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hoi st cabl e e@dh other dnd velirthus roteteitoghithernt s, a bymotond2 aod its drive toein 88, 68 20 The
thus, dir2Q webgut fbﬁ!! ¢°"2'B°'1 seqnmme@s inthe f I @@rsc@Pe'c spEveNer 47128 M' G'FP \?E@"s‘

the scraper I"?C?Se rat ?@x smg‘%% f'fg gn o Sively o ﬁ’ F\eﬁ; u‘::r‘; tt"‘:s
vertical ot J is drg g

i ndirectly § 3‘.“ u: 5 SPinelled Féoﬁ:%r e ﬁﬁm. '"iﬁ f.?f"n%.r:; Bulk
Scraper CZB"'VIQYQ’Hu shdped co’hﬁl@/cﬁ'uﬂl rAaygri@unt @d rﬁﬁeﬁal%QBV%ans of the bratk :

been desi gnediabe ﬁrotre&tas abpogerativhalpatteincB @bl v | idereafter,cttie sdudtfon of the prb*ieeuve tube
t hr ee ‘spr oclbeingglwsvabpainedriThé pesiticouafarotiast i cal  s24 wishiits Serapginicom@yora? %_2fBcontin-

- each engage tign 1of theissiaperceonreyon 28 bath in this30 The Y8§nY e seraper sAnveyor 27, 28.is
thus, a pdiment and in the remammg embo |- . progre vey lowered and pt m contact wuth

ments a 95 he [
@202062 be.mec akge?aqt}?g}%a e #o pr OX' r&ég éﬁ&.@’ Elo
and 10. end,cahg bmg d&ﬁ# Qﬂalned by
according t anki&lre& bcraping QEttérﬁtrﬂylﬂerbbﬁhe‘dhe bOXm&ﬁﬁ bréék éfsemJISUhs merely jour-
parti cul ar | Yor exhmpldetbefapgulson- f r eef | owi ng, non- nalidigt sotatich@nahe protective tube 24, -

count er pa¥®  bEigsr 1 hghaws & $estiorf whicklicorzdspendsat érqoaﬂ'le pfp@r7 1ewéqu9rtmlpst9yla theeotation of -
other end ofto th@éeﬁm 'b€m1 wewe-er alpsrates 70 deth qv r'drr | hole

pressure ab }\93 i quter he "r-l-ﬁ' s" “f a1
driven r ' m%%rad‘ rgﬂ s er AT i siLfbé'%uu # axmfri'r, of

63. - The Cor reﬂa madlpmhdly nituRte@nl a/fokk @BE 24, hathe clindrtat Bole aemartﬁeprotecuve tube
desi gned sciwhiahis tigstdhemounted to- thetl erseeopf cal |y 24 bhdtharppessureabsdrbing piperV1. In
whi ch woul d alvagtective tubes 24 sxsending atimat ther aper  conerderdp rexiuce tlﬁnestremwrMe ﬁ'@iﬂ

rotation 4){ veniigal copyayet eAttlﬁb@Pma'}S‘@ﬁ\et i on of éh%g °f ?r
re- diff r!’l"t‘e"t é@f ‘b'st'ﬂtéta B od ; yor! 8 al °"“’°
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27 and V\kﬁ@&nppgﬂ éndcbd the fi0e 2@t BY thalemBiodimehO WalridisHowmever, abetinloagiigespbaragus according -
housi ng i's ractaadingto/FigoUt.rthé erbtectivaitube 24i ng 65. to theinventiopngynbe !Iltélzwelor aiQypes
After a whi |eetendm@rome amrressy sgrb@e rpm7 bf th e°f§89f aeq;nv ctWP ther they
of the prot é‘ﬂl‘

.respect t@s %?%,E? %ﬁ'r? fzrgu Fed@b 1%@%?;9& %E%E:éggj

I, thus, .%Eatam edly %.r@ad 't d tfer
20 about th%t Eh&ﬁﬂmﬁhﬁﬁ&% 'mdans ¥ Brackets Swhigh. amrmﬁ&ravemerbemoa
will then swaces- Fig. 10 illustrates how it |s possrbleto sively’

excavate a cylni thel embedimentillestrataddo Fig. t1e cause CWAIMScr aper conveyor 27' 28
to work ofP t &%Rﬂ' conyiys A7, 2§ has beervpronhi chi, 25:1ur1| ngn aph#retus dorcunicardingfbuli-mate-

scraper cony, fﬁp“"t 'Fh?'"s @%PGH’” Fe ret ai il {;\13?"95?9 éﬂﬂcﬁlsﬁﬂ‘ Qﬁa cargo h""d

rotation ve gterc; :a verti caff &% T gap\;em:;l -
friction ag% mL @'sﬂ’ﬁ '?f 14, T*ﬁé' ot oﬁ% ﬁ

may grad-gs d% rﬁ fak rdé?\'i: thrme/ifﬁst io j‘ F posed to scrape the

pr-otract ed, the operatlona pattern 66 Fbreafter t he rotatlon of
protective tube being. thus obtained. The posrtron of protrac- 24 mnth its
scraper conveyor 27 28 contrn- tron of the scraper conveyor 28 both in
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c*am actiaon or other autonatic stﬁ ﬂ so that absorbi ng pipe 71 is not
s lm

retained by any desired mellﬁﬂﬂﬂmmmy be obtai ned, neans af
ect angul ar. -

t he ﬁrapkets 73 but is nerely jo
nal e ré4rotation on the protective ‘t ube 24,°35  Fig. 11 showB2 0206229 4
whi ch cor responds J.UU tne pl pe u w1 partru pate T the rotattrom ol 10

t he sectronrnF frates

S b soon as the
cyl i ndri cal gwgmﬁgr’g %@@;ﬁﬁg zj fle unl oaﬁ Fﬁﬁ% §.and 13?; ac@@g,ngqgfp,gdqg .sd

around the 4)69rbe£rﬁ 465 3 éHoFI ng to Hiﬁbdldm& hd¥a: for non-freeflowing, non-
and its surrgmgwng,ew.bg ogénﬁminmeaﬁnggg thés i n t hituidigdbledinatrial, fof @Ldniple goyachean
Fig. 1, 5Tbhthesaidgfahe boxbeayn I The Aerapér | S ex p Federivate4 Sudhhmatedal apkighly compacted
conveyor 27, coi@eya27 uslgnteé a g\senew conggyoq)r eat st mm@ecaﬁswg-abmb-m |P!H°a? 1 and

excavati on o?‘"tbﬁd outas bgli angr i hhd%rﬁt"@& gﬁ!@d it be%nﬁg gginst the
b ider-
hol e ar ound Y1§‘ g, Pfame é%‘s gﬂ "flxedl yadﬁ? &ﬁ iﬁ_& ";’JI‘E% * 5' er
h

O
8 e¢ i ave
of 24 andg g ﬂ S W Sorp esﬂéoﬁwssdfra; Ofhg 1 © | "7 5raRldlbd Fothtio, of jve tube 24
ext endi ng abgydit the scraper @bnveor’ 281 Wik ,5- ese stgigraRSs on the s aft
vertical COFWﬂ,éOfo thé scrAperi dofiveyppR7 icredulatede 26, Misenl the doadredmbientdscto be unloaded,

scraper convby areafs of alBydrauiceistorvand cibadet4 i s rothatsalbbsr copyRyerst 24 28nara 'mmed'atelv
110 28 may, bessewmblyr &4whis, '*hé'FPQSH’é tS't*é&t i ve c 9'8?99'11“”@9'19&‘ @:
31 of the' ' eapeftca'b‘@vzmz fyn ?ﬁg,dgg'b"gm A'" gt
be rotat ed {3bly jour j(ﬁ; eﬁﬁ'ﬁ? .‘ rmto ev e °
% scr WS c F w@:s&'ﬁ) Gt the
~gear drive 6 rsZ7 Vx@ﬂidtgt'abl qwit ﬁ‘ﬁbcdl Y@odv@y sﬁRG@B?%tartmg the
with a gear gadh Jﬂerqmdt WiR, thus, ro@fdjogéthiérd ON V\A t h tnbtbr 32| amddisrdive traineBs; €95 .70. The
50 upper Q@labdutitier ¢anireor?deonterrid Wds.enbodi Nnent85 sctdpericonyerar, 27, 128 will lthendsusges-
~ appar at us accdiigli Hblllasxmeajmglttta)pﬁslgle tml t he pr ﬁt’%t?*@@t? aiswlintrical icraterazound the
i nventi on maya'be the $qrap£ea°ftvevoraﬂ 2t k®Pends %ﬂ:ﬂ%’ sgrbing pipe 71 which. during this

degie g S LA s
whi ch i s spalfdy opthea.rrsckets 73.
located in a ¥gsSse rotrH& Sthé’ rrf 36 agail nﬂEreBﬁ& fHétrSlaﬂQ\ the ipRdiédtive tube

t he inventi oBeiR§¥h naﬁq'ele\mi.ﬁorﬁ& progad ube 2424 Withsitsscraper/doniéyor 27, 28 contin-
preferably, HKigh of theks2@pegtonatyon@Bavttaincthisn Cenentess while theqgcespar exnvexor r2(3t 28 is

necessari lo%% embpdimentianadinythé remsinipg eabadined andP@BfPéthQ'a des’é'd kgpbinfoatact with

spaces fr entsweaw\at f“aBFa“t/HEG%?}P‘é} ans o ’t“§t°" 7 baic 'e" rmed in.
material is a tomat eering 'ﬁu q%ien ﬂglﬁdeg !:ned by -
CLAI M5 60 th§ i{é{i& I%a ﬁ 23:: el?gotﬁ ans 7§FBQiis étaly jour-

for unl oadi ngy, e%fan d"Wth scr aper Chal RsledVedr oﬁﬁtﬁf‘oﬁt §Foteftive tube 24,
rial from3s stmg agesmac@s&usmwaﬁ;h&o&agpgad&ol o0 ket pipd 21 il pareicipate iy theaptation of
may be novedto the sectiun ia Fig.|10 but Whichjiipatratbsis conpthestube 24 ag @edn ascthe cylingrigal |hple
through the lanéthemernbadiment Wheemni@ﬂdlnmmeyor whBaebeen|dug aé%t!l‘d the gﬁ‘ "°Y°"
ag ?ﬁgtposed to

proxi nal tlvéfftxs a‘i“ﬁé" r'"Vebﬁ'Rfe ors 27 - 28 rrﬁ?d B%s“'f‘ﬂ'f '“Hd't'lt‘%
storage spgy &% yor ?gal-ras :Fd‘% ranC@‘oQgV' éfes jaa‘ﬁ’ ylior hﬂgﬁexcavaﬂon of
130 scraper 3{? é}g W ntouht W?)ﬁi ﬂﬁa cylindrical hole atound the protective tube
GB2020622B  which |sg| owbr'e rId pr oxi Wta‘t‘ldQﬁe pleBsupdatsbrbirdf pipe 3. In

9 and 10. eng, prbﬁcﬂ@unwtsdxdaudnﬁgaammﬁe a beari ngrdei to reducktbesecatresses ob itiimshaft
accor di ng t o vkitigal cbiivéysr 1 4r Av it edeoand rthe he box [B8athedee egdrof thasraper conveyor 27,

parti cul ar4% protective dubef 24 isrrotatablyesuppomtechen a nohl10 @ be gaqufed against the protective
count er part %ﬁ*'i“ﬁ ‘}1@7 t"htf‘e qerll (ﬁ‘Z%fBP%hg'ﬁt erial v r‘gé[ pofdy ge%g'ffﬁk% and

CXl In
ot her end of nve 69 70 deld ? nBoY hasnﬁée%rde@énb'e above in
hi ghly Corrpa%lﬁg: eWcSﬂW&MQMnh the @0BAdIRG of els.
pressur e- age Upp érrkgtdpdfﬁﬁ‘e Kﬂee%d IN\&He n%bdﬂh'érﬂr heb iHowevére theimloatiing@pbaratus according
driven woul d.chia.dg ité Figeen, e Ptasctiientalss 24 agai nsd thetisventionrean beattilizedrfot alf types
63. The corr espodsithngligh a pressuesdlisorbirigiipe 74, hav of stowge spaces irtsspective of whether they

desi gned scr ayhéeh l@@ﬂﬂ) arthe gop and katteor byi cal | v atﬂ 'easa%wﬂndc?r af"r'l°‘é‘!t ip a Vesshel
s ch vou s et S cony b LT
rotation o to%‘t% AR otEr yma.n‘tr 0 e e grce

re- diffi cula the ft‘l q)gsrﬁ% r 27 th?chrlﬁﬂU 8

| oad commenceg e un y neans o hydraul i c plston and cyl |n er
t he scraper comvmygﬁﬁ,oa.z,en{z&uamed mm|gl atel y ass@ualmMs64 which is di sposed

Wi thin the0 the sdreper ednvapar 2Te2&hgedseeonarence 126 dt avAr Bpparatapfor uoloadieg bulk mate-
27 and whose videdjwithescraper gitainsawigh ppén dm‘)t owar dsiat fiem asteregespace s¥phA$ @ cargo hold

housing is rdf‘%{tt %Zg EPRNEY d“PY\b ed i ng 65. °dé\?f'?:éh 29 a‘t‘ﬁ€° §ng Q?T:::I
After a whil a‘e LRe a'of t he '{ ten 1e§90 ox

of the proggcJeg £c2r' 65:% ﬁ% aata 2838156 dto scrape the
respect to ver |ca conveyor 147Ts s arted by star |ng t eac er and

will, thus, rotate together notor. 32 and its drlvetraln 68, 69 70. The

20 about their comon geonetric axis. 85 scraper conveyor 27 28
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_ r'otFt'io;p-' of -the scraper conveyor about is retained in i
" posi td+on of rotation verti cal geometrlﬂ ”ﬂﬂm lﬂttl cal conveyor
i ther by friction against the surroun Thus, the scraper
_conyveyob 28 may grad- 90 material or by neans of t he brac 2¢:§22Eall35
~ be protracted, the operational pattern 66 Hereafter, the rotaftron of the
t protecti Vg LiLiRGterf iM8 dirkbéisn eHardd e iniekhe position of protrac- 24 withits
scraper C QA @Y the vértical2Bnueybi anitk whitlPik of the scraper conveyor 28 both in
m-this  ues,swigable abhre thrveatiel carvayeewod hds’, 28 is enbodi nent and in the
r emai ni ng oaabmtlpwotallvloumabgmtgndehg/lnle@wer ed and kept in contact with 30
ment s ma@/ebéo (yarticyl Q°E Ph{"e’baf ibean by 95 the bulk material 15 as the
heCl at er tl‘o_t 1%"5‘%@ ﬁg:‘ﬁ?g‘g %’;\n of sone fbr’mofh the bul k
-rraterla i cam action or other automatic
steering %6 ition AR SeH; 252 not fixedly retained by any desired
scrapl ngo@a{ehggaoﬁgamebﬁop&tmae ge s,sa%a,ns of the brackets 73 but is nerely
jour- for R« sdipee deviedieinyrelestopically extensi- nal ed for rotation on
Ithe pr ot echlow'ﬂﬂsehezwd%e“dl:r ablyBndhows a section which corresponds
*Y100 t he |lw %gﬁalﬂ’ 'P’ﬁctf‘ﬁe rotation of to the section in Fig.

1, but, |‘E yoiich oy 'l as soon as the cylindrical hole
anot her has been dug around the
verti cal wﬁ ypgvgragauso@s | ng to the i nventi on. and its

e surrendi ng nubnpp'éfhtwcq:rutngtai:taums In t he enbodi nent according to Fig. 1,

& The scr apewhighothe @yatectivg tubg §s swsrourgrdised to 40 the scraper conveyor 27, 28
. has, . at 20 tthropghout the '&!l!)‘ °fslsr'@§§e§"/dur| ng the initial excavation of

end been ﬂo?'ﬁ?t’%‘;r %‘ the cylindrical hole around
I~the pr ote m ‘;ﬁ"ﬁé {f "Bbunted to. the lower end of 24 and
ikt he press cp,up'gt P & protecti ve t ube 24 extendi ng about the
or der t§5r essgoaﬁﬁgaﬁ.psrg,;rbﬂdé?&taft vertical conveyor 14. At its
upper end wnﬂhﬁean%(iorftxmg if increlatiordtocthe t he scraper conveyor 27, 45 protective
tube 24 | sstaragecipadsl-y supported on a 110 28 may be secured against the
protective éonémnatﬂtwﬁmordmgﬂﬂctam 23 jimg 31 of the hold. tube 24 by neans
of a saf, f%‘gé‘r'&&l? s‘aﬁ ng pige i é“’may be rotated means of the
. 1 ocki ng § o 'Ve C GeLrOMHIP 68 and a gear ‘drive 69  The

invention pﬁ&;ht&ge&%,tdpﬁqoahp Rcbding'hi ch engages with a gear rim70 on
- the %Uiﬂqm&ﬂ'htharbpérhﬁwwr Gr6lided of vessels. 50 upper end of the
t ube 24. |with steapensifiaediyraounted b chlewgwbé , t he unl oadi ng apparatus accordi ng
accor di 8§ scapé vw&b?mgh@vmedtvmbtthme tube 24 - to the invention may be

utilized fSGtaPEﬂ B°%S!t"éﬁﬂ%‘b‘l'ﬂ¢% a pressure-absorbing pi pe 71 of
st or age sp‘% r they which is sealed at the top and
, bott om by nl:;"e aﬁ "C $ &Y™ Hl% Iocat ed in a vessel. neans of a
> seal i ng4(,’2l t,at Brecé—g e, the invention may be be used with

e 55 t he tubﬂg ,34,,, ersthglsagp rJdel/i‘ée ;gr,ﬁfﬂey ably, but 120 great advantage in
cenment si |fosn ofgs etary shdfositinat leaseosseaded | y, non-rotatably fixedly retained
and ot her Scepper-flight@utending alppg ahwtieat liie.om at the wal | of the hold by neans
of br acth‘Qe rofiy shafhbaing sialeseoning feedt o be unl oaded. 73. In the enbodi nent
illustra e‘"w'f'—'lg one beliggllyeexie9dBe scraper conveyor 27, 28 has been

pro- 125 :’}ers g bulk mate- vided vmth scraper
1 chains wi td]h.,qpésnl:,m g"%éf&i? :;%aa,@w?leg%?g?dstorage space such as a cargo hold

that the Mfwwdrmawwanwt.mrmumv or a silo, the apparatus
conpr i shAdorlenghéringaand shibaerihg thetserapergh t he bul k material. Alterna-
conveyor \M?M'% inlet end i's | ocated proximal tively, the scraper conveyors

Y 27, %t"t@ﬁf‘b‘f’“ﬂ' b%'l‘maé‘?e space, and a 65 designed in :
accor danceoa\gff'ﬂz §‘L?‘§Qa ﬁg‘;a{gr hold) scraper device which is di sposed
to scrap gelp&edesc th "rection towards the inlet end of the
verti caI C@awemea hﬁ guﬁ,msngabl e about the vertical conveyor and

has one endpivatally journaled proximal the inlet 5 end of the vertical

CONVEYOr Shadulafsaritorssutenaytigi vot ed between a rai'sed position, in which the

scr aper ddﬁﬁ%\l gx]ﬁ?ﬂoﬁ%hm@x@plasmay:yqbtame?St an- tl al | y al Ong the Vertl Cal

,conveyor, and a | ow ered position, in which the scraper device 10 extends

along the floor of the storage space t he scraper device being

tel escopically extensi- ble and is, at the said one end, raisably and

| owerably pivotally journaled on a protectlve t ube dlsposed about t he
evertical conveyor,



- ei ng rotatable about the vertical conveyor for swi hgi né,-;__t_ he -
scfaper device around the vertical conveyor. 2. Apparatus according to ¥

cl 1, in which the protective tube is surrounded, 20 throughout the v

joryportion of its length, by a pressure-absorbing pipe which cones into
0 t"a t with the-bulk material and in relation to which the protective tube
sefof atable. 3. Apparatus according to claim2, in 25 which the pressure_;u

bing pipe is provided with meapsTENGS AT g it in relation to the .

storage space. 4. Apparatus according to clai ' 3, in which the
pressure absorbing pipe is jour-SEEGlF%%TéQNP@FHarO%%%i on relative to the

protective tube. 5. Apparatus accordipg,. ¢e8di ng- claim in which

t he scraper ﬁmgimmwmﬂowdﬁﬂgé%?%‘}ﬁg@%%ryt nmount ed on chains, the
35 scraper device being provided. w ibchdhk@op et Gyonsst¥fRai ns di sposed in

si de- by-si de reﬂ’tmtpwdg!,‘gﬂgg?%g'f’p%%ﬂ(;t he internedi ate scraper chain is
protractible_ij '6gﬁgéon fromthe inlet end of the vertical crey®syey3 40
6.  Appar at usg‘;gg?;f ng to any preceding claim in which the scraper device
isin the forntof a rotary shaft with at | east one outer scraper flight
extending along a helical line, the rotary shaft being a tel escoping feed
45 screw with at | east one helically extending outer scraper flight. 7.
Apparauts according to any preceding claim .in which the scraper device is
provided with a hydraulic piston and cylinder assenbly 50 for |engthening
and shortening the scraper device. y 8. An apparatus for

unl oadi ng bulk mate- rial froma storage space such as a cargo hold or a
silo, constructed substantially as herein- 55 before described with
reference to and as shown in the acconpanying drawi ngs. Printed for Her
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