2246753 ROTARY BULK MATERI AL FEEDER The invention relates to a rotary bulk
mat eri al feeder having a housing in the cylindrical interior of which a
cellular rotor with 5 lateral disc nenbers is rotatably nmounted with a
seal i ng arrangenent provided between each of the | ateral disc '?@535
t he housi ng. A sealing arrangenent between egch | ateral disc nenber of'a .
rotor and the respective end cover portion of the housing is known which s
conprises a slip ring which resi.liently presses fromthe cover side 10
agai nst the face of the respecti VROTARYERD ABERIAE N
cover. However, the slip ring is subject to unavoi dable wear and tear which
increases as the slip ring beconmes pressed nore heavily onto the end
surface of the side Pleatipvenitiienncelbd®ar o combtaxly puls materinds féaidrchavingt &r
in proportion t | fle ' S t e 1 lnl.a
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eng and narrowness e _seal i ng.gap. ver, i e slipringis
wi dened accordingly, F%@fjé’q g.rfemgefnpgg bgﬁgee"t ﬁ%&‘ ﬁ%’éﬁ“&w‘i‘lscm% ang\f?ﬁ"ﬁs
the wi dth of tlaadsithe respgctive carst coveat pottiGpeaf ftheahobasingE14- BRGADO Avhich
di scl oses a rot Kk [ | h ' | | i '
nterior space SPPTEte, utfh| Alnd GRIEL ARG Ay BHAAE o GL L ke
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ies coaxial to axis o e.cel lular, rqtor and _an annul ar sealin
£ angement. whibRCE PHESRARE BRI EALP ARG BeTameh BEETIto RN PRAVATYARRA She
regi on of the eniesusfutesaf ftheesibde trleteli sGhe Heeesemlyl nontactapEssané lias to
conposed of & 38alk0g &l N YfeoBLLARE RLEL ] Mprollceh 1ho plddXEInl ByddnS LAE'
ring 30 and by ans of axiarly oriented adjustnent el enents Ich are . .
provi ded i A5t hdntake iand ewnietssidm ofcthe feedar. adirthernore. ridc b fddfienlt to

surface of the GQLrgspsHdisadl PaE GapSnals Syiichag eirPithb @i dictfon of TRLSW SSAkANE
arrangenent therefore corresponds to the previously described slip rin

principle and tHdE A& Hadhife kinde WHShYIHE HEsdesiTable  since; 3%9‘81"3
provi ded on thefteterimidvesirdiahe thé Raglth| bindr ahrrdiwiessiewfethefsealing gap.

However, if the slip ring is widened accordingly, there is the risk

20 that wear will become uneven as the width of the slip ring increases.
Patent Specificatidn DE-A-3802924 discloses a rotary bulk
material feeder having a housing in a cylindrical interior space of
which a cellular rotor with lateral disc members is disposed, each of
which disc members is provided on its outer end surface which faces a
25 bearing cover of the housing with a metal ring which lies coaxial to Qw‘
the axis of the cellular rotor and an annular sealing arrangement which
surrounds the metal ring and cooperates with an annular region of the
outer end surface of the disc. The sealing arrangement is composed of
a sealing ring of pliable material, which is affixed to a steel ring
30 and by means of axially oriented adjustment elements which are provided
in the bearing covers can be pressed against the machined end surface
of the corresponding outer end surface of the disc. This sealing
arrangement therefore corresponds to the previously described slip ring
principle and thus also has the same disadvantages. The metal ring
35 provided on the outer end surface of each lateral disc member of the
cellular rotor does not cooperate together with the sealing arrangement
but instead is 'a component of a labyrinth sesal.
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cellular rotor does not cooperate together with the sealing arrangenent but
Instead is a conponent of a |abyrinth seal. 2 Patent Specification
GB-A—%213880 discloses a bulk material feeder in which the sealing of the
cel I'ul rotor with respect to the housing is not effected by a sealing
arrangénent between each lateral disc nenber2of the cellular rotor and the
respectlve bearing cover, but 5 instead by a slip ring of plastics
material which is moynted té) at with axial vengnt: in a peripheral
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The which at each end of the rotor each sealing arrangeament includes a

. plastics filling ring which surrounds the external peripheral surface
: R of the ring, the radially outer lateral surface of the filling ring is

~.20  spaced from an adjacent cylindrical interior surface of the housing by
a packed sealing gap and resilient means load the filling ring in both
the axial direction and the radial direction. .

A long flow path is created by the ring, which is preferably of
metal, proposed by this solution and coaxial with the axis of the
rotor, on the axial outer end surface of each lateral disc member and
facing the adjacent bearing cover. The filling ring is arranged in
this flow path, and is statibnary opposite the metal ring, but because
of a "floating" construction only small radial and axial contact
pressure are required which are produced by the resilient mean. The

‘30 filling ring is therefore free of forces to a large extent » and is thus

subject to only slight wear. It is possible to have a very small

, - sealing gap remaining between the outer peripheral surface of the
| filling ring and the corresponding cylindrical interior surface of the
housing, this gap being needed for the filling ring which is a floating

. 35. arrangement relative to the housing. It is sufficient if the width of

the gap is equal to the thermal expansion (thus to the increase in

diameter) of the lateral disc members when the highest operational
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30 filling ring is therefore free of forces to a large extent, and is
thus subject to only slight wear. It is possible to have a very snal

seal ing gap renmi ni ng between the outer peripheral surface of the fiII|n
ring and the corresponding cylindrical interior surface of the hou3|ng,
this gap being needed for. the fillinggring which is a floating 35
arrangenent relative to the housing. It is sufficient if the.w dth-of the
gap is equal to the thermal expansion (thus to the increase in dianeter) of,
the later ademﬁesaxuafemaemss vl tHecudia)hislieransssaf dronatpensatingefgrenad-ur e
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ring facing the bearing cover, 'S co&presse to a_snmall extent on the
i nner ARal IOIbFOQ‘}?é’lBé'QF‘M‘i‘g“%G\?&rth&n%P’Gﬁcf eres of Hehei %%ﬂhPﬁt"é‘FP’Eﬁe“‘%Ff ace of
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as- a ste , ei n. par: {0 acgo e.resilien ring i
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di fferent heat expansion coeffiClents, 1t Is advantageous |If

ci rcur®er ence ofhe tRuter | syrdace jofy the falline,siag Preferebly Xes Bys&e%I ot

Terrper at uUr gherein partly to accommodate the resilient profile ring in form
' - locking manner. The filling ring and the profile ring may be secured
together. ' ' )
Preferably, the filling ring has a ' cbntinuous slot at one
20 location on its circumference. '
" . - Since metal and plastics material have very different heat
expansion coefflcient_s, it is advantageous if the circumference of the
filling ring is intérrupted in one place by a slot. . Temperature
expansions are therefore accommodated, and pressure concentrations
25 cannot result. ' o ' - L o/
' The resilient medns may comprise compression springs .arranged
between the bearing cover and the face of the filling ring facing the
‘bearing cover, and at least one elastomer ring arranged between the
'cylindrical interior surface of the housing and the radially outer
30 ' surface of the filling ring, the elastomer ring bearing on.the filling
ring in the radial direction. The elastomer ring is preferably partly
accommodated in a peripheral groove in the filling ring. - .-
" ‘The invention is diagrammatically illustrated by way of example
"-in the accompanying drawings, in which: | :
" 35 Figure 1 shows a longitudinal section of a rotary bulk material
- feeder according to the invention; '

Figure 2 shows the region IT in Figure 1, on a larger scale,
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lgures 2 to 4.
from the intake side to the outlet side (or vice versa) of the feeder,

and a description will now be given of various embodiments .of sealing

arrangement, with reference to Figures 2 to &. _
-+ The séaling arrangement shown in Figure 2 comprises a metal ring
20 6a, coaxial ﬁith the axis of the cellular rot_:_or.- which is welded onto
the lateral disc member 4a and which ends at a slight spacing from the
ective lateral housing 5a. Sitting loosely on the met_al ring is a

resp
filling ring 7a made of a plastics material. When the cellulér rotor

o ~ is at a standstill, there. is no difference in pressure between the
— 25 intake and outlet sides thereof and, at ambient temperature, & small
sealing gap £ remains between the outer peripheral surface of the
filling ring 7a and a cylindrical inner surface 1¢ of the housing 1.
On the end surface of the filling ring 7a facing the lateral housing 5a

Lo there is a step in the diameter, thus giving an approximately L-shaped
.30, profile to the £i1ling ring 7a. The step in the diameter is filled in
by a profile ring 8a which has a rectangular cross-section and _which is
made of elastomer material, e.g. foam rubber. The resilient profile
ring -8a is of a gsize such that it projects beyond the filling ring 78
both in the radial extent (in the direction of the:. inner surface 1lc of
35  the housing 1) and also in the axial extent (in the direction of the
lateral housing 5a), and the projecting portions. thereof bear in a

slightly compneséed-state firstly against the. inner surface lc of the
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The sealing arrangenent shown in Figure 2 conprises a netal ring 20 6a, -
coaxial with the axis of the cellular rotor, which is welded onto the

| ateral disc nenber 4a and which ends at a slight spacing fromthe T e
respective lateral housing 5a. Sitting |oosely on the netal ringis a “¢
filling ring 7a made of a plastics matgrial. Wen the cellular rotor *"--’-%&j__s
at a standstill, there is no difference in pressure between the 25" .intake
and outlet sides thereof and, at anbient tenperature, a small sealing’gap s:
remai ns betoustng tiheamliseconddyi sfadnat thar fraoee wdllt b thel lategrali hopsiagand a = ™
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i ndi cat ed Figure 1) extra, undesirable gaps would occur. S
o The filling z‘i_.ng 7a and the elastomer ring 8a can. be stuck
20" tdg'ether' at least over a region thereof, so as to form together one
" integrated structural ‘part. ' '
If it is desired to have as little wear as possible on the
filling ring 7a, then axial contact pressure of the filling ring 7a on
‘the outer end surfaé"e of ihe lateral disc member 4a can be abandoned, ,
25 but the 'se'éling effect suffers somewhat. Since, in this case,.'the s
' elastomer ring 8a does not need to extend beyond the ‘filling ring 7 in
‘the axial direction (or at least does not have to be fitted in a
compressed state axially in that direction), th_e-piot‘ile ring 8a can
instead be arranged between the housing surface‘ 1g and the filling ring
30 7a (as shown in Figure 2), thus between the’ fi.lli'ng ring 7a and the
outer surface of the metal ring 6a (not shown) ..
A basic feature of the sealing arrangement according to Figure 2,
 and also in those shown in Figures 3 and 4, described hereinafter, is
‘the "floating” ‘arranigement of the filling riﬁg 7a in relation to the
'35 housing 1 and the corresponding cover, the filling ring thus permitting
" " thermal expansiori of the lateral disc members 4a and 4b, deflection of
‘the shaft 2 as a result of a high difference in pressure between the
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at ‘'9a in Figure 1. In practice, the filling rings will be designed, 15
however, so that the respective slots cone to rest in a position in which
they are rotated through 90 with respect to the illustration, because
otherxyse (in the outlet region in the enbodi ment shown in Figure 1) extra,
undestrabl e gaps woul d occur. The filling ri®g 7a and the el astoner ring 8a
can be stuck 20 together at | east over a region thereof, so as to form

t oget her one |nte rated str¥ctur esjir ed tqﬂhave as little

wear as possi bl #7574 fRd QuE %5’13?%@?‘75?‘8 #‘HE#%(FB PHRF A LppRees, petine ipe
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be abandoned, 2 t su o] .0 this
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I nst ead be arranged bet ween t housi ng surface | c and l1ng ring
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corrprlseflrstl ressi-on s arrange tween the late
housi ng 5b and @nﬁgaleﬁang)ﬁha The plastlcs material of the elastomer rings 8¢ is also

. resilient and resists wear very well, so that it is possible for the

device provided to guard against twisting, mentioned in connection with

Figure 2, to be omitted. When the cellular rotor rotates, the filling

- 20 ring 7b and the elastomer rings 8§ move, as the cellular rotor rotates,

with varying degrees of slippage in relatibn tb the rotational speed of

the cellular rotor. |

With the sealing arrangement illustrated in Figure 4, the lateral

_ disc member ﬂh bears a metal ring 6¢ which is comparable to -the metal

(O .-25 rings 6a and 6b, but which is arranged on the outer periphery of the

lateral disc member 4b. the sealing gap s remains between the outer

surface of the metal ring 6¢c and the cylindrical inner surface 1c¢ of

the housing 1 (as in the embodiments of Figures 2 and 3). The inner

periphery of the lateral housiné Sb is' at a diameter which is greater

30  than the diameter of the cylindrical interior surface 1¢ of the housing

1. In this way, an annular surface 14 is created in a rAdial plane,
against which a filling ring 7¢ rests, which is here illustrated as -

having two portions.. In addition to the aspects of .the filling rings

7a ';:o 7b shown in Figures 2 and 3 respectively;_ of importance in the

35 present embodiment is that the fillihg_riné 7¢ comprises an elastically

or plastically deformable sealing material. . Particularly suitable

materials have been shown to be sealing materials used as stuffing box



filling ring 7b facing the | ateral housing, and secondly two el astonmer 10
rings 8c which are accommbdated with a part of their cross-section in
paral | el peripheral grooves in the outer surface of the filling ring 73
and noreover reset against the inner surface 1c of the housing 1 with .
slight radial conpression, so that the ®ealing gap s is interrupted by .
el astomer rings. The elastoner rings 8c accordingly 15 push the fifling
ring 7a against the outer peripheral surface of the metal ring 6b. The
pl asti cs npacking| meferink. el thet dddling m§sg8ici $s adekedr upor iimntthanaxiadsi st s
wear very gfldeeis® bPala 'lﬁethi ReSEilY ey ddie deid Caxeoreaekde&t&&ﬂard

agai nst twi sting, nentioned in connection wth Fi gure 2, to be omtted.

Wien t he C%‘P“lﬁfﬁa?i‘?“ofeﬁ’i'\gét 84 swress and; which, glsp beﬁ" Agairgtathe dateralast oner
r: ngs 8c nm&,ingssﬁ,hﬁmﬁﬁhﬁdllt‘ab ﬂlﬂhoﬁuﬂpﬁhétvﬁﬁh i]«cheEv ﬁ:f]a .demtecastaaf ] '
slippage in_relkati.on t he _rotational ed .of t u 0 W t

t he SG%EI e gnrgié'ﬁe dﬁsi 1% g?wed'efh ‘ﬂogu nto, thet %éff @‘F %?é’ﬂ' %nber 4b
bears a metuailalr exfepn@condlyi diuti enclospsiridbbver ¢he lgrentest! pﬁ&. of ritsgeutE® and

6b, but Whifh.hPeAnca8NI%8r Wik *}ﬁmgu;&r tR r:de%frﬁé-o?h% Reng faﬁ%! off! ) menber

4b. the sealing gap s remains ween e outer surface o ring
6¢c and t helRsidenthareaf & shep %uF#%@éaﬂ%teé‘ﬁ $mehieh Htey  the ﬁ%llthB

ﬁnbodi ment;sg ofs ?}e@hliﬂﬁ dnapermllockibige mbﬂﬁ?f pémhbséﬁmé Oimaéig that f‘&ﬁh -
ousi is at a er an j angter o e
cyl i n&rl cabTqeREET i 5dt€ Eﬁle pﬂg’gire fﬁ'gg ﬁ%us?’??gg‘injfw H‘ﬂ%% ‘able Honul ar
surface I dbe®mer defarded ralaosa(hxallusplvahz ordga:instheMdlicét:taoﬁl tdwamgs riheg 7c
rests, whiglidis dGEeeL! | us&g&@@ﬂ% 35n ] Ndbal ¥R gﬂaarqaf s D

aspects of the filTing rin ovvnln ure
respect i vefi§forgatiamesn hpcdaptia pe PC}SStlcpr e°§eﬁtr3§|%bmf nhet deformation; he
filling ritage gep @m@rﬂeae@aaat ehastioeatish.orsinkeasiheCidday slfreidabhe saeal i ng

mite“l% @thgmfl swtgb%mate al's; haveé& en _shown to be sealing.
material s Ped ﬁb“% % o arrghgetenty i I8 ng~7c
is acted upapabile ctfhéon;qwahg the emtavoxdabbg ra@h&kt&h‘.lspbﬁubinehﬁ: of | thg Weralont o
the back ofshgERinich are a result of the causes outlined, so that undesirable,
high friction forces between the inner peripheral  surface of the
filling ring 7_; and the outer surface of the metal ring 6¢c are avoided.

1_ e




conpressi on springs 8d press and which al so bear against the |ateral

housi ng 5b, provided for this purpose with receiving béﬂﬂs;lwhi
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10 seal i ng arrangenent inc es a rmn I'ch surroun

t he external pePFMﬁeila#ld $be ff4d bing I‘Hl% ipjbesh E‘Wea-?‘ QH'%P‘%BQ and| gheeregdial
surface of 1? fidddegenring i s spaced froman adjacent cylindrical interior -
surface of the housing by a packed sealing gap and resilient neans |oad the

filling r|ng in both the axial direction and the radial 15 direction.

- 2. A rotary bulk feeder according to claim 1, wherein the coaxial

ring is formed of metal.

20 3. A rotary bulk feeder according to claim 1 or claim 2, wherein the
resilient means comprises a resilient profile ring which projects
beyond the surface of the filling ring facing the bearing cover, and is
compressed to a small extent on the inner wall of the bearing cover and
on the cylindrical interior surface of the housing.

(% 25
4. A rotary bulk feeder according to claim 3, wherein the outer
surface of the filling ring has a step therein partly to accommodate
the resilient profile ring in form-locking manner. '
30 5. A rotary bulk feeder according to claim 3 or claim 4}, wherein the

resilient profile ring is an elastomer ring and the filling ring and

the elastomer ring are secured together.

6. . A rotary bulk feeder according to any one of claims 3 to 5,
35 wherein the filling ring has a continuous slot at one location on its

circumference.



2. A rotary bul k feeder according to claim1,_ wherein the coaxial ri né

is formed of netal. 20 3. A rotary bulkfemaiml or
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rotary bul k feeder substantially as hereinbefore described and illustrated

with referegce tg fRerAoGAMBRY " Jusl AWt ISy d9 hereinbefore described and </

illustrated with reference to the accompanying drawings.




