 11, 13
towards the discharge end 12, 14. The forward 25 edge 31 is at the sane
ti me, because of the ablique 9 nmounting of the wings, the front funmng.
or feading edge when the drumperforns its rotation in the m xing di ijon
indEﬁ%Ied by an arrow 32 in Fig. 5. In the exanple shown each hol d¢ fce
has ree outer mxing 5 wings 22, the angul ar di stance between thew
consequently being [err] The inner mxing wings 23 each extend between the
rear edge 30 of one of the outer m xing wings 22 and the forward
front-running edge 31 of that outer nmixing wifg 22 following in the
direction of rotation 10 (arrow 32). This, thus, neans that each inner
m xi ng wi ng 23 extends fromthe rear corner of an outer m xing W ng,
forwardly relative to the directiop of feed hut rearwardly relative to the
direction of rotZOUGRFIND Ahethe ofiingsr nEReof IRBL~ RN QF nteaf hRg28dge
The concave 15 | des,,of fhe inner m xing wngs .23 are directed, towards

t He front-runnin i\ﬁ%d"bfmﬁrt% E%’ﬁ%‘é’im& &g§ fRRAHELY R PGB8 g of

the outer m xi ng Wwi_ngs,. which.itwo, wings it cgnnect dn each hol der vi ce

of “the outer i xHg Sheisl AR 1E8kE4 8%, hh SRR 4 A FLI L oAnectBaths

by neans of a se hol,der_devj.ce r l.nner. m xi.ng W n 23, ..

wher eby the inne%%%%éiﬁ;%ﬁkﬁﬁ %ﬁé@ Pgﬁﬁ%g e vilt hdl ik d" HFEef mixing
5 wings 22, the angular distance between them consequently

being 120°. The inner mixing wings 23 each extend
between the rear edge 30 of one of the outer mixing wings'
22 and the forward front-running edge 31 of that outer
mixing wing 22 following in the direction of rotation

10 (arrow 32). This, thus; means that each inner mixing
wing 23 extends from the'rear corner of an outer mixing
wing, forwardly relative to the direction of feed but
rearwardly relative to the direction of rotation, to the
front corner of next outer mixing wing 22. The concave

15 sides of the inner mixing wings 23 are directed towards
the front-running wing and the convex sides towards a
succeeding wing of the outer mixing wings, which two
wings it connects. In each holder device of the outer
mixing wings 22 the wings in between them are connected

v 20 by means of a separate holder device of three inner

mixing wings 23, whereby the inner mixing wings also form
two holder device sets. The connection between the outer
and the inner mixing wihgs in the illustrated embodiment
is made by a fastening means 33 comprising two plates,

25 which in between them are deformed, and which give the



tmo_holder devi ce sets. Thée connection between the outer and the inner f‘J

m wings in the illustrated enbodi ment is made by a fastening nmeans 33
c sing two plates, 25 which in between them are deformed, and which
gi he 10. correct angle between the two w ngs, sdid pl.ates being .

att ed to the respective wings by neans of rivets or screws. The inner: s
m xi ng wi ngs, thus do not have any direct attachnment to the m xing drum ¥
5 Besi des the parts, which have been described in connection with

t he m xi ng machi ne according to the invention, the machine can conprise
addi tional features, such as an inner Iinﬂﬁg of the mxing drumw th wear
resi stant rubber, a dosing equi pnment at the input, sonme 10 - form of
collecting nmeans at the output-etc. However, such details and such

equi pnent are of earlier knqwn ki nds and have .no direct_significance for
the inventi on?‘.’ESeFﬁef’!%Fe%fe"éfF% Ehe 4 PP MRS it p?f% es Rghng
producing a m tge different ingredients,15 after dosage fal] through

t he i nput neaﬁgtig e Fa HPQARRHCCHhER HiROSy BYoMeaRT Ot hFLVEESnefthat  *

' i ed h the h 6 he h ,
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recept acl es ZaaEQE%u%QQQEEﬁg%t é%F¥hé8mixIQ% H%ﬂﬁ“&ﬁnts are introduced

into the m x
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5 Besides the parts, which have been described in
connection with the mixing machine according to the
invention, the machine can compriée additional features,
such as an inner lining of the mixing drum with wear

. resistant rubber, a dosing equipment at the input, some
10 form of collecting means at the output .etc. BHBowever,
such details and such equipment are of earlier known
',kinds and have no direct significance for the invention,
so they have been omitted from ;he description.
When producing a mix, the different ingredients
15 after dosage fall through the input means 15 into the
drum 1. When mixing concrete, this means that aggregate
is supplied through the hopper 16, cement through the
hopper 17, water and one or several ingredients in small
quantities from the tank or receptacles 20 through the
20 pipe 18.  The ingredients are introduced into the mixing &
drum 1 through the input opening 13 and thus land up
close to the input end at the shell portion.ll. When the
drum is rotating in the direction of'the arrow 32, which
is tﬁe case during a mixing operation, the ingredients

25 will be mixed together by the co-operation of the mixing



v 3
.erﬁil t hrough the i.nput opening 13 and thus land up close to the input end

at the shell portion 11. \Wen the drum.is rotating in the direction t he.
arrow 32, which is the case-during a mxing operation, the ingredie

will be n1xed t oget her by the co-operation of the mixing W ngs 2

23. “Puring this phase the mass being nmixed remains within the area e

shel ™ portion 10, and any material*whi‘ch possibly finds its way towards the
shell portion 12 will be fed back by the discharge wings 24, 5 which
operate as a screw urging the material towards the shell portion 10. Wen
after a predetermned tine interval the m xpmg process is calculated to be
finished, the rotation of the drum1l is reversed. The outer m xing w ngs 22
will then feed the mass in forwards direction to 10 the shell portion 12,
where it is caught-by the discharge wi ngs 24, which during this direction
of rotation in eingsed2 lemde@Berbdritg t thisuphaker Whied mdss thei maitpiked

opening 14 and out through this opening. The drumis thereby enptied of

t he ready preparesainst withior the difea sfibthquehielilr poatardn dio § caridieany

pl ace of use. The drumis. now ready for a further mxing cycle. The

m xi ng wi ngs dumatgrtiad nibdialy peesthlpnfindk dust wayf ddwards) thershellt

cadn be assuned that the ingredients, when | oaded through the opening 13,

will 20 arrivpoatiome lZentildn e fedebaakeby the ddschargetwings 24,

5 which operate as a screw urging the material towards the
shell portion 10. When after a predetermined time
interval the mixing process is calculated to be finished,
the rotation of the drum 1 is reversed. The outer mixing
wings 22 will then feed the mass in forwards direction to

10 the shell portion 12, where it is caught- by the discharge
wings 24, which'during this direction of rotation in a
screwlike manner feed the mass forwards to the output
opening 14 and out through this opening. The drum'is
thereby emptied of the ready prepared mixture for its

15 subsequent transportion to the place'of use. The drum is.
now ready for a further mixing cycle.

The mixing wings during the mixing operation work in
the following manner: It can be assumed that the
ingredients, when loaded throubh the opening 13, will

M 20 arrive at the section 10 immediately inside the section
11, and thus, during the rotation of the drum 1 be
carried along the outer mixing wings 22 in a direction
which as seen in Figs. 4 and 5 points upwards/away (see

the arrow 32). When the material has been lifted up

25 through a certain angle during this phase which can be



and thus, during the rotation of the drum1 be carried. al ong the outer
A\Ng Wi ngs 22 in a direction which as seen in Figs. 4 and 5 points

u ds/away (see the arrow 32). Wen the material -has heen lifted up 25
ugh a certain angle during this phase which can be’ 12 assuned to

anount to[err] fromthe bottomposition, it wll slide dow along the w.ng.

22 to the rear succeedi ng corner of the sanme, and fromthere it wll fﬂ#ﬁ’

the bulk of the material |anding up on that inner m xing wing 23, 5 which
i's connected to the corners of the wing 22 (see the arrow 34), which then

has its chute-like side facing upwards. Duri,ng continued rotation the
inclination of the wing will increase. Cbnégary to the inclination of the
wi ng 22, which when the material slid down it was 10 lying in a backwards

direction (towards the input end 11, 13) the inner wing 23 has a forwards
ol et on, udchieg RIS AL 9b° SR bl et deoRdhl 2Ll b SOt
(1 uter X Big B died e 108 BARB SBLGE SR} bR,
oL " o9, FBkRet e "ol e B0l shA%% e AITEIEFRL, WikcBury
unti| it'lgaveﬁfikhe material landing up on that inner mixing wing 23,
'S5 which is connected.to'the corners of the wing 22 (see the
arrow'34), which then has its chute-like side facing
upwards. During continued rotation the inclination of
the wing will increase. Contrary to the inclination of
the wing 22, which when the material slid down it was
10 .1ying-in.a backwards direction (towards-the input end 11,
13) the'inner'hing'23 has a forwards inclination, and
" thus, the material will slide forwards ahd is then thrown
from the end of the wing (see the arrow 35) and arrives |
in front of one of the outer mixing wings.22 of the
15":holding device. When this wing in its turn is lifted
'during continued rotation, the material will slide down
from the wing into that ihner mixing wing 23 (see the
‘arrow 36), which is connectedhﬁo.its rear corner., The
material now slides along thié wing, untii it leaves it
'20 (see the arrow 37) to arrive farthest to the'ffont of the
section 10 immediately close to the dischafge'wings 24,
past Which ﬁhe'material-cannot proceed.béCauSe of the
'bécﬁwardslféeding action of theée.wings.. From this
positidﬁ.the:matérial will again be moved ﬁéwards by the

25  succeeding outer mixing wing 22, and the cycle will be

&
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20\“1(see the arrow.37) to arrive farthest to the front- of the section 10

i medi ately close to the discharge wi ngs 24, past which the material cannaf
proceed because of the backwards feeding action of these wings. Fromthy
position the material will again be noved upwards by the 25 succeedi
outer mxing wng 22, and the cycle will be 13. repeated. Wen the _
mat erral | eaves any of the outer m xing w ngs of the second hol di ng devi ce,

it can be assunmed that a certain portion does not land on the inner m xing

wi ng 23 of said holder device, but continues past 5 it tofall in front
of one of the outer mxing wings 22 of the 18¢st hol der device. During -
continued rotation this portion of the material wll slide down fromthis

wing and fall onto the inner mxing wing of this first hol der device and
continue its cycle as has previously 10  been described. Should any
materi al | eave rRpeateidng Whegs Wre thaterial hepves aay &f ttdhwarqittemhe
i nput opening end, it will be returned to_therea in front of the wings
beécause of the MAZLpgaMidgsofof Hhe Freendsbeiddngldevige, it cam bfis been
evident fromthe preceding description the ggss being mxed wll thus,
fol low a cyclica&8umgs. thafterde qatdadn aPOF EEUNNGORSy 8RNl i (A $hesinkehn
outer ring represented hy the outer nixin? E&ngs 22 is towards ,
mixing wing 23 of said ho ggt evice, but continues past
5 it to fall in front of one of the outer mixing wings 22
of the first holder device. During continued rotation
this portion of the material will slide down from this
wing and fall onto the inner mixing wing of this first
holder devicé and continue its cycle as has previously

10 been described. Should any material leave the mixing
wings of the first holder device towards the input
opening end, it will be returned to the area in front of
the wings because of the inclination of the conical
section 11.

15 As has been evident from the preceding description
the mass being mixed will thus follow a cyclic course,
where the axial feeding movement of the mass in an outer
ring represented by the outer mixing wings 22 is towards
the input end 11, 13, and where the axial direction of

v 20 feed in an inner ring shaped volume represented by the
inner mixing wings 23 is in the opposite direction
towards the output end 12, 14. By this arrangement the
particles of the mass will continuously change position

relative to each other in the radial direction because of

25 their rising and falling movements as well as in axial



the input end 11, 13, and where the axial direction of 20 ., feed In an SJ
ring shaped vol ume represented by the inner mxing wings 23 is in the
M\ te direction towards the output end 12, 14. By this arrangenment the

| es of the mass will continuously change position relative to each -
in the radial direction because of 25 their rising and falling - .
novenments as well as in axial 14. direction because of the sliding =

novenents perforned in both axial directions along the wings.. This is in
contrast to m xers of conventional design, in which the m xing operation

substantially takes place in the radial direction only, whereby
material, which froman axial viewpoint | anded within a [imted zone at
the input, is not uniformy distributed, but will be adm xed with the nmass

in Sﬁid zone only. Because of the two axially opposite novenents the nass
int I Xe! di to the 10 ' J b II f or ni
distribut ed %%,c‘?rn‘%&e%m%elaf SReo R AdDihg e venghaR: BEE5AE TSGR T ons
of 1 oad a o b nté)lgl%f 9{%&5‘ Eeehan r@r?é‘%fn#?re PR Eos o a.r of the °

rollers 3. A8 fixi g W ngs in tonventi onal m xers al
the ti 15 h
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mechani sm as [GONSEAUSHEFation substantially takes place in the radial
5 direction only, whereby material, which from an axial
| viewpoint has landed within a limited zone at the input,
is not uniformly distributed, but will be admixed with
the mass in said zone only. Because of the two axially
opposite movements the mass in the mixer according to the
io 'invehtioh can be substantially uniforml§ distributed
along the section'lo, which results in advantageous
"conditions of load operating on the driving mechanism and
a'more uniform wear of the rollers 3. 1In contrast to
this the mixing wings in conventional mixers all the time
15".tend to force the mass towards the input end, so that the
load will be'boncentrated here with an unequal wear of
the dtiving mechanism as consequence.

During the discharge operation the movement of the

.'dtum 1 is, as mentioned,-reversed. Then.the obligue
20 outer mixing wings 22 will act in the opposite direction,
| "se that tﬁe material that is-lifted up Qill slide down
“along the w1ngs and 1eave them towards the dlscharge end
| 12, 14. Material that 1eaves the w1ngs of the flrst
holder device is then taken_care of by the wings of the

25 second holder device and fiﬁally lands in front of the



-Dﬁrfng the di scharge operation the novenent of the drum1 is, as nentioned,
reversed. Then the oblique 20 outer m xing wings 22 will act inthe
opposité direction, so that the material that is lifted up will slide down
along the wings and | eave themtowards the discharge end 12, 14. Material
that t+eaves the wings of the first hol der device is then taken care o

t he™w ' ngs of the 25 second hol der device and finally lands in front{égz)
t he di scharge wi ngs 24, which because of their screw feed convey t

mat erial out through the discharge opening éé. When the material slides
down fromthe wings 22, it cannot be avoi ded”that part of it neets the

I nner wings 5 23. The wings 23 in this direction of rotation have an

i nclination towards the input end 11, 13, a fact which could result in that

oo ELT POrL L 3ol TR 2 M SeRepLBLHLACTd il 000 Py
unecesSa Y | AU e BAPSELd e hul S BB R R AT s B .
Pere e DURORReR! St PRAEY bR, ERGRLIeMa HAgg R0 e 1 s
e oD R b RLECESEe b ) SR B4 s
-5 23. The wings 23 in this direction of rotation have an
inclination towards the input end 11, 13, a fact which
could result in thét a certain portion 6f the material
would be returned to the input end, so that the discharge
would be incomplete or in any case would take an
10 unnecessarily long time. This effect is avﬁided because
of.the angular profile of the wings. As'long as they
work in the mixing direction, they serve the pﬁrpose of
'chutes;-which convey the material falling.on the wings in
the intended mixing directién without any latéral
15 spillage. On the other hand when the rotation takes -
place in the discharge direction, the material hits the
ridge side of the wings, for which the angles are
determined in such a manner that the angle of lateral
down-slide is greater than that in the longitudinal
20 direction, whereby the material is hot éxially
"ﬁransported but falls straight down and is consequently
taken care of by the outer wings 22 in'érder to be fed
towards the discharge opening. By this arréngement an

unfavourable influence by the inner wings on the

discharge operation is avoided.



deterpined in such a manner that the angle of lateral down-slide i§_greatQFJ

FRan that in the | ongitudinal direction, whereby the naterial is not
I.I y faI S stral ght down and is consequently taken tare
/' by. ttiug g mmg in order to be fed towards the’ di scharge opening. -
By this nfavourable i nfl uence by the inner wings on the . |
di scharge operation is av0|ded * C L M S * 16. Clainms: 1
M xi ng apparatus conprising a rotatable umw th a substantially

hori zontal axis of rotation, with one end Tor the input of the material to
be m xed, and one end 5 for the discharge of the m xed material, and with
a shell which supports a plurality of first mxing wings in a screwike
arrangenent ,cgpihdat during the rotation of the drumin a first, mxing

di rection they tend to convey the material axially towards the |nput end

and during tihe 10 Mi%Phg! bpPakQ tilde NS & Png dhSebeaeapdie’ Agtund v ildlEYa f eed
the material axially towards tHe discharge end, a plurality of additional

M Xi ng W ngssulss t'gn A&l gohotizehtdl akid e6PCLotueiong &fithherd regta mi xi ng ©
wings that it is belowits associated first wi ng when, by the 15 rotation -
of the drumsfox t{iee Ninpag OFr eébkel mateanidll ftédSbe mixed, and one end

”

5 for the discharge of the mixed material, and with a shell
which supports a plurality of first mixing wings in a
screwlike arrangement, so that during the rotation of the

- drum in a first, mixing direction they tend to convey the
material axially towards the'input.end and during the
10 - rotation in the opposite, discharge direction they feed
the material axially towards the discharge end, a
plurality of additional mixing wings being each so
attached to a respective one of the first.mixing-wings
that it ié below its associated fiist wing when, by the
15 rotation of the drum in the mixing direction, said first
wing is in an angular position such that the material
carried along by said wing slides off the wing to impinge
on said addlt1ona1 wing, the plurallty of additional
. wings being dlsposed in a screw~like arrangement so
20 inclined that they tend to convey the material towards
the discharge end during rotation in the mixing
direction, whereby the material gets a double directed
axial movement,'with one movement in a direction towards
'fhe input end by the action of the first wings and

25 another in a direction towards the discharge end by the

e



mnﬁg is in an angul ar position such that the material carried-aleng-by said
wi ng slides off the wing to inpinge on said additional wing, the plurality

of additional w ngs being disposed in a scremfllke
inclined that they tend to convey the material to rmﬂ Eﬂnm @
during rotation in the mxing direction, whereby thes erd al* gets*a

di reet’ed axial novenent, with one novenent in a direction towards the input
end by the action of the first wi ngs and 2p7, another in a direction
towards the discharge end by the 17 action of the additional w ngs, said
additional wngs having a first side, directed towards said associ ated
first wing such that said nmaterial fromthe first wing inpinging on said

side is conveyastionaofsthbe adidithiorgal wingsy sabdl adgheivinad wdngxl i ned,
said additional w ng having an opposite side with surfaces inclined
towar ds | at er chaetiygsaafidrstr sided tdimpscrted bvawvardal shill asgowilatekhi d
side to |l eave the wing sidewise in a novenent that is transverse to said
wisng, so that fiestOwingr anshothatt aid metbesial fhemadhet ifdrat whimgs
takes place in the axial direction substantially only in connection with a
rotation in thimpingibggdonesnidn sidied ishecomveyedt towvarlie wheedizichargee
disscharge direction during a corresponding rotation by action of the
5 end while the wing is inclined, said additional wing
having an opposite side with surfaces inclined towards
lateral edges and arranged to permit material falling
onto said side to leave the wing sidewise in a movement
that is transverse to said wing, so that the
10 transportation by means of the additional wings takes
place in the axial direction substantially only in
connection with a rotation in the mixing direction, and
the movement of the material in the discharge direction
during a corresponding rotation by action of the
15 plurality of first wings is substantially unaffected by
the additional wings.
2. Apparatus according to claim 1 wherein further wings
at the discharge end of the drum supplement the action of .
- the first wings in the movement of the material in the
20 discharge direction thereby.
\ 3. Apparatus according to claim 1 or claim 2 wherein
.each of the additional mixing wings extends over an angle
between a respective pair of the first mixing wings, from

an end of the.leading wing of said pair in the miking

25 direction, being the end directed towards the drum input

£



15 plurality of first wwngs is substantially unaffected py the additionéﬁ’
W ngs. 2- ing to claim1 wherein further wings at the

[ ge end of the drum suppl enent the action of .the first wings in the

t o walnm the 20 discharge directi on thereby. 3. - .
us Hm“mn“umnmm 1 or claim2 wherein each of the additionak~
g Wi ngs extend® over*an angl e between a respective pair of the firsp
m xi ng wi ngs, froman end of the |eadil® wing of said pair in the mixing 25
direction, being the end directed towards the drum i nput 18. end, to an
end of the succeeding wing directed towards the discharge end. 4.

Appar atus according to any one of clains 1 to 3, wherein _the first m xing

wi ngs ar e e arffean rerd 5o0f phar sucopeging (wing dbreetsds §pweridsg axial Iy
after one another, and the_additional m xing wings for the hol ding device

or devi cefhfeH=gharge i@dnput end being arranged to feed the material
fromthe associated hol di ng deyi,ce towards the discharge end of the next R
f ol | owi ng- oImQRPQEPt“%e§8EQré?ngeﬁQNiﬂyEfne 9$p% atys ic&Gr&Vng to any ¥
one of the_precedi clLains, wherein,the first wings gre attached to the -
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5 plurality of holding devices following axially after one
another, and the additional mixing wings for the holding
device or devices nearest to the input end being arranged
to feed the material from the associated holding device
towards the discharge end of the next following holding

10 device or devices. ' é
5. Apparatus according to any one of the:preceding
claims, wherein the first wings are attached to the wall
of the drum and are provided with bodies with holes
substantiaily perpendicular to the wall surface and
15 arranged to receive screws extending through the wall for
the fastening of the wings.
6. Apparatus according to claim 5, wberein the edges of
the wings have recesses in each one of which one\of the
bodies is mounted in such a manner that its hole is
20 imemdiately in front of the edges 6f the wing surrounding =
its recess.. v
7. Apparatus acording to claim 6, wherein the opening
extends further inwards in the wing than the
corresponding body, which has a through hole for the

25 screw, whereby a space for the end of the screw and a nut



sdbétantlally perpendi cular to the wall surface and 15 _ arranged-to
receive scréws extending through the wall for The fastening of the mﬁngs
6. Apparatus according to claimS5, wherein the gs ha
recesses in each qne of which one of the bodies i-ﬁm Eﬁg‘ mm a-ATB
that +ts hole is 20 imendi ately in front of. th

sur%eunding its recess. 7. Apparatus acording to claim6, mhereln
openi ng extends further inwards in the wi ngighan the corresponding b
whi ch has a through hole for the 25 screw, whereby a space for the
~the screw and a nut 19. is provided at the inside of the body. 8.
M xi ng apparatus constructed and arranged for use and operation

3ubstantl al |y aps dgp6viged Berehe Wnididefof eewe beayhe acconpanying
raw ngs

8. Mixing apparatus constructed and arranged for use
E and operation'substantially as described herein with

reference to the accompanying drawings.



