PF 55444 Apparatus for introducing |oose materials into tubes, containers
and -t he |ike %gﬁémptlon 5 The invention relates to an apparatus for

i nt roduci ng PE terials into tubes, containers and the |ike which has a
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provi ded withcoO tlr'ectlon of discharge of the
granul ar 2Raterial. Fromthis, the |oose material goes into a trough which

can be vi br atte@r ¥ last decade, manual charging in which a measured amount of catalyst
material was introduced via a funnel into each individual tube has been replaced by
automatic charging. Manual charging is very time-consuming and therefore costly, and
also the required uniformity of the rate of introduction and thus a uniform bed is not
25 ensured.

~ To achieve an optimal yield and selectivity of the reactions carried out in the sheli-and-

tube reactor, it is important that all tubes of the reactor are filled very uniformly with the

catalyst material. The same amount of catalyst material should be present in each tube

30 and this material should be distributed very uniformly along the length of the tube. This
reduces the risk of the reaction proceeding in an uncontrolled fashion.

Automatic charging of tubes with catalysts is known, for example, from US-A
4 402 643. This document describes a frame which can travel on rollers and is

35 provided with containers which taper in the direction of discharge of the granular
material. From this, the loose material goes into a trough which can be vibrated by
means of a vibrating unit and is divided into longitudinal chutes located next to one
another. At the side of the trough are connection elements {o which flexible hoses via
which the [oose material can be fed into the shell-and-tube reactors are fastened.

40 However, the frame which travels on rollers is difficult to position exactly.

WO 98/14392, too, discloses a cart for charging reaction tubes. Compared to US-A
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25 piston-cylinder unit, ensures reliable, rapid and uniform loading.

The baseplate used advantageously has at least the dimensions of from 10 to 20 rows
of tubes. The baseplate is advantageously made of metallic material, preferably
aluminum.
30
The piston-cylinder unit(s) is/are positively and frictionally connected to the baseplate
and, when a plurality of units is used, are advantageously positioned parallel to one
another. All piston-cylinder units known to those skilled in the art can be used. The
piston-cylinder units are generally operated pneumatically or hydraulically, preferably
35 pneumatically. The piston-cylinder units are matched to the dimensions of the rows of
tubes, rows of containers or the like.

Advantageous embodiments of the apparatus of the invention are subject matter of the
subordinate claims. When the apparatus is configured as indicated in claim 5, the

40 charging units can be relocated in a particularly quick sequence. For this purpose, the
stroke of the piston-cylinder unit is advantageously at least the sum of one tube
diameter and one spacing between two tubes and not more than the sum of two tube
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degrees. The
edge |s generally from 40 to 60 mm. The length of the longer end fixed to the linkages

is usually from 120 to 140 mm. The transport claws typically have a width of from 3 {o
5 mm. A suitable material for the transport claws is steel, in particular ST-37.

25
The length of the openings in the baseplate is advantageously greater than the stroke
of the piston-cylinder unit. The width of the openings is matched to the dimensions of
the transport claws.

30  The relocation of the charging apparatus advantageously occurs in fwo steps. In a first
step, the piston-cylinder units are activated, for example after pressing of the
pneumatic button, and the push rods of these units move in the direction of movement.
As aresult, the transport claws fastened to these push rods via the linkages likewise
move in the direction of movement. Owing to their oblique edge, the claws slide over

35 the rim of the tube into which they projected in the rest position and drop under their
own weight into the next tube when the point of the free end of the claw has left the
previous tube. The piston-cylinder units and the push rods are advantageously
dimensioned so that the transport claws do not slide over a further tube. When the
pneumatic button is pressed again or released, the movement of the piston-cylinder

40  units is reversed. Due to the straight edge, the claws cannot leave the tube again on
this side, but instead press against the tube wall. The force is then transmitted back via
the linkage to the cylinder which is fixed to the baseplate and drives the baseplate to
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and a charging tube. The charging apparatus advantageously conprises at

least five parallel charging units, in particular 10 at |east 10 charging
units, padQ i duthe sasesf afchargRioanparateskavinn fafiexamgPieg2@ aharging units, it is

advantageous to provide the charging apparatus with only half as many stock
containers as there are charging units and to install dividing and storage units between
the stock container and the feed chutes. This unit can accommodate the first portion of
loose material while the second portion of loose material is introduced via the same

25 stock container. The second portion of loose material is accommodated in a second
separate storage unit, so that both portions of loose material can be fed simultaneously
into the feed chutes. This preferred embodiment has the advantage that the stock
containers can be of a practicable size without the spacing between the feed chutes or
the feed chuies themselves becoming larger.

30
The portion of loose material which goes from the stock containers or from the storage
unit onto the feed chutes is conveyed by means of vibration into the discharge funnels.
A feed chute suitable for the purpose generally has a length of from 45 to 65 mm. The
feed chutes advantageously have a U-shape. The vibrations are advantageously

35 generated pneumatically. The feed chutes are advantageously inclined by from 5 to 20°
to the surface of the tube reactor. Discharge funnels are provided at the end of the feed
chutes. Charging tubes are fastened to the discharge funnels.

The discharge funnel generally has a diameter in the same order of magnitude as the
40 reactor tubes. As a result, the charging rate at the outlet of the charging tubes is

already matched to the charging rate of the tubes of the shell-and-tube reactor, so that

continuous charging with avoidance of bridges of loose material during charging can
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The invention is illustrated below with reference to the drawings.
25  Inthe drawings:

Fig. 1 shows a perspective view of a transport device

Fig. 2 shows a side view of a plurality of charging units.

The transport device 1 comprises essentially a baseplate 2 onto which two piston-

30  cylinder units 3 are fastened. The push rods of the piston-cylinder units are connected
via the linkage 4 to transport claws 5. The free ends of the transport claws project
through openings 6 in the baseplate into the tubes 7 of the shell-and-tube reactor. The
transport claws 5 have one straight edge 5A and one oblique edge 5B. The relocation
of the transport device is triggered with the aid of a pneumatic button 8. When the

35 button is pressed, the claws 5 are drawn back from their rest position by means of the
push rods of the piston-cylinder units 3. Due to the oblique edge 5B, this movement of
the transport claws is not stopped at the rim of the tube; the transport claws slide over
the rim of the tube and the free claws drop into the tube of the next row. When the
button 8 is pressed again, the movement of the cylinder 3 is reversed. However, owing

40 to the straight edge 5A, the claws 5 can no longer leave the tube on this side, but
instead press against the wall. The force is then transmitted back via the linkage 4 to
the cylinders 3 which are fixed to the baseplate 2 and drives the baseplate 2 to the end
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vi a the | i nkdgenedvii, $hq logsespetariak whigh sy hmage ge obsimall bedieh dustragspules. cl ans
pL o{ Iect OI1t5hr QoG irp e m@_srgh@g fubes bip. m@:r@h@tugaﬁ ard Ibeatbti Brsctiy aﬁbvétg@ EA and
shel | -and-tu sport claws ave one straight edge an
one oblique g’gagéet&g@ggrpeo é.bgf%atégﬁ]on of the transport device is triggered
with the aid of a pneumatic button 8. When the 35 button is pressed, the
claws 5 are drawn back fromtheir rest position by neans of the push rods
of the piston-cylinder units 3. Due to the oblique edge 513, this novenent
of the transport claws is not stopped at the rimof the tube; the transport
claws slide over the rimof the tube and the free claws drop into the tube
of the next row. When the button 8 is pressed again, the novenent of the
cylinder 3 is reversed. However, ow ng



40 t.o the straight edge 5A, the claws 5 can no | onger |eave the tube on this
si de, but ir?ft%ﬂd“press against the wall. The force is then transmtted
back via the linkage 4 to the cylinders 3 which are fixed to the basepl ate
2 and drives the baseplate 2 to the end Pk 55444 6 position of the push
rods. This displacenent corresponds to the distance fromone row of tubes
to the other.Claims transport device is consequently back in the initial
position and the procedure can be repeated. 5 A plurality of charging units

are fastened to the transport.device according, t.o the invention., Jh
char gi ng uni t1s i 2‘#‘5‘1"%&%@%@ B—ﬁrogugrﬁ%&g?? rr]a#er%&s ’3&%‘??% ﬁ??tﬂ'g?rsc%%ﬁlﬁ% S
are fastened. Di vivighdhagrronuynkar£feharaing sinityand @ trapenaridiayicsd i bwhich Boyedck
Icont ai ne{ % il : fccan&reei Harging Daitd @?S@n&pﬁy,i\ﬁiereihmhé ﬁ@ns‘@?ﬂlrd@qige dbinpBsestane
00se nmateri a or . | ar en. Il .

sequenti al chargi HS_%%@“F ﬁ%c‘}s’t{'@{c]ﬁa%tg%ﬁiﬁiﬁék asngq?[ﬁ%ta?&%sﬁ% ?'%‘82%9I[er§te&ri al
reaches the feed ¢hii{® fastenstliotagbareplaje amheng erdnorHianspers clows Pldwilh tifeor
m_chhr eagti ?n tU:JQranﬂﬁirgMéWshQeiﬁgfﬁﬁer?fg&%lﬁfonnb}?l@ﬂQoEHiz ;?stMlﬁ-@ Imﬁbﬂmiybbhg\éi f

I C VI Drat es e r{al.l cpnv e rom
t he outl et of theb@?{oa_‘rggegaeb%%%??m&\%ntaégtar?gm%’@gﬁi?‘bg@% %?141%@6\9 _ri’g fplIt—oru t he
feed chut® whi ch OpRRIBIT (P) & BF Serenlate inte ties|(7) containpes anddbe likmand thal , whi ch
may be made up of |&gh bf the Bp@singLittie @ifeclbRBhEYemdr cfPRDAsBbIAtetBnchar gi ng

tubes viii. The c i e irectly,. ve.the reactor tubes
7 to be charged. gaﬁggggabr%g?%trga:nﬁgé %ﬁ% ﬁégéaé‘gﬁ’h's&?@%?f‘ﬁ'ﬁr oduci ng | oose
materials into tubes, containers and the Iike which has a nunber of

char gi ng ulni t25 andrhe dpparasyEosdcoting t@ezldiri:)tvmgﬁm ﬁﬁi@p@on—&gli&&bﬂdiﬂbi@bpérlgieﬂg (2)
units si t aneou , ‘éﬂ% 1 ] sport device conprises a baseplate

whi ch cannilsbe rmveg)h%%rg laggb?ﬁ#ﬁglké@]l gast one pi stom)cyl i nder un!ot (3)
fastened to the baseplate and one or nore transport claws (5), with the
transport cl @ béihegpppeatis aocetdnciomntmatiedheirt the pistat-oinds uritde bperated,
being rotatable ?HQ% ficaffig N axis and having their free end projecting
t hrough 10 openi ngs ? I'n"the baseplate into tubes (7), containers and the
like and the Ilength of the openings in the direction of novenent of the
basepl at €0beidag  The apparatus according to any of claims 1 to 3, wherein the free end of the

transport claws (5) has a straight edge (5A) opposite to the direction of
movement of the baseplate and an oblique edge (5B) in the direction of
movement of the baseplate.

25 & The apparatus according to any of claims 1 to 4, wherein the stroke of the
piston-cylinder unit corresponds to at least the sum of one tube diameter and
one spacing between two tubes and not more than the sum of two tube
diameters and one spacing between two tubes.

30 6. The apparatus according to any of claims 1 to 5, wherein from 10 to 20
charging units are arranged in parallel.

7. The apparatus according to any of claims 1 to 6, wherein the transport device
has two or three piston-cylinder units and from three to five transport claws.
35
8. The apparatus according to any of claims 1 to 7, wherein the piston-cylinder
units can be driven collectively.

9. The apparatus according to any of claims 1 to 8, wherein at least approximately
40 parallel feed chutes (v) which are operatively connected to one or more
vibrating unit(s) (vi) are provided underneath the stock containers for the loose
material.
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equal to or greater than the stroke of the piston-cylinder unit. 2. The
appar atus acBbS8#y to claim 1, wherein the piston-cylinder unit is operated
15 pneumatically or hydraulically. 3. The apparatus according to claim1,
‘wherein the piston-cylinder unit is opera&ed pneumatically. 20 4. The
apparatus according to any of clains | to 3, wherein the free end of the
transport claws (5) has a straight edge (5A) opposite to the direction of
nmovenent o]f ﬂﬁ.e g?ﬂﬁépﬂs@bﬁh@ﬁﬂpa’tmu@babb@rdmgeﬁlgt?y 6155Ié3h13ic}_f‘to©"f©r i@l'trbdiﬁiir;lcgonl of |
novenent of the E oy atus according to any of clains
to 4, wherein theéggyggéﬁ%Fagﬁgkj%ng%ﬁﬁgélinder unit corresponds to at

| east the sum of one tube dianeter and one spaci ng between two tubes and
not nore than the sumof two tube dianeters and one spaci ng between two
tubes. 30 6. The apparatus according to any of clains 1 to 5 wherein from
10 to 20 charging units are arranged in parallel. 7. The apparatus
according to any of clains 1 to 6, wherein the transport device has two or
three piston-cylinder units and fromthree to five transport claws. 35 8.
The apparatus according to any of clains 1 to 7, wherein the piston-cylinder
units can be driven collectively. 9. The apparatus according to any of
clains 1 to 8 wherein at |east approximately 40 parallel feed chutes (v)
whi ch are operatively connected to one or nore vibrating unit(s) (vi) are
provi ded underneath the stock containers for the | oose material. 835/2003
TE/cz . March 15, 2004 2 figures PF 55444 8 10. The use of the apparatus
according to any of clains | to 9 for introducing catalysts into

shel | -and-tube reactors.





