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SALA S 198-12-20 TLA r45O.:t5O/85/GVW/GK/K,

ATT: jAN EIDA

KCJPIA:

EETR. FR;;JETEINDAL - LABC/RATORIE-OCH PILC.JUNDERSKNINGEN

i:FFERTNR

VI HAR Ne;JETUFFERERAVaRA LABORATORIETJNSTERATT UTEciRASVID

MINERALFROCEESLAUJRATORIUMI SALA ENLIST F:JLJAHDEF1iRSuKS-

FROGRAM:

I. 5AT3FL,F3ukj'ER

1:1 kR,533NINC1TILL MAX PARTIKELSTORLER1..41PLIGFc1RMALHINGSFbRSok

I SATSL:ARNAR.
;

1:2 MALNINGSUNDERSbKNINGF,JRATT FASTST1:;LLASAMBANDETMELLAN

flETTC2MALNIN3SENERGI3CH PARTIKELSTORLEkSE(JRDELNIMS.
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iLiLIGKETENTILL Vi“SRA';IMETRISKANRIKNINGAV CIRKULERANDE
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•
(UMPLIS ENL. TIPIGAREUTPFONINGAP)gAMT

FdP ATT FAST5T4LLAHALT - UTE±TESFUNKTIONERNAFdR OLIKA MINERAL-
LciMPONENTEPIA.

1:6 FRAMSL;LLNINGAV L1:MPLISrINGD FLOTATIONSKONCENTRATFdR LAKNINGS-
•.)CHCIP-FdFSbrFdR AU-UTVIHMING.

1:7 MEGMALNIN3TILL TPE LMPLIGT VALDA PARTIKELSTOPLEkSFdRDELNINGAR

FdLJT AV LA[NINiss-31AX 48 H) OCH CIP-FdPSdKFåR AU-UTVINNING. ø

1:8 AV-ATTNIN3SFdP3i1;15.:JTNINSS-,^jCHFILTPEPINGSFdP3dk,I MaN
A•

2. RILOTFdPSdF:rAFACITETMELLAN CA - 1 T:H)

2:1 -H,E.OSSNING- MALNING - F•_ASSEPING VaTGRAVIMETPISKSEPAPATICA
FLOTATIi;j11I ENLIGHETMED F1STSCHEMASOM FASTGL LLTSEFTER UT- r


V.ARDERINGAV SATSFdPSdKEN.

LARNINGAV FLC,TATI,..)M3K(ACENTRATETF6LJT AV CIP- AU-UTVINNING
I BATCHUTFåRANDE.

2:2 - SAMMA SOM 211 MEN UTAN FLCiTATI:M.

LA1:MINSAV AVFALL FF‘'ANVÅTGRAVIMETPISKSERAPATflNFdLJT AV

CIP-AU-UTYINNINGI BATCHUTFdRANDE.



141 3. FÖRSdKSMATERIAL

FdP SATSFdRSdKEN UNDER PUNKT 1 BEHdVER VI 150 - 200 KG AV 1:4MPLIGT • kik
FÖRSdKSMATERIAL PER PROVT(P. rp7I HAR EPFARIT ATT TRE GLIKA PROVTYPER '4RAKTUELLA FåR FåRSÖK

YARFdR VI DA BEHÖVER 3 X 150 - 200 KG.

FdR PILOTFdRSdK UNDER PUNKT 2 BEHdVER VI 75 -'100 TON AV Lt1PLIGT >r
FÖRSdKSMATERIAL. 1-1;: R R4KNAR VI MED ENDAST EN PROVTYP.

PROVERNA SKALL KOSTNADSFRITT TILLST4LLAS MINERALPROCESSLABORATORIET,

SALA INTERNATIONAL AB, SALA

t. KOSTNADER

FdP SATSFdRSdKEN UNDER PUNKT 1 '4RFbRSÖKSKOSTNADEN INKL. UTV4RDERING

OCH RAPPORTERING SEK 132.000:- PER PROVTYP ELLER TOTALT SEK

376.000:-.

FdR PILOTFÖRSdKEN UNDER PUNKT 2 XR FÖRSÖKSKOSTNADERNA INKL.

TTVPDEFING PAPPTEPPITI')Er :40.02?!-



5. ‘SILTIGHETSTID

LEhNA :FFEFT p:;F SILTIG T M UTW.NSEU AV MARS -

I1EL F1LSNING

SALA INTERIATINAL AB

PR3CESEAELNINGEM

USTA: WACHENFELDT

j1 1-1.4NVI8AP TILL TELEFCADISKUSSION DEN 17/12 -85 ANG.2 ENDE KI)STNADS-

11,INDIKATIA FjR ETT• ANRI•MINGSVERK FdR EINDALMALMEN.

041%

C1FATTNIN3: A KROSSVERK BESUAENDE Av:

INMATNINSSFICKA MED GRI::LÏ (1,CH MATARE.

PRIMmR Ki:,FTKRriSS MED INTASSJPPNING 750 X 00 MM

MELLANFICKA MED MATARE

SIKTSTATUAI MED DUBBELDOKAD SIKT 1200 4200 MM


SEKUNC4 R KCNKR:)SS TYP SVEDALA 200

TERTI.j, KAKR38S TYP SVEDALA 200

SAMMANBINDANDE TRANSPC) RT6RER SAMT TRANSPC/RTdR

TILL UPPLAG.

E riALNINGB- OCH GRAVIMETRIKRETS BEST4ENDE Av:

BANDMATARE MED V,USUTRUSJNING FdR AUTOMATISK

KAPACITETSPEGLERING

BANGTRANSPR TILL KVARN

KULKVARM STC)RLEK 1.8 X 3.5 M

ELDROCI;KLC,N

SPIRALER MED TOTALT 5 ST P,4MATNINGAR

SKAKBORD DEISTER 15/S

SLUPPFUMFAE

F&RUTS:..TTHINS: KAPACITET 200 Fill:DYSN ELLER 6.5 T/H

mAX. SflOKESTC,RLEK I ING4ENDE MALM 300 MM

MALENERGIBEW)V 12 KWHIT

FLCJATIC,MSTID 15 MIN ROUGHER SCAVANGER

LAKTID 24 TIM

FL::TATI:A4SKC,NCENTRATMNGD 10 0/0 AV INWAENDE

UTRUSTNINSEN LEVERERAS —SKIDMC,UNTED—

INKMMANDE ELKRAFT 3 X 380 V 50 HZ.

•
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FL,L.TATI(iNSANL:: GGNING MED LAKNINGBESTaENDEAV:
i,C,NLITIONERARE1,E MB
R,C,LIGHER- SCAANGER MASKINER 14 ST CELLERVAPtERA
D.S

CLEANERMASKINER30 ST.CELLERVARDERA-C,08M3
L-ANT,ITENERARE2.: MB
LAI,TANRAR4 10 :13EjE CARE:AlIN LEACH

SLUSRVFUMPAR
LJFTS:=iTEM
REAGENSSYSTEM

D LARNINGSANLGONINCiBESUENDE AV:
k:JNLITIC,NERAFE2E N3
LALTANAR 4 70 M FJR CARSCA4IN LEACH
SLURRPUMPAR

LUFTS'iSTEM
5EA,3EN3STEM

E HR.INGUTFUSTNINJI::MFATTAUE:
PRTACiARE Pi4I•G,.1ENDE,AVFALL ()CHKC,NCENTRAT
SAMMANSINDANDER1JRr)CHLEDNINGAR
F”,RSLVATTENPUMP
LRIFTSLAUJRATORIUM
ELFRDELNINGSCENTRAL

F HARLARSETEN

FRCCESSBSGND 20 30 M
FRAKTER

FESERVDELAR
II,FIFTTAGNING
UTEIL&NIN,3



	

PRISER VaR K:jSTNADSINDIKATIONFdR DE OLIKA DELARNAaR FdLJANDE:

	

GRUPP A 4.8:0.000:-

	

B 2.400.000;-

	

L .200.000:-
4.100.000:- ALTERNATIV

	

E 1.:00.000:-

	

F 3.200.000:-

KOSTNADERNAAVSER GAGENS PRISNIVaOCH BdR SÅLEDESRaKNAS UPP MED

CA 0/0 PER MaNAD FRAM TILL TIDPUNKTFd.RIDRIFTTAGNING.

I CiVANSTaENDEPRISERHAR VI INKLUDERATUTRUSTNINGFRAM TILL
11 KLEEE LiJADEDCARBc)Nsl.KOSTNADFUR UTRUSTNINGFdR FORTSATTBEHANDL

FRATITILL SULDTACIP SESIR PZ YILLEMMETC,\D
A:I EER EF Ii.itUDERADENNA hOSTNADSPC,STI ER TOTALKALWiL.

111TIDPLAN FRaN iADERDATUM:

BYGSSTARTPROCESSBGGNAD 4 MaN
LEVERANSA7 PRC,CESSMODULER 7 MaN
START PRG7DRIFT 10 MAN
PRODUKTION 12 MaN

BEMANNING3FdRSLAG:

1 ANRIKNINGSINGENJdR DAGTID
1 LABORANT




1 UNDERHaLLSNEKANIKER




1 KROSSRdTARE PER SKIFT
2 PROCESSRdTARE PER SKIFT•
FdR STdRRE SERVICEARBETENIT.EX. UTE AV KVARNINFODRING,

TECKNAS ETT SERVICEAVTALMED LaMPLIGTFÖRETAG I OMRÅDET.

YI dNSKAR ER ALLA EN TREVtIGHELG OCH HOPPAS PA ETT INTRESSANT
SAMARBETEUNEER 1965

SALA INTERNATDNAL
ANLGGNINGSAYC,ELMIN,S.EN

h'I'LLBEPG

Irt;



1984-05-30 GK/AMA

Gbran Kollberg

A/S SulfldmalmFaclonbridgeNikkelverkAktie-
selskap
P.O. Box 457
N-4601 KRISTIANSAND5
Norge

Attention:RonnySivertsen

OFFERTMIM 214.84.477/1

Bindal- ro ektet

Aberopandesammantrådei Sala 29-30maj1984 har vi nbjet

sammanfattaleveransomfattningoch pris enligtfbljande:

Pos 3035 Bandmataremed vågutrustningfbr automatiskkapacitets-
reglering.

Pos 3040 Bandtransportbrlångd9 m, bredd 500 mm

-Pos 4700 Kvarnvegn,komplettmed SRR kvarn 1.8 x 3.6 m

3 SlurrypumparSPV 232-50

1 SplralMark VII med tre lngångar

1 HydrocyklonKrebs068

Pos 5000 Flotationsvagnkomplettmed.2 st

KonditIonerareANC 1 m3, 2 + 2 st• FlotationsapparaterAS 0.6-2, 4 + 4 st

AS 0.21-2,1 blåsmaskin

Slurrypumpar,SPV 232-50 5 st.

11/
Pos 5500 FlotatIonsmodell,komplettmed 3 flotations

apparaterAS 0.21-2

Pos 5800 Reagensutrustningbeståendeav 1 mixertank200 liter,
med amrbrareoch transferpump,3 stycken200 liters
f6rrådstankar,1 reagensdoseringspumpmed 12 manuellt
justerbarapumphuvudensamt 1 skumbIldardoserpump.

.../2



Göran Kollberg/ama

Pos 9000 DiversehjX1putrustn1ngomfattande:

2 st Domkrafter

1 sats Sammanblndanderbrledningar

1 " "- elkablar

1 st Elfdrdelningscentral

1 • Provtagarefbr torrt gods på band

4 " Provtagarefbr pulp

1 " AvfallspumpVASA G 80-214-805

1 • VattenpumpVASA G 80-213-80

Totalprisfdr ovanståendean1Bggn1ng	 SEK 5 167 000,-

V111korenligtvår tidigareoffertNo. MIM 214.84.477,daterat
84-02-08,samt fbrslagtill Letterof Intent,daterat84-04-26.

Med vänl1gWsning

SALA INTERNATIONALAB
AnlBggningsavde1ningen

Gbran Kollberg IngvarLiljeberg

2/2

Kopia:ArthurRdrinkvist



Bilaga10

GR1NDABILITYTEST

Particlesize (k80)vs net energyinput
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SALA
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LETTER Of INTENT

BINDALGULDPROJEKT

Syfte: Fttnyttfdretagtillhålftenagt av NorskHydrohar

fdravsiktatt kOpaen mobilfdrsdksanrikningsanlågg-

ning,CaravanMill,frånSalaInternational.Anlaggningen

skalluppfdrasi Bindalsområdetoch anvåndasfdrprovan-

rikningav denmalm,sombrytsi en undersdkningsorti

Kolsvik-malmfyndigheten.

Provanrikningenår planeradatt hdrjaunderhdsten1985.

fdrattmdjliggdrakortastmdjliqaleveranstidav Caravan

Mill-utrustningenharNorskHydrooch SalaInternational

dverenskommitde villkorsom framgårav detta"Letterof

Intent",vilketår baseratpå SALAsoffertMIM 214.84.47f

daterad1984-02-08samtdiskussioneri Saladen 28 mars 1985..

Omfattning:

Priser:

CaravanMill-leveransenomfattarhasutrustningenligtbifo-

gad specifikationavseendemalning,anrikningoch avvattning

beråknadfdren ingåendekapacitetav 10 t/h.

Anlåggningensutformningframgarav layoutritning A1- 203004.'

Prisetfården specificeradeutrustningenår SEK 8.850.000::.

Prisetgållerfrittsvenskverkstadnch år fast,får leverans

senast1985-09-30.

30 vid formellorder

60 vid leveransfrånfabrik

10 1 vid anlåggningensidrifttagningdocksenast3 mån.
efterleverans.

•
Betalnings-

villkor:

•
Tidplan: Letterof Intentsigneratsenast1985-04-12.

Formellordersenast1985-04-30.

matt- och belastningsritningarfår fundamenteringsåndes

senast1985-05-01.

Leveransfrånverkstadsenast1985-09-30.



2.

Annullerings- NorskHydrohar rattatt annulleradetta"Letterof Intent"

ratt: framtill1985-04-30mot ersattningfbrSalaInternationals

nedlagdakostnader,dockmax.SEK 250.000:-.

En eventuellannulleringskallvarabaspradpå att projek-

tetstidplanvasentligtfdråndraselleratt projektetej

genomfbresbverhuvudtaget.

I handelseatt NorskHydroutnyttjarsinannulleringsratt

skallbetalningske 30 dagarefterfakturadatum.

Process-och

montagehjålp:

SALAfbrbindersigatt biståBindal-projektetmed process,

montageoch igångkbrningshjålpmot ersattningenligtgållande

prislista.

Fdratt gemensamtutvecklaen lampligprocessfdrvidare-

fbradlingav flotationskoncentratetbidrarSALAmed personal-

insatserfrånvår processavdelningmotsvarandeen kostnadav

SEK 100.000:-samtkommerSALAaktivtatt stddjaprocess-

utvecklingenmed egetknow-howoch i bvrigtutnyttjade

kontakterSALAharmed t ex Bartles,MountainStates,MINTEK

och KAMYR.

Sala 1985-03-28 Sala 1985-03-28

fdrNorskHydroA/S fdr,SalaInternationalAB

KurtOhlsson

i',/(;47

Gbran



8,9 Tar

1985-03-28
Bindal - Specifikation malning - flotation - avvattning

fbr bkad kapacitet till 10 t/h ingående godsmångd

Inmatning 1 st Bandmatare med våg utrustning fOr automatisk

kapacitetsreglering

1 st Bandtransportbr 1angd 9 m bredd 500 mm

Malnings 1 st Kvarnvagn komplPtt med kvarn SRR 1.8 x 3.6 med en

vagn netto maleffek1 av 96 kW

1 st Slurrypump till cyklon SALA SPV 263-80 med variator-

drift och 7.5 kW motor

Gravimetrisk 1 st Hydrocyklon SALA Krebs D 10 B med gummifoder och

anrikning manuellt justerbart apex

rammonterad
2 st Spiraler SALA MDL Mark VII vardera med 3 st ingångar

Flotation
vagn 1

Flotation
vagn 2

1 st Slurrypump SALA SPVC 232-50

1 st Skakbord SALA Deister 15 S

2 st Konditionerare SALA ANC 1.5 m3

3 st Roughermaskiner SALA AS 0.6-2 med skumaystrykare

4 st Scavangermaskiner SALA AS 0.6-2 med skumavstrykare

1 st Flotationsluftflakt

3 st Skumpumpar SALA SPVC 232-50

1 st Avfallspump SALA VASA G 80-214-80S med 7.5 kW motor

Repetering 1 bestående av 7 st SALA AS 0.21-2

flotationsapparater med skumaystrykare

Repetering 2 bestående av 6 st SALA AS 0.21-2

flotationsapparater med skumaystrykare

3 st Skumpumpar SALA SPVC 232-50

Flotation Repetering 3 bestående av 5 st SALA AS 0.21-2

rammonterad flotationsapparater med skumaystrykare



srstran 2/2

Reagensmodul 1 st Kalkmjölksberedningsenhetmed doseringspump
rammonterad

3 st Beredningstankarför reagensmed propelleromrörare

3 st Fbrbrukningstankarfbr reagensmed doseringspumpar

1 st Doseringspumpför skumbildare

Fbrtjockning 1 st SALA LamellfbrtjockareLTS 100 med skrapverkoch
underloppsventil

1 st Slurrypumpfbr underloppSALA SPVC 232-50

Filtermodul 1 st VacuumfilterSALA TF 56 med 9 m3 filteryta
rammonterad

1 st Vacuumstationmed vacuumtank,vacuumpumpoch
filtratpump

1 st Kompressorfbr puffblåsning

Hj'å1put- 2 st Domkrafter
rustning

1 sats Sammanbindanderörledningar

1 sats Sammanbindandeelkablar

1 st Elfbrdelningscentral

1 st Provtagarefbr torrt gods på band

4 st Provtagareför pulp

1 st VattenpumpVASA G 80-213-80



SALA LABORATORIERAPPORT NR F-10684

ARENDE AnrikningsfOrsbkpå guldmalmfrån BINDAL, Norge,

har utfbrtsfor att rekommenderaflytschema.

•

SLUTSATS Momentmalningfrån K80 -2.0 mm till K80 -75 pm ger 9.0 kWh/ton

netto och flotationstestenpå malproduktenger vid samma

flotation29 g/t Au till 94% utbyte. Vid selektivAu-flotation

kan halter på 200-300g/t mycket lått erhållasmen fOr att

bestämmautbytetbehbvsytterligaretester.

HGMS tester utfördespå ett samkoncentratmed resultatsom

inte ger någon indikationpå separationsm ligheter.

•

DATUM SALA 1984-08-01

UTFARDARE

KennethJohansson

VART ORDER NR 1-490477



SAS A F-10684 1.

1984-08-01
KennethJohansson/UL

INLEDNING

Av Henning Fangel,Fangel Idé AS och Ronny Sivertsen,FalconbridgeNikkelverkAS,

erhölls två prover benämnda C och F dår F höll ca 5 g/t Au och C 8.9 g/t Au.

Arbetet har inriktatspå F-provet.

111
PROVBEHANDLING

Prov F krossadesner och delades i en del for momentmalningvilken krossadestill
111	 100% mindre ån 3.33 mm och resterandemångd fbr flotationstesterkrossadestill


-4.69mm. Siktanalyserfinns beskrivnai bilaga 1 och 2 dår också malprodukterna

finns redovisade.For flotationstesternamaldes 1.0 kg prov i ø 200x300mm


kvarnenmed stängervid 65 vikt-% fast godshalt.

FLOTATIONSTESTE9R

Tester har utfbrtsmed olika reagenskombinationeroch de redovisasi bilaga 3 till 8.

Det har provats två typer varav den ena ärvattdra upp guldet tillsammansmed kis

i ett bulkkoncentrat,vilket har i test 5 givit 29 g/t Au i koncentratettill 94%

utbyte.Den andra vågen år att dra Au selektivtfor att sedan dra kisensom då

får ungefår samma halt som ingåendetav Au. Fbr att få en säljbarproduktbehbvs

200-300g/t Au vilket år fullt mojligt att uppnåmen fbr att se vilketutbyteman

kan uppnå behövsytterligaretester utfbras.Halt/utbytesdiagramfinns i bilaga 9.

HGMS-SEPARATION

Samkoncentratetfrån test 3 delades i två delar fbr HGMS-testerfor separationav

Au och kis men resultatet(bilaga5) ger inte några indikationertill separations-

möjligheter



SALA F-10684 2

1984-08-01
KennethJohansson/UL

MOMENTMALNING

Malningsstudienår utfbrd i 0 300x400mm momentmåtningskvarnendår malningmed

kulor gjorts till tre nivåer från ett ingåendeav K80 -2.0 mm. Partikelstorleken

blir K80 -75 pm efter 9.0 kWh/tonnetto vilket kan utlåsasur bilaga 10 och

partikelstorleksfbrdelningenkan ses fbr ingåendeoch malprodukt i bilaga 2.

•
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Bilaga 3

Malning 13.7 min

Ber.ing.

5 g/t AP208
5 g/t AX
0 g/t TEB

7g/t AP
Og/t AX
li(t TEB.,

Flot. 5.5 min
pH -8.2

--

Scavenger
4 min Flot.

Restprodukt

7g/t.AP
Og/t AX
Og/t TEB

Mp 1

5.4 % S

Ø 200 x 300 mm stångkvarn


Vikts-% Au g/t Ford. % S Ford.

100.00 4.8 100.0 5.0 100.0

29.45 15.2 92.6 15.6 92.7

70.55 0.51 7.4 0.51 7.3

5.62 2.3 2.7 2.69 3.1

64.93 0.35 4.7 0.32 4.2

7.01 2.8 4.1 4.9 6.9

22.44 19.0 88.5 18.9 85.8

2.89 7.1 4.3 15.9 9.3

19.55 20.8 84.2 19.4 76.5

BINDALF Test 1

Ing.analys987.1 g 3.6 g/t Au

•
•

Mp 2


Konc



BIlaga 4

Ing.

BINDAL F Test 2

998.9 g
Vikts-% Au g/t Utbyte % S Utbyte

_„--300 g/t Na2CO3

pH 8.5 ø 200x300mm 12 min.

100.00 5.2 100.0 5.2 100.0

7 g/t S 5794'
,,130 g/t Na2CO3





0 g/t TEB






pH 8.5 6 min Flot. 0.53 274 28.0 11.2 1.2




50 g/t KAX





51 g/t AP208





20 g/t TEB





7.5 min Flot. 25.71 12.5 62.0 18.0 88.7




20 g/t KAX





10 g/t TEB

pH 8.6






2.5 min Flot 2.62 3.5 1.8 5.8 2.9




Avfall

g/t KAX

71.14 0.6 8.2 0.53 7.2




.10,g/tTEB






H8.2 MP 1 6.42 5.8 7.2 12.2 15.0




4.4 min Flot.







19.29 14.8 54.8 19.9 73.7




- 5 g/t KAX






.10g/t TEB

pH 8.0 MP 2 5.01 9.0 8.7 18.6 17.9




3.0 min Flot.






S-Konc 14.28 16.8 46.1 20.4 55.8




Au-MP 0.44 105 8.9 9.1 0.8




5 min Flot.






Aa-Konc 0.09 1100 19.1 21.7 0.4



?Og/tKA)
itt TEBr

pH -7.9

Scav.

MP 2
4.4 min Flot.

pH -7.9 g 8.1

S-Konc

+ 147pm

10 kG

Magn
Omagn

Magn
Omagn

151:G




Bilaga 5 -

Vikts-% Au g/t Utbyte % S Utbyte

100.00 6.1 100.0 4.9 100.0

30.37 18.6 92.4 ' 15.1 93.6

2.16 2.8 1.0 3.0 1.3

67.47 0.6 6.6 0.37 5.1

6.54 2.8 3.0 3.4 4.5

23.83 22.9 89.4 18.3 89.1

3.37 8.5 4.7 9.6 6.6

20.46 25.3 84.7 19.7 82.5

0.04 504 3.3




2.95 38 18.3 19.2 11.6
7.62 19.5 24.3 20.1 31.3

2.18 35 12.5 18.3 8.1
7.67 21 26.3 20.1 31.5

BINDAL F Test 3 o 4

Ingående-5 mm 991.5 g

få200x300mm 12 min

pH -8.0

ci) -H2504

38 g/t AP208
10 g/t TEB
10 g/t KAX pH-6.6

111 13.5 min Flot.

pH -6.4 - 7.8

Avfall

Og/t KAX

Og/t TEB

MP 1
pH -7.6 8.1 7 min Flot.

VL.



BINDAL F Test 5

Ingående-5 mm

200x300 Vikts-%

12 min

Au g/t Utbyte

Bilaga 6

% S Utbyte

200 g/t A9NO3

ci) 10 min Mix

100.00 7.7 100.0 5.3 100.0

58 g/t AP 208





30g/t TEB





1111p/tKAX

pH -8.2





6.5 min Flot. 29.08 25.3 95.8 11.1 94.8

34g/tAP2

lag/tTEB






311!/tKAX







Scav. 5 min Flot. 3.75 3.3 1.6 3.5 2.5




Avfall 67.17 0.3 2.6 0.21 2.7

17 glt AP 0-8






10 g/t TE







MP 1;5 min Flot. 4.39 3.1 1.8 4.5 3.8




- - -24.69 29.2 94.0 19.4 91.0

• 17 g/t AP208
10 g/t TEB







MP 2;4.5min Flot. 1.45 21.4 4.0 11.3 3.1




Konc. 23.24 29.7 90.0 19.9 87.9
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BINDAL F Test 6

Ingående-5 mm

ø 200x300mm
Vikts % Au g/t Utbyte

51 g/t AP238
10 g/t TEB

12 min

6.5 min Flot.




pH -8.1 3.2 75 46.6

10 g/t CuSOA




34 g/t AP238





111






3.5 min Flot 13.5 9 23.6

25 g/t CuSO4





51 g/t AP238





20 g/t-TEB






4 min Flot. 15.2 8 23.6

25 g/t CuSO4





20 g/t KAX





17 g/t AP238





• 2 min Flot. 3.3 2.8 1.8




200 g/t CuSO4





a 20 g/t KAX





17 g/t AP238






3 min Flot. 1.7 2.0 0.7




Rest 63.1 0.3 3.7




Ber. ing. 100.0 5.1 100.0
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BINDAL F Test 7

Ingående-5 mm

1J-----Fh
få200x300mm 12 min.

200 g/t Na2CO3

34 g/t AP 238

Vikts-% Au g/t Utbyte

20 g/t TEB

10 g/t KAX

10 g/t TEB

50 g/t CuSO4
34 g/t AP238
20 g/t KAX
10 g/t TEB

•

pH 9.4-8.7




4 min Flot.

pH

2.8

2.0

23.7

7.9

77

29

7.4


3.9

42.7

11.5

34.7

6.1

3 min Flot.

pH -8.5
2.5 min Flot.

pH -8.5
6 min Flot.

Rest 63.6 0.4 5.0

Ber. ing. 100.0 5.1 100.0

g/t AP 238
10 g/t TEB

•
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Sala International 1984-02-08 GK/K0

Gdran Kollberg

A/S Sulifidmalm
Falconbridge Nikkelverk Aktieselskap
P 0 Box 457

N-4601 KRISTIANSAND S
Norge

Att: Ronny Sivertsen

OFFERT NR MIM 214.84.477

Bindal projektet•
Vi hånvisar till diskussioner i Sala den 27/1 1984 avseende en SALA Caravan Mill
anlåggning för Bindal guldprojektet.
Utrustningen år avsedd att anvandas som en kombinerad pilot- och produktionsanlagg-
ning fdr den tillredningsmalm, som den nya undersdkningstunneln kommer att ge.

Verket placeras nere vid fjorden i princip enligt Er skiss daterad 17/1 1984.
Vårt uppstallningsfdrslag framgår av layout A1-200 461 dår aven ett enkelt block-
schema visar det fbreslagna flytschemat, vilket år baserat på Lakefields rapport.

Omfattning

Vi har ndjet offerera utrustning och tjanster enligt fdljande:

Krossning

As Hjulburet krossverk komplett enligt specifikation List No. 1100 A.
IIIVerket har en genomsnittlig kapacitet av ca 20 t/h vid krossning från n)ax270 mm

ingående gods till allt minus 8 mm räknat vid en malmbulkvikt av 2 t/m'.

1,Transportdreroch fickor 


Utrustning för inmatning, transport och mellanlagrina enligt specifikation List No
3000 A.

Transportbrerna år av sjalvbärande fackverkstyp med tackt bverpart. Transportbren
till mellanlagringsfickan år fbrsedd med gångbana utmed ena sidan.

Fbr kontroll av matningskapaciteten till kvarnen ingår en automatisk vågbandmatare.

8 Malning

Trailermonterad kvarnutrustning komplett med en SALA SRR 1,8 x 3,6 m genomstrdmmande
kulkvarn, 100 kW netto maleffekt, enligt specifikation List No 4700 A.
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Flotation

Trailermonterad flotationsutrustning omfattande 2,4 m3 roughervolym, 2,4 m3
scavangervolym samt 2 cleaner steg vardera 1.7 m3 enligt specifikation List
No 5000 A.

Avvattningsutrustning

Rammonterad vakuumfilterenhet, filteryta 3.4 m7, med fristående lamellfertjockare
41/ LTS-50 enligt specifikation List No 7000 A.

Filterenheten är placerad så att koncentratet faller direkt ned i containers fOr
vidare transport.

Diverse utrustning

I enlighet med rapporten från Lakefield fdreslår vi att flotationskretsen byggs
upp med tre repeteringssteg. Det tredje steget bestående av tre stycken AS 0.21-2
ar gjord som en lds modul och placerad intill flotationsvagnen.

Fbr att fånga eventuella "nuggets" ur flotationsavfallet fdreslår vi, att en trippel-
spiral typ MDL Mark VII installeras som guldfalla.

Automatiska provtagare fdreslås fbr:

ingående till buffertficka (kvarn)
ingående till flotation
flotationsmellanprodukt (retur till kvarn)
flotationskoncentrat
slutligt avfall

I Civrigtingår rdr och elutrustning liksom avfallspump och reagensutrustning i en-
lighet med specifikation List No 9000 A.

Kundens åtagande

I vår offert har vi ej inkluderat betong- och byggnadsarbeten liksom uppvarmnings-
och belysningsutrustning.

Vidare har vi raknat med att Ni håller inkommande farskvattenledning ca 15 m3/h
vid 300 kPa, inkommande elmatning 3 x 380 V, 50 Hz, 400 kVA samt utgående avfalls-
ledning.

Reservdelar

Vi ber att få återkomma med reserv- och slitdelsfbrslag då den slutgiltiga omfatt-
ningen av leveransen ar beslutad.

•
•
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PriE.

Pris fbr ovan specificerad utrustning SEK 7.810.000:-

1 ovanstående pris ingår:

Krossutrustning pos 1105 - 1140 samt 3005 - 3020 med SEK 1.530.000:-

Avvattningsutrustning pos 7005 - 7045 med SEK 890.000:-

Priserna år fasta fbr bestallning och leverans enligt nedanstående tidplan.

Leveransvillkor: Priserna galler fritt svensk verkstad inklusive erforderligt

emballage.

Fbr leverans med båt från Vasterås till kaj vid Kolsvikbogen har vår skeppnings-

avdelning beraknat ett pris av ca SEK 170.000:-.

Om Ni så bnskar kan vi bistå eller ombesorja transporten till anlaggningsplatsen

på Er bekostnad.

Betalningsvillkor:

30 % vid order
60 % vid leverans från fabrik
10 % vid godkant montage, dock senast 3 månader från leverans.

• Tidplan:

"Letter of Intent" i samband med mbte i Oslo den 21/2 1984.

Formell beställning senast 15/3 1984.
Mått och belastningsritningar fbr fundamentering senast 15/4 1984.

Utrustning fardig fbr leverans från verkstad 31/8 1984.

Annulleringsratt

Under perioden 21/2 1984 till 15/3 1984 har Ni rått att annullera "Letter of

Intent" mot ersattning av våra nedlagda kostnader, dock max SEK 150.000:-

Process- och montagehjalp

SALA's process know-how står till Ert fulla fbrfogande under projekterings- och

produktionstiden.

•

•
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Vi ståller gårna upp med processingenjbrer fbr utbildning och i drifttagning

liksom med montageledare fbr installationen på plats.

Tjånster enligt ovan debiteras enligt bifogade prislista PB 8860/84.

Vi år också mycket intresserade av att undersbka mdjligheten att laka ut åde1-

metallerna ur flotationskoncentratet, t.ex. med Carbon-in-Pulp processen som

vi fbr nårvarande har under utveckling i vårt processlaboratorium.

Giltighet


Denna offert år giltig för bestållning enligt ovan redovisad tidplan.

Allmånna villkor

I bvrigt gåller fbr denna offert allmänna leveransvillkor enligt NL-79.

Med vånlig hålsning

SALA INTERNATIONAL AB
Projektavdelningen

Gbran Kollberfl Ingv‘r Liljeberg

Arthur Rbnnkvist

Bil: enligt ovan

cc MRN
Maskin a.s. Argo, Norge



NL79

ILLMINNILEURINSIIESTIMMELSER
fOr leveranser av maskiner samt annan mekanisk och elektrisk utrustning inom och mellan

Danmark., Norge och Sverige.

dIntagna ar 1979 av Sammenslutningen af Arhejdsgivere indenfor Jern• og Metalindustrien i

fkinmark, Danmark. Suomen Metalliteollisuuden Keskusliitto — Finlands Metallindustrts

CentralfOrhund Finland. Mekantske Verksteden Landsforening, Norge, samt .S.veriges

Mekanfürhund Sverige.

I illamplighet I everanstid

I 1)  ',..a allinanna Ineran.besraTurneker skall under

.attrung att parterna skritthgen eller pa annal .att overenskom-

nut harorn aya tillarupmny.iden man de ei andras genom skritt

overensk  nnmelse nnieli,itr parterna

Ritrungar h hyskri  rungar

upp:211ter Vetiallande vikt, dunensnmer, kapatilet.

relemske •,11 andra data i kataloyet, pt, pekt, Lukular,

annunser. InldrnaterLd h priNlistor ar unrerinhga. Sadana upp
gilter ar lundande endavi den man avralet uttn.ekhgen Iran%isar

iii
41,

dem

.1113 nitnnyar o, h rekniska liandlundo 1dr tillverkrung .1\
go.1.,e1 eller del lirit. vilka ae saliaten overlamnats liii koparen

fore eller eller avialeis slutande, lirlilir s.ili,ireirs egendom,
far ej (liii ilenities medgivande anvandas JV koparen eller kople-

rav, reproduieta.., utlannnis eller pa annat satl bruwas tredre


mans kannednm.

4 Mla rilnundu LL li tekniska handling.0 tor tillserkruny

godset eller del diris ‘ilka av koparen iwerlaninat+ .aliaren

fore ellen elier aelidets dutande, tdri.hr koparen, eyend.n.,

Iar uran iertrtes medgnande an‘anda‘ 5 .allaren eller komeras

repn.du et.1, ulliittrra  eller pa annar •31t  , r6rieds ullreirc man,
kannednrn

Pa hevar.iu skall saldnen tlen punkr 22 ar

 !1 :ht dn   at  li k•.,:navdrdr tillhandadel1a h.m.d•

ritninr.ir. du, li Inte
ar JI  vjja 1,1 fill  crkninr, att ki•paryn iL all kunna

ornhys..na muntag., wang  attrung. drilt h underhall prilu.
rripet irp,r,innnur) lelar Sadana uppyn
ter ritrunga: blur koperens y  rend..m. De
inskrankrungarn, ,.11; .1 rurnmgar Ick

niska tilhetkruni. ellet dei dar.i  agy,

mte hlkuninunu p.1I torevarande punkt nmnamnda uppyitter

SaIhrun Jrcr emellurtril toreskina, att de skall
lirilli k“nirdentrella

Rupat krung

6. Siv itl;ie i anrr,,i enenskunninnils. skall

al i priltst,br o h kataloger angn,na priser anses galla .dor
pa.. kat ri1,1.,

 ,1 ",h upplagril prIser Innt1atta kostnadveld,
sadan MTIV undtd
transp,r1I,711,  11,ndc:, crNIrdr.p, tnr skada
eller tortunting a  Yolvet, Tlar den i a  rai.d


14-latnillykevrlun

Lekeranspun

.'“talaile skall uttoras i ..rhars'rls :ahnk undyr

norm.d arhet.ddi. annar uverenskommus Darest tek-

niska besrammelser t,“ pro  en el angivut. i avtalet, ,kall pr..ven

utforas uivererissi.mirurruelse med de n,rmer, allmam 1111:11r1
pay inorn vederhorande undu  trihransLb i det land, dar godver

illverka‘,

Saharen skall underrarta koparen1WIleveranspro  i5.i eod

all knparyns onlbrid kan narvara. Orn koparen el ar lore
tradd vid proven, skall vallaren kopaten provningspruto-

kuller, vais riklughel kitaren ager hysinda
Dareq vid leveranluov godset hefinns v;11:1 hehaltat med

rel eller el rirverensstammelse med avtalet. sk,iil sanaren InIt'd

all sk  ndsarnhet a‘lualpa tylet eller tills...„itt godser hungat
overenvstammelse med a talet. Pa koparens hepran skall nett
pro‘ daretter utloras Orn telet ‘arri ober  dhyr, kan tt pm  
inle pati.rdras

li Sa‘rda er annat overtmskununnts, skall ,ydraren hara

kostnadyr ror leveranpr.R, som uttors i iarn.labrak.rned undan-

tay is darmyd tor.nade personliga ulyilrer lor kuparens omhud

1.S.r.nla el annat overenykonmuts. skall leveranstrden rak

nas Iran den  enaste ;1\' tollande fidpunkter

dagen for avtalets vlutande;

liidagen da ‘altaren erhaller meddelandv alt gdny importh-

cens utstallts, orn ‘nlan erturdrai tor avtalets Iullirorande.

dagen da saliaren  ffian toreskrn.en betal-

mny, sunt skall erlaggas mnan rill‘erkrungen pahorlas.
mner sallaren att avtalad lyveransfid at honum inte kan hal

las eller framst,if drosinal pa hans sida s,is,rnu sann.dikr, bor nan

uran upp.k..  skritiligen meddela koparen defla anyv
or  aken n11 drny.maler sarnt savitt menhyr den tulpunkr. da leve

ranken berakna  kunna kke.

I2 Onn Inymansfunkuninu uppstar pa 113111111av narnn i punkt

33 angiven omstandignet eller pa grund nagon koparens hand.
underlatenhet, ‘kall leVeransnden torlangas MCd

muu under lnun.d nstagande till ornetandigherer

anses sk:ilig Med undarday fOr del tall, sorn avses i punkt If..ager
denna hestammelse tullampning. 1,11Iorsaken tili droisma

ler untratlar tore elter utgangen as li'n a  Ldade leverans-
tiden

13. Darest saliaren ei avlamnar godser morn leeeranehden eller

murn den med stud as hestammelserna i punkt 12 utstraLkta
nden.a  Zer koparen ratt 1111 vile, ‘avuda det unte II1Cd llans  ru
tinnslandighetetnd I 1.11ICI skahren T/UI ktiimnr,i antagas att kop.den
ei a.amkats nayon skada

Sa  ii, ei annat o  yrendly..mmuti, sk.d1 Ii.hande pro.enr.atse,
respekn‘y maNnneriny Y.dla t ur ,4,,nnarAn,!,

uusrers-:,k,.,as:'r,:eu der, a  ralade
s.un hant..t sly V...n dela. L.....1set.‘ilken .I  dr,n,
IThiler k.tn laga• i .nset1 liruuk Orn det helopp, pa vilker

‘det skal: 1.-rakna. o  ersnyer i,Iui iuuulisvt-ndke

vder pa der,,,  yrskuutande delen per

Veraknas in Sarfe hill veLka ,IMI  171:111:i  arar, rak
nat tran den dag ila guudsLt skulle lr.i in.lamnats, skall over-
drya ": as ute nu del av kopeskillinyen, som hantor


den del as guulset, sunn nte kan tagas i a‘sett bruk.

Med forbehall tor vad vym vtadgas i punkr 15 luieduter erlay

gande av kkp.uen tran ratten lill earle annan yortgorelse

anlednme is salduen. drunsmal att avlamna godser
14.6rn den i avtalet angr‘na Incranstrilen endaq ar ungerai

aydr ‘ardeta parten. etter ufranyen is r‘a treduedelar is den

salunda angn.ne ndu'll, skruthgen .1r1111,,d.1 den andra p.IFICT1 att
rratta o  erensk,,mmelse en hestannt relpnnk

Orn avtalet ei L'Illrunrrivr naenn le  eranstii. drer  artler,

parren ette, 5e5 tran a  taler...lutanVe

tara p., har ang“et sett

Salunda beitand trd skall uu.dI.i .asnr-e. aetalet tasivolld

tanstd!..vh. heItanynelserna u punkt 13 :112-1fillammune darpa

Onn km Nrun vh  ut Veretn
gadtmll  adJnI Irlas1711.111  Ire situu dvses punkt IV, allfiarnt irutm

icseremis, aryt k"Pyren Yerl“n1 skruiligt rned.leldnde null  alralcn
krava le‘era'r-n.L.11 ta.d.r.dla duthy Irust hauh.r  ilken skall
sk,dn. hans...n liii redan inrrana! dro.sndd Darest ‘Mared

nagon annan orsak sidan, tor dker. kuparen bar .111,,Partt.
underlater att yora dIt v.rd sorn pa trine mi ankummer tor ut-

tora le‘erans Innrn anigiVen ager koparen gennm skrittligt

meddelande iii saliaren hava avtalyt vad a  ser ‘len del g.odser,
mun Inte kunnai tayas bruk ei h utover enhyl

punkt 13 3  .alraren erhalla er‘atining tor skada, som koparen


asamkats ull tolud iv saharens underlatenhyr. Skady..tandet tast

med hans‘n liiiomstandighelerna i aller ntremi rna Cavii,I

ei annat o‘drellskuTIMIlls el o‘erdfiga ".` a  vardet den

del, som unte kunnar taya, i assett hruk.

16. 1-inner koparen art han inte kommen att kunna mortaga

godset p.i taststall.1 day eller Iramstar drolsmal pa hans gda ..a-

vorn sannolikt, hor han utan uppsko  skrilthgen meddela ealjaren

detta Idh danid ange nrsaken druhrnalet ,anul savin mejlien
den fidpunkt. ,LI nildtagandet heraknas kunna ske.

DIII koparen underlater mattana  nnisci pa la.tstalld dag,
ar han det yakrat sk)1,Ity mii erlagya  arle hetalmng, som gmrt,



beroende av leverans, som om godset ifråga hade levererats. Sålja-
ren skall ombesOna lagring av godset på koparens risk och be-
kostnad. På begåran av koparen skall saljaren forsakra godset på
koparens bekostnad.

Såvida inte koparens i punkt 16 angivna underlåtenhet
beror på forhållande, som avses i punkt 33, åger såljaren skriftli-
gen uppfordra koparen att inom skålig tid mottaga godset.

Om kbparen, oavsett anledningen, underlåter att gbra detta
inom sådan tid, ager saljaren genom skriftligt meddelande till
koparen hava analet vad betrtiffar sådan del av godset, som på
grund av koparens underlåtenhet inte mottagits, och av kbparen
erhålla ersåttning fdr skada, som koparens underlåtenhet åsam-
kat honom. Hogsta skadeståndsbelopp, som kan utgå, må ej
Overstiga den del av kopeskillingen, som hånfOr sig tiD den icke
mottagna delen av godset.

Betalning

Om ej annat overenskommits i avtalet, erlaggs betal-
ningen kontant med en tredjedel vid avtalets ingående samt med
en tredjedel, då den huvudsakliga delen av godset anmalts leve-
ransfardigt. Slutlikvid erlaggs vid godsets avlamnande.

Det levererade godset forblir saljarens egendom, till dess
detsamma blivit till fullo betalt, i den utstrackning som sådant
ågandetåttsförbehåll år giltigt enligt tillamplig lag. Accept eller
annan forbindelse anses ej som betalning, forran den år helt
inlost.*

Om kerparen ej erlagger betalning i ratt tid, år såljaren
beråttigad att från fårfallodagen tillgodoråkna sig drOjsmålsrånta,
som skall toterstiga i såljarens land officiellt faststållt hOgsta dis-
konto med fåljande procentenheter:

Om saljarens land år Danmark 2 %
Finland 3 %
Norge 4 %
Sverige 7 %

Oberoende av såljarlandet skall drOjsmålsrantandock samman-
lagt uppgå till lågst 10 %.

Om kiiparen på grund av annan omståndighet ån som avses i
punkt 33 inom tre månader alltjämt inte har erlagt det fOrfallna
beloppet, åger saljaren genom skriftligt meddelande till kiiparen
håva avtalet och av kbparen erhålla ersåttning får åsamkad skada.
Skadeståndsbeloppet må ej bverstiga vardet av den icke hetalade
delen av godset.

Ansvar fbr fel

Såljaren fårbinder sig att i enlighet med vad hår nedan i
punkterna 22 -31 stadgas avhjälpa alla genom bristfälligheter i
konstruktion, material eller tillverkning uppkommande fel.

Såljarens ansvar avser endast fel, som visar sig under en
tid av ett år råknat från den dag. då godset anmalts fardigt for
avsandning. Om godset anvånds mer intensivt ån som avtalats
eller som kan anses tbrutsatt vid avtalets ingående, forkortas an-
svarstiden i motsvarande grad.

Om avsåndningen fårdråjs, fårlangs ansvarstiden med den tid,
som svarar mot drojsmålet, så att Isciparen i full utstrackning
kommer i åtnjutande av den for utprovning av godset avsedda
tiden. Om sådant dråjsmål emellertid beror på omståndigheter,
bver vilka såljaren inte råder, må fcirlångningen ej åverstiga tre
månader.

Får sådana i enlighet med punkt 21 i utbs te levererade
eller omgjorda delar ansvarar saljaren på samma villkor och under
samma fårutsattningar, som gåller får det ursprungliga godset
under en tid av ett år. Denna bestammelse åger inte tilkimpning
på godsets åvriga delar, för vilka ansvarstiden endast fårlångs
med tid, under vilken godset varit obrukbart ull fåljd av fel. som
avses i punkt 21.

Efter att från kirparen ha mottagit skriftligt meddelande
om fel, som avses i punkt 21, skall såljaren avhjålpa felet med all
skyndsamhet och - utom ide fall som avses i punkt 25 - pa egen
bekostnad. Ar felet av sådan art, att det ej år lampligt att utfåra
reparalionerna på uppstållningsplatsen, skall kOparen får repara-
tion eller utbyte till såljaren återsanda del, på vilken yppats fel,
som avses i punkt 21. Genom att till kerparen avlårnna sådan ve-
derbOrligen reparerad eller i utbyte levererad del skall såljaren
anses ha fullgjort sina fårpliktelser enligt denna punkt med av-
seende på den felaktiga delen; dock skall såljaren, om det med
hånsyn till omstandigheterna i fallet må anses skåligt, utfOra
inmontering av den reparerade eller i utbyte levererade delen av
godset eller svara får kostnaderna hårfår.

Såvida ej annat åverenskommits, skall kåparen båra
kostnaden och stå risken får transporten av felaktiga delar Ull
saljaren, medan saljaren skall båra kostnaden och stå risken får
transporten av i utbyte levererat eller reparerat gods till den i
avtalet angivna bestammelseorten eller - om sådan inte finns
angiven - till leveransorten.

Felaktiga delar, som utbytts i enlighet med punkt 21,
skall stållas till.saljarens fårfogande.

Darest såljaren oaktat anmodan ej inom skålig tid i. n-
fyller sina fårpliktelser enligt punkt 24, åger kOparen antingen
låta utfora nodvandiga reparationer eller låta tillverka nytt gods
på saljarens risk och bekostnad, under fårutsattning all han dår-

*Nordisk rått innebår i huvudsak att ågarfårbehåll inte kan gåras
gallande om godset blir tillbehår till fast egendom (galler inte
Norge) eller fartyg eller om koparen har rått att fritl fårfoga
Over godset genom att vidarefårsalja, bearbeta eller sammanfoga
etc detta med annan vara.

vid fårfax med omdbme, eller, om felet år våsentligt får kbparen
och såljaren insett eller hort inse detta, hava avtalet i vad avser
den del av godset, som till fåljd av såljarens underlåtenhet inte
kunnat tagas i avsett bruk.

Saharens ansvar avser inte fel, som beror på av kOparen
tillhandahållet material eller på av denne föreskriven konstruk-
tion.

Såljarens ansvar avser endast fel, som uppstår under de i
avtalet fårutsedda arbetsfOrhållandena och vid riktig anvåndning.
Det omfattar inte fel fbrorsakade av bristfalligt underhåll eller
oriktig montering från kOparens sida, åndringar ulan saljarens
skriftliga medgivande, av kriparen oriktigt utfårda reparationer,
normal fårslitning eller fOrsamting.

Utåver vad som fåreskrivs i punkterna 21-- 29 och 31 har
saharen efter det att faran får godset Civergått på kbparen inte
någol ansvar får fel. Såljaren år inte skyldig att på grund av fel i
godset utge någon ersattning till kOparen fOr produktionsbortfall,
utebliven vinst eller annan indirekt skada. Denna hegransning av
såljarens ansvar gåller dock ej om såljaren gjort sig skyldig till
grov vårdslåshet.

Oavsett vad som stadgas i punkterna 21 30 har saharen
inte något ansvar får fel i någon del av godset långre ån tva år
från den ursprungliga ansvarstidens horjan.

Ansvar får godsets skadebringande egenskaper (produk tansvar)

Saljaren ansvarar får personskada endast om del kan visas
att skadan orsakats genom vårdslbshet av saljaren eller av någon
som såljaren svarar får.

Såljaren har inte något ansvar fOr skada på fast eller lOs egen-
dom som intraffar då godset år i kiiparens besittnIng. Saljaren
har inte heller nagot ansvar fOr skada pa produkter framstallda
av kiiparen eller pa produkter, i vilka dessa ingår. 1 Ovrigt ansva-
rar såljaren fOr skada pa fast eller los egendom enligt de villkor
som galler får personskada.**

Såljaren ansvarar ej i något fall får produktionsbortfall, ute-
bliven vinst eller annan indirekt skada.

I den omfattning som saharen ålaggs produktansvar gentemot
tredje man, år kbparen skyldig att halla saljaren skadeslås i samma
utstråckning som såljarens ansvar år begrånsat enligt fOregående
stycken i denna punkt.

Om Iredje man framstaller krav mot såljaren eller kbparen på
ersåttning får skada som avscs i denna punkt, skall andra parten
genast underråttas hårom.

Såljaren och kOparen år skyldiga att låta sig inståmmas till
den domstol som behandlar frågan om ersåttningskrav mot
någon av dem, vilket grundas på skada som påstås vara orsakad
av det levererade godset. Såljarens och kOparens inhårdes fårhål-
lande skall dock alltid avgoras genom skiljedom enligt punkt 38.

Ovan angivna begransningar i saljarens ansvar galler ej om
såljaren gjort sig skyldig till grov vardslåshet.

Befrielsegrunder (force majeure)

FOljande omstandigheter skall anscs utgåra befrielsegrun-
der, dårest de intraffar sedan avtalet slutits och hindrar dess full-
gårande: arbetskonflikt och varje annan omståndighet, som par-
tema inte kan råda Over, sasom eldsvåda, krig, mobiliscring eller
ofårutsedda militarinkallelser av motsvarande omfauning, rekvi-
sition, beslag, valutarestriktioner, uppror och upplopp, knapp-
het på transportmedel, allmån varuknapphet, kassation av stårre
arbetsstycken, inskrånkningar i fråga om drivkraft samt tel i eller
fårsening av leveranser från underleverantår, som har sin grund i
sådan omståndighet, som avses i denna punkt.

Det åligger part, som Onskar åberopa sådan omstandighet,
som avses i punkt 33, alt utan uppskov skriftligen underråtta den
andra parten om uppkomsten dårav liksom om dess upphårande.

Utan inskrånkning i vad som stadgas i punk terna 15, 17
och 20 åger vardera parten, om avtalets fullgOrande inom skalig
tid ombjliggiars på grund av sådan omstandighet, som avses I
Ipuentkt 33, genom skriftligt meddelande till molparten hava av-al

Skadeståndsskyldighetens omfattning

Ar ena parten skyldig att utge skadestand till den andra,
skall skadeståndet tacka endast sådan skada, som den felande
parten skåligen kunde ha fårutsett vid tiden får avtalets slutande,
och under inga andra omståndigheter ån de i punkterna 30 och
32 angivna ersattning får indirekta skador.

Det åligger part, som gbr gallande at I avtalsbrott fårelig-
ger, att vidtaga alla erforderliga åtgårder får att begrånsa upp-
kommande skada, såvida han kan gåra detta utan oskålig kostnad
eller olågenhet. Underlåter han detta, åger den avtalsbrytande
parten påfordra jamkning av skadeståndet.

Skiljedom

Tvist i anledning av avtalet och till detta fogade bestam-
melser samt tvist rOrande dåri omnånanda och darav harflytande
rattsfårhållanden och vad darmed åger samband får inte dragas
under domstols prbvning utan skall avgåras av skiljemån och
enligt lag i såljarens land.

**Beståmmelsen i detta stycke innefattar en av flera lOsningar.
Andra låsningar anges i "Information om allmanna leveransbe-
ståmmelser NL 79".
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sarien Debitering av servicearbeten 1984

Galler Sver:Ge, Norge, Finldnd och
Danmark

PB 8860/ 84

E Axeisson/i//

1983-09-06

1.1 Montage-och servicearbeteutfdrt under ordinariearbetstid debiterasmec,

fbr:

Konsult,specialist 2 800:-/dag

Serviceingenjbr, processingenjdr 2 265:-/ "

Montageledare 1 700:-/ "

Servicetekniker/ledarmontdr 160:-/tim

Montdr 145:-/ "

411
1.2

5-dagarsveckatillåmpas vid debiteringav dagsersättning

Arteteunder annan tid ån ord narie arbetstiddebiterasmed,

fdr:

Vardagar Arbetsfria Ldrd, sdnd




06.00-20.00 vardacar o helgdac.


 Service-och processingenidr 295:-/tim 360:-/tim 410:-/tim


 Montageledare 245:-/ " 275:-/ " 325:-/ "


 Servicetekn./ledarmontdr 210:-/ " 230:-/ " 270:-/ "


 Montbr 165:-/ " 200:-/ " 235:-/ "




Skiftti11agg Eftermic:dag:26:-/ tim





Natt: 34-7




•

Restid,kdrtSdcch fdrberedelsefdre resa (uttag av reservcelar,ritr

sant avslut efter resa debiteras som orginare arbetstid.

Cm sovplatskan erhållas vid tågresa debiterasinte restH mellan 2:.2" 27.03

5i1resa debiterasmed 2 :-

vid medtagande av tyngre verktjg3 reservde1ar 24:-

Kostnaderfdr dvrina biljetter,transporthialp
o dyl debiteras rneaverkliga kostnader.

Dactraktamentenm.m. inom Sverige enligt avta1.
m ogi av ti rredsstallandebeskaffenhetej kan erhållas på plats

inom en kostnadav 55:-/dygn, debiterasmellanskillnaden.

Fir dvriga 1ånder inom Skandinaviendebiterastraktanertenenligt
statligautlandsresereglementetsamt kosthadenfdr log:.

7111au Under semesterperioden,juli månad, debiteras
en fdrhbjd dags- och 1hm,-rsattn:ngmed 20'1


Fdr arbete mellan Jul o Trettåraj

priaa villkorenligt Mekarfirrc!ets bestaTTalser TP
—
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Item Qty

1105 1

1110 1

1115 1

1120 1

1125 1

1130 1

1135 1

1140 1

saL
CARAVAN MILL

TECHNICAL SPECIFICATION
Crushing Unit, type II

List 1100 A

02/84

Pade 1 (1)

Equipment


Chassis consisting of frame, wheel units and under-
carriage. Including mountable support legs.

Vibrating screen, double deck, circular motion with
standard wire mesh screening elements size 1800 x
1000 mm. 5.5 kW motor.

Supporting frame and trough for fines from screen.

Feed hopper for crushers.

Jaw crusher, feed opening 600 x 400 mm, including
slip-ring motor 55 kW and V-rope transmission.

Hydrocone crusher 22" including sliD-ring motor
22 kW, V-rope transmission and oil circulation unit.

Trough below crusher outlets.

Contactor cubicle containing contactors, control
voltage transformer, fuses, push buttons and indi-
cating lamps, including plug-in sockets for external
Dower supoly and auxiliary drives, such as feeder
and conveyors.

Connected power to contactor cubicle approx 95 kW



SAL

CARAVAN MILL
TECHNICALSPECIFICATION
Feedingand ConveyinaEquipment
For crushingplants type I and II

List No 3000 A

02/84

Page 1 (1)

Item Qty

3005 1

3010 1

3015 1

3020 1

3025 1

3030 1

3035 1

3040 1

Equipment


Feed hopper,volume 6 m3 with grizzly

Vibratingfeeder

Belt conveyor.Belt width 500 mm, length16 m,
incl feed chute and dischargechute. Motor 3.0 kW.

Belt conveyor.Belt width 500 mm, length 13 m. Incl
feed chute and transferchute. Motor 3.0 kW.

Belt conveyor.Belt width 500 mm, length30 m. Incl
walkway and feed chute. Motor 5.5 kW.

Surge bin, volume 65 m3.

Belt feederwith weighing device.
Motor 0,75 kW.

Belt conveyor.Belt width 500 mm, length9 m incl
feed chute and dischargechute. Motor 3.0 kW.

Motors connectedto contactorcubicle of crusher and mill.



SAL

•

CARAVAN MILL
List No 4700 A

TECHNICAL SPECIFICATION 02/84
Ball Mill Grinding Unit SRR, 1800x3600 mm

Paoe 1 (1)

Item Qty Equipment


4705 1 Chassis consisting of frame, wheel units, tow bar
and supporting stands.

4710 1 Ball Mill SRR size Ø 1800 x 3600 mm inside shell,
overflow type with rubber lining. Slip ring
motor 132 kW and transmission.
Ball charge is not included.

4715 1 Inlet chute.

4720 1 Outlet chute.

4725 1 Vertical pump, type SPV 263-80, incl 11 kW motor
and mechanical variator for manual speed regulatior

4730 1 Internal pipe system.

4735 1 Hydrocyclone, type Krebs D 6 B, incl hydraulic ape)
regulation.

4740 1 Contactor cubicle containing contactors, control
voltage transformer, fuses, oush buttons and
indicating lamps, incl plug-in sockets for exter-
nal power supply and auxiliary drives, such as
feeder and conveyors.

Connected power to contactor cubicle approx 150 kw

11.



SAIdaa

CARAVAN MILL

TECHNICAL SPECIFICATION
FlotationUnit

Rougher,scavangerand 2 stage cleaning

List No 5000 A

02/84

Page 1 (1)

Item Qty
	

Equipment


5005 1 Chassisconsistingof frame,wheel units, tow bar
and supportingstands.

5010- 2
5011

5015-
5018

5020 1

5025- 6
5030

5035-
5042

5060 1

2+2 Flotationmachine, type AS 0.6-2, double cell, volume
2 x 0.6 m3, includingmotor 4 kW.

4+4 Flotationmachine,type 0.21-2, double cell, volume
2 x 0.2 m3, includingmotor 2.2 kW.

Verticalpump, type SPV-232-50,includingmotor, 2.2 kW.

Air blower for flotationmachines, includingmotor
5.5 kW.

Conditioner,type ANC-1 m3, includingmotor 0.75 kW.

Internalpipe line system.

5065 1 Contactorcubicle containingcontactors,control voltage
transformer,fuses, push buttons and indicatinglamps,
includingplug-in sockets for externalpower supply and
auxiliarydrives.

Connectedpower to contactorcubicle approx. 60 kW.
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Item Qty

1

1

1

1

7005

7010

7015

7020

9




7025 1

II, 7030 1




7035 1




7040 1




7045 1

CARAVAN MILL
List No 7000 A

TECHNICAL SPECIFICATION
DewateringModule 02/84

Page 1 (1)

Equipment


Lamellathickenertype LTS 50.

Thickenerdischargedevice.

Verticalpump type SPV 232-50, including3 kW motor.

Frameworkfor filterwith vacuum station.

Drum filter type TF 34 with filter area 3.4 m2
Drum drive motor 0.37 kW. Agitatormotor 0.75 kW
and lubricatordrive 0.18 kW.

Vacuum stationconsistingof:

Vacuum pump, includingmotor 11 kW
V-ropedrive with guard
Silencer
Liquid separator
Vacuum tank, type AVT 75 S includinglevel switch
Filtratepump, type STD 33 WL including4 kW motor
Internalvacuum and water pipes.

Contactorcubicle containingcontactors,control
voltagetransformer,fuses, push buttonsand indi-
cating lamps, includingplug-in socketsfor external
power supply and auxiliarydrives.

Air compressorincludingmotor 4 kW for filter
snap blow device.

Set of piping for compressedair consisting
of air receiver,hoses and valves.

Connectedpower to contactorcubicle approx 25 kW
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CARAVAN MILL
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List No 9000 A
TECHNICAL SPECIFICATION
Auxiliary equipment

02/84

Page 1 (1)

EquipmentItem Qty

9010 2 Hydraulic jack, lifting capacity 20 tons.

9015 1 Set of piping for interconnection of units.

9020 1 Set of electrical cables for interconnection of
units.

9025 1 Set of supporting bars for piping.

9030 1 Power distribution board.

9035 1 Automatic sampler, type PRL.

9040- 4 Automatic sampler, type PRV.
9043




9050 1 Skid mounted flotation module with three flotation
machines, type AS 0,21-2, double cell, volume 2 x 0.2 m3,
incl. motor 4 kW. (3rd cleaning stage).

9060 1 Tripple start spiral concentrator type MDL, Mark VII.

9065 1 Tailings pump type VASA G 80-234-50, incl. motor 7.5 kW.

9080 1 Reagent module including:

Reagent mixing tank, volume 0.2 m2 with portable pro-
peller mixer including motor 0.75 kW and transfer pump
including motor 0.37 kW.

Reagent distribution system consisting of:

three plastic storage tanks, volume 0.2 m3
one reagent dosage system with twelve pump heads.
Drive motor 1.5 kW.

Frother distributor with 6 - 8 outlets, includinu motor
0.25 kW.



3

•
•

•
•



Name

MODULAR PLANTS 02/86

REFERENCE LIST

Country Type of ore lype of process Tonnage Delivered

SALA CARAVAN MILL





Omico Mining Philippines Cu ore Flotation 4 t/h 1970
Kolle Maadan Iran Pb-Zn ore Flotation 6 t/h 1972
Kolle Maadan Iran Cu ore Flotation 6 t/h 1972

Felezate Yazd Iran Pb-Zn ore Flotation 6 t/h 1972
Hindustan Zinc India Pb-Zn ore Flotation 6 t/h 1973
Sulbi DPR of Korea Various rlotation 6 t/h 1974

Mindeco Mines Zambia Cu ore Flotation 6 t/h 1974
Zajaca Jugoslavia Zn-Sb ore Flotation 6 t/h 1975
Vieille Montagne/






Etas Madencilik Turkey Pb-7n ore Flotation 6 t/h 1975

SODECAT Morocco Cu ore Flotation 6 t/h 1975
Metallgesellschaft/






Egemetal Turkey Cr ore Grav.met.se p. 8 t/h 1977
SOTRAREM Morocco Sb ore Flotation 6 t/h 1977

Iran Barite Iran Ba ore rlotation 12 t/h 1978
Penarroya Peru Pb-7n ore Flotation 8 t/h 1980
SODECAT Morocco Cu ore Flotation 8 t/h 1980

SODECAT Morocco Cu ore Flotation 6 t/h 1980
PROA Chile Cu-Au ore Flotation 8 t/h 1981
Allis-Chalmers Corp USA Coal prepara-

tion
5 t/h 1984

CADETAF Morocco P6-7n ore Gravimet/ 6 t/h 1985





Flotation




STATIONARY INSTALLATIONS





Gagneraud France W ore rlotation 4 t/h 1981
Boliden Sweden Industrial

minerals
Flotation 2 t/h 1981

Boliden Swedun Various Flotation 2 t/h 1981




(pilot plant)





EMMA Portugal Complex
pyrite ore

Flotation 2 t/h 1982




(Pilot plant)





Office National
des Mines

Tunisia Various ores
and mineral
raw materials

Integrated
pilot plant

1 t/h 1982

British Steel Co. Saudi-Arabia Iron ore Flotation 5 t/h 1983
(Overseas Ser-
vices) Ltd.

(pilot plant)





Sv. Fluidcarbon Sweden Coal ruel prepara-
tion

3 t/h 1982

Billiton Netherlands Various Dense Medium 20 t/h 1985




(pilot plant) (DWP)




U.S. Fluidcarbon
Inc.

USA Coal

(pilot plant)

Fuel prepara-

tion

0.1 t/h 1985
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SALACA VANMILL
A PRE-ASSEMBLEDORECONCENTRATINGPLANT
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A COMPLETEPLANTONTRAILERS

Material flow m the plant shown helow. Water supply. Maximum recirculation is achieved

by recovery of water in SALA Lamella Thickeners.

9

5 lo

6  	 7

8

3
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6Ecil

Crushing unit (

•
Primary ore bin li

Compact, easily transported units for crushing, grinding,

separation, dewatering, and power supply.

Various tvpes of ore dressing machines available for different

separation techniques.

Each unit is pre-assembled, wired, and ready for operation.

Simple plug-in connections for water and electrical supply.

No special arrangement or skilled local personnel required

for erection.

(;ives return on investments in a minimum of time.

SALA Caravan Mills are frequently used during exploration

stages in new mining areas to give early and valuable expe-

rience of ore dressing properties, and for training operators.

Further, the capacities are large enough to be of commercial

significance.
The capacity of the SALA Caravan Mill, depending on ore

properties such as grindability and mineral content, can be up

to 1000 metric tons/24 hours.

•

A SALA Caravan Mill delivery includes as standard a water

tank with booster pump. fkod lighis, tools for assembling and

service, process pipes, electric cables, and a suitabie spare

parts kit.
Included in the supply is the supervision necessary for erec-

tion and start-up.

a,er tank
-••

Power generating unit (8)

my

unit (7)
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CRUSHING unit: Double-deck screen, jaw crusher, and
cone crusher, operating in closed circuit.Weight approx.
19 tons. Transport width 2.6 m, height 4.3 m.

A three-stage unit is available for higher capacities
and coarser feeds.

4 €16".t.t•"7." 14-,Z

FLOTATION unit: Rougher, scavenger, and cleaning
flotation cells. conditioners. reagent feeding equipment,
air blower. and all necessary pumps. For complex ores
where separate concentrates are desired, a corresponding
number of units is required. Weight approx. 14 tons.
Transport width 2.5 m, height 4.2 m.

GRINDING unit: Grinding mill, pump, and hydrocyc-
lone. The mill can be used for operation as rod mill or
ball mill. Weight approx. 25 tons. Transport width :3.0 m,
height :3.8 m.

A larger unit is optional, if required. 

SHAKING TABLE unit:
Triple-deck table, feed dis-
tributor, and pumps for
middling, tailings, and con-
centrate. Weight approx. 10
tons. Transport width 2.7 m,
height 1 1 m.

SPIRAL CONCENTRA-
TOR unit: Primary and se-
condary spirals, feed distrib-
utors, product launders, and
pumps. Weight approx. 8
tons. Transport width 2.6 in,
height 4 5 m.

wa4

4 ftt • 1



DEWATERING unit for concentrate: Lamella thickener and drum
filter with vacuurn station and auxiliary equipment. Size of com-
ponents is chosen with regard to quantity and type of product.

For water recovery from tailings,
Lamella thickeners are available.

Self-supporting belt conveyors facilitate
plant arrangement with regard to local
terrain.

A SALA Caravan Mill can be extended
with various other types of equipment to
meet special requirements. The photo
shows an additional skid-mounted bank
of flotation cells for increasing the reten-
tion time.

SALA Slurry Pumps have an outstanding
capability of handling froth and varying
feeds. The SPV type is a self-contained
unit with integral tank and can easily be
moved within the plant.

s e

POWER GENERATING unit with diesel driven gene-
rator available for required power output at different
voltages and frequencies.

If local power is available, SALA supplies a terminal
where the units are connected to incoming supply.

Transport width 2.5 m, height 3.8 m.
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OPTIONAL SUPPLY: for instance mar-
quee with air conditioning, covering the
whole or part of the plant.
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Mobile crushing unit KV,50-22
The KV 50-22 unit is primarily intended for the exploitation of
smaller gravel and ore deposits. It can be used for small-scale
road-building schemes where raw material is available along the
line of the roacl. In addition to its suitability for srnall ore-pro-
cessing projects, the unit can also be used as a pilot plant when
larger deposits are to be developed, and it is also suitable for
laboratory duties in connection with large ore plants.
The unit is designed to process raw materials with feed lump
sizes of up to 200 mm. Normally, one final product fraction is
taken out.

•

Transport - erection
When the un t s to be moved it is h tched to a truck or

a tractor era towed to the s te It s ra sed w th jacks
unt 1 the wheels are clear of the groand and is s pported

on trest es supplied w th the un t These can be placed

d rectly on the ground unless soil conditions are poor
As a rule there s thus no need for a spec al foundat on
and the ony preparat on necessarv 1s the levell ng of
the s PL. so that the un t stanos hor zontally When the
power supo y has been connecl.en the un t s ready
for operat on

Operation
The most sultable method of feeding the unit 1s to use

a separate feed stat on consisting of a feeder and a

hopper into wh•ch the raw mater al durnoed by a
wheel loader or sim lar mach ne lvlatena •s transported

from the feed stat:on to the crushing on.t s double deck
screen by a belt conveyor The hole size on the top
deck of the screen must be adjusted after testmanrrng

so that the loads on the two crushers are balanced
Coarse rnaterial passes over the doper screen deck and
down into the jaw crusher whi st tne Intermediate frac-
tion is chuted down into the Hydrocone The crushed
material is returned by a belt conveyor to the soreen

In special cases. the crushed material can instead be
taken out direct from the crushers as an uncaliorated

product fraction

•

•

SvedalaArbrå



Design
The crushing unit is burlt up on a frame of beams and
pressed plates The frame carnes a screen a single
toggle jaw crusher a Hydrocone crusher. electric motors
and transport equipment In addition the standard speci-
fication includes an electrical switchgear unct, inspection
platforms, stepladders guardrails, tow bar. jacks and
support trestles

The screen is a double deck VF 18/10 UO-S with nominal
deck dimensions 1800 x1000 mm The top deck is fitted
with a side-tensioned wire element or perforated plate
whilst the bottom deck is fitted with an end-tensioned
wire element The top deck can 1f required be speciaIly
fitted with a rubber screening element

The jaw crusher is an R 5026-64 single toggle machrne
with a 500 x 250 mm feed opening.

The cone crusher is a 22- Hydrocone with a feed opening

of 25 50 or 75 mm depending on the chorce of crushing
chamber

The electrical switchgear unit is rubber-mounted on the
unit and contains a marn breaker fuse groups, motor
starters and three reserve outlet sockets (max 16 A)
for the connectron of belt conveyors or other ancillary
equipment In addrtion, a welding outlet socket IS pro-
vided

The instaHed motor powers for the crushers and screen
on the unit are given :n the table below The total power
demand includes also the necessary belt conyeyors and
feed station (if used) which are connected to the unit

The transport equipment consists of two 4-wheel sprung
axles with compressed-air brakes The front axle is
fitted with a tow bar and a hitch is supplied for a towing
vehicle The 8- truck wheels are fitted with 11 00 x20-
ty re s

Capacity
The table below g ves approxrmate capacity figures ex
pressed rn two ways Hourly production and production
per shrft (8 hours) with allowances made for the normal
start up and shut down procedures etc which influence
the effectrve operating time

Product




F.ne grave:

Feed mater.ai

Coarse grave!, aasted -ock

0-6 mm




15 12 9
0-12 mm t h 30 20 18
0-18 mm t h 45 25 22

0— 6 mm tIE1h 90 75 60
0-12 mm t181, 180 130 105
0-18 mm t/8h 300 150 135

Single toggle jaw crusher 	 type R 5026-64
I Feed opening 	 mm 500 x 250


Motor power  h p 7kW 60 45

Hydrocone crusher  type 22-
Feed opening 	 mm 25 50 or 75
Motor power . hp 'kW 30'22

Screen, double deck 	 type VF 18 10 UO-S

Technical data
Dimensions. weights

Transport length (Incl towbar) mm 9100
Transport width 	 mm 2600
Transport height 	 mm 4200
Transport werght 	 ton 18
Axle load, front 	 ton 9
Axle load rear 	 ton 9 •

'rese cazaa ties a-e 'acto-s s-z- ga
rist aga Les s ze e• tr, t-a 'eez• a-ra-ge-e-as taa

feec' mg v,11 a frar'd 'flas ga'a, ha. -g a c.;a '

Screening area per deck
(nominaI) 	

Motor power 	

mm 1800 x 1000

h p 'IKW 7 5'5 5

SvedalaArbrå
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SALAGODSPUMPAR
Vertikalpump typ SPV

Enkelt underhåll

Det kan snte vara enklare. En hammare och
någon minut ar allt som behbvs for att oppna
aven den största SPV-pumpen

DEN GENIALT ENKLA SALA-PUMPEN

Enkel installation Störningsfri gång
Pump, pumpsump och motor bildar en komplett en- Pumpens oppna konstruktion med vertikalt Inlopp
het Ingen uppriktmno eller specieHa fundament forhindrar lyftblockenng Om purnpsumpen tillfaHigt
kravs

111

SugS torn avluftas pumphuset genom inloopsopp-
ningen

Packboxlbs

SPV-purnparna saknar packbox vilket forenklar un- Lagring
derhållex och elirmnerar behovet av tatningsvatten Det kraftiga lagerpaketet ar placerat Over vatskeni-

vån och dimensionerat for en livslangd av mer an

111
Slitdelar

Pumpen Inar latt utbytbara slitdelar av naturgummi
60 000 bmmar

eHer Ni-haro Vid behov kan aven slitdelar av kisel-
karbid ener syntetgummi levereras

Vertikalpumpens slitdelar

Inloppshals

Pumphsil

Pumpens geniala konstruktion ger en synnerligen
underhållsvånlig och låttinstallerad pumpenhet.

Pumphus
eller foder

SAIL A
'D 23 -



Val av pumpstorlek Motorstorlek

40 Mcao-s:er err r e - sz-

mec Prermrro-roro

Erforroer ,oto ca'a ror crem,r-- r-r,

purrpva-va: orr re010oSIy' 3 -

Orskad volymstrom m r-• m' e •dy

Valskans densitet (kg

Tota,a tcyckhracen (m)

30 -

SPV 263•80 SPV
304-100SPV 232-50 SPV SPV SPV365 150 458 200

5010
250

Definition
av pump
SPV ar t>pcmerc-- Hae- S "er. flro

tioner arger mor ror o" '0 rar CC

20
SPV
161• 40

36 5 -150
/0

100 500 1000 5030 10000 15000 I min

6 10 30 60 300 600 900 rn3 h

Dimensioner mm

Pumphoilets

O;arneter

; crr

Arbets-

skos arras

hoaa cm

•

•

Ut

Opp,--'-g

00

•
Sump Max mo(or 3S:

volym 4-201 IEC ca
d m3 kW kg

SPV 181- 40 40 650 400 960 30

SPV 232- 53 50 990 930 1450 300
SPV 263, 80 80 1025 1000 1785 400

SPV 304-100 '00 1250 '140 2000 700

ScV 365-150 150 1300 1 143 2000 700

SPV 458-206 200 1753 1 700 3050 2000

SPV 500-250 250 1800 1770 3053 2000

	

3 45

7,5 290

	

30 560

	

37 700

	

37 825

	

110 2450

	

110 2600

Måttuppg herna nar• och kar
andras utan foregående rneopeande

SALA
Sala International AB


5-733 00 Sala, Sweden - Tel. 0224-132 20 - Telex 7536



SALA GODSPUMPAR
Groppump typ VASA G

SALAs groppumpar år avsedda fdr pumpning av sli-
tande våtskor. Pumparna år mycket robusta och enk-
la ur servicesynpunkt.

LATT INSTALLATION
Pumparna ar mycket latta att mstallera. Antingen fast
monterade med hjalp av monteringsplattan på state
vet eller fritt hangande i lyftbygeln.

PACKBOXLDS
SALAs groppumpar har ingen packbox, axeltätning
eller lager under vatskenivån vilket fOrenklar under-
hållet och elimmerar behovet av tatrungsvatten.

LAGRING
Det kraftiga lagerpaketet år forsett med fettsrnorda
rullager. Livslångden år beraknad for mer an 60 000
driftstirnmar.

SLITDELAR
Slitdelarna år lått utbytbara och fmns i naturgummi
eller Ni-hard. Materialet valjs efter pumpens arbets-
uppgift.

SALAs groppumpar levereras i två olika utforanden

Alt. 1 Halvoppet pumphjul och pumphus med spray-
hål. Pumpen spolar tillbaka en del av vatskan
som uppluckrar eventuellt sedimenterat gods.
Avluftning sker genom hålen och pumpen kan
darfår inte luftblockeras.

Alt. 2 Slutet pumphjul och inloppsdel med flans Mot
flansen kan ett ror monteras for att oka det
djup från vilket pumpen kan suga

aalta
10 10 03 01 8319 S



Val av pumpstorlek Motorstorlek

60




25 540 3490 600 BOC ø530 100 95 1 32 1,5
III170" 151 - 251 25 860 825 600 800 ø 530. 360 315 202 L 30




180




25 860 825 600 13)3 c 530 430 42E 200 L .30




80 234-50 50 540 300 850 1000 ø 530




160 132 5/ 75




120'' 302-50' 50 860 825 860 1000 0530 455 440 200 0 30




180




50 860 825 850 100C ø 530 505 490 200 L 30




80 253-80 80 860 825 9C10 1150 ø C30 375 345 200 L 30




120" 214-605 80 950 820 900 1150




625 595 225 PA 45




180




so 950 820 BOO 1150
0 56:0 56

675 54E 225 51 4.




80 284-100 100 860 825 900 1150 ø 530 420 370 200 L 30




120" 285-1005 100 950 820 900 1150 056.1 630 580 225 M 45




580




100 950 820 900 1150 ø 564 680 630 225 51 45




100 336-560 150 950 820 1250 1450 0 564 660 570 225 M 45




180 338-1505 150 1260




950 1350 0 564 1450 1360 315 S ,•0




459-20C








150 459--2006 200 1260




1200 1450 960 1 6590' 1461 3'5 5




509-20C








150 531-250 250 1450




1 503 17010 850 s 45C 1905. 2506 3115 ME 161




Dessa pumpar finns endast med halvoppet " Ei standard Malluppgifterna ar preliminara och rar
purnpfnui och Inloppsde  med flåns. •" Extra utrustning andras utan foregeende meddelande

SAL A
Sala International AB

733 00 Sala - Tel. 0224-132 20 - Telex 7536

284
100

509
200

33.6 550
”9: 2P9

106 500 ,000 5000 90000 10 COD 60000 I / PnIn

50 500 500 1000 2000 90/h10

Mo'cro:or ec^ eha•

mee oumpopoo"har

Erforden ga Ca1a Cestat-- a.

pumpvErvtal och rgoto'sto'aa a•

Onskad vOlycEstrom(1 rr n ro' hec

Vatskans densitet (kg ni')

Totala tryckhojder (m)

Definition
av pump
VASA G ar typheteckrange- Sifferkorrn rat o-er

anger storleken enhigt necanståence tacel, Ett S efte,

sifferkombanatacren ange, 811 puropeuset hag spgayhå

100 336 150

xJfV

5:41.-a-ua u!
PcrEr cri:

-- e c

285 336 1505.
1009

59 200$

234 10

5311 2

Statviangd
under mon-
teongsplat-
tan i crn

Purrphje ets

Cicacreter

cna

Arbets-

skov arras

hojd i cm

Li opps-

COå-vrtt

2,3 60

21• 80$
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Microscopy can often reveal those obstacles that
must he ouercome to process the ore into saleable
concentrates.
The ever leaner and less accessible ore hodies,

New technique for treatment of complex, fine
grained sulphide ores by fiotation was deve-
loped in Sweden during the 1930's and 40's.
Experience has shown that the following featu-
res are particularly important to this type of
separation process:
— careful preparation of feed

closely controlled chemical conditions pre-




ceding and within each separation stage
adequate dimensioning of each flotation cir-
cuit
circuit layout which allows products dif-
fering in separation characteristics to be
treated separately
flotation machines with air dispersion quali-
ties fine enough to fioat even those ultra-
fine particles which cannot be adhered to
bubbles by impact, alone.

Since then SALA has continued to acquire
extensive know-how of flotation processes and
of the engineering aspects of fiotation. Sources
of special importance in acquiring process
know-how have been:

extensive testwork in batch and pilot scale of
numerous metal ores and industrial mine-
rals from all parts of the world
commissioning and operating turn-key
plants
research work directed to processes incorpo-
rating new chemical systems.

Engineering know-how has been derived from
our experience in plant design, installation,
start-up and operation of flotation machinery.
Problems encountered have generated better
design of equipment with respect to installa-
tion, operation and maintenance. Our range of
flotation machines will meet requirements at
different process conditions—giving reliable
operations and superiour metallurgical results.

Tradition

Progress

which must be mined to secure the future supply of
rau• materials, represent a uast challenge to today's
manufacturers of processing equipment

' The front page shows one of the major h'ad pro-
ducing plants in Europe. SALI flotation machines
haue been installed for the selectice flotation of
gaLena

2



ProcessDesign ResearchandDevelopment

•

•

•

Ores are never alike.

Est ablishing the optimum procedure for the
concentration of values is therefore both a fas-
einating and challenging job whet her it be
merely to adapt and optimize a well known
pnwess route to anot her material or it be in-
novations to convert values in the ore into new
saleable pniducts.

Our expertise in process design is an aptitude
partly acquired bv necessity. Process lay-out
has, in a number of eases, been included as
part of the sales of equipment packages or of
integrated turn-key projects, including predie-
tion of plant-size metallurgical results based
on data produced in laboratory scale. To achieve
this we have organized over the years a skilled
staff of technicians with a thorough under-
standing of flotation processes. This team of
experts can offer the most t ho ro ug h body of
knowledge dealing with flotation equipment.

This include imsic t henry as web is expertise
gleaned rrom tests made on ores from most
parts ot t he wurld, together with experience
gained during the actual commissioning ut
flotation plants.

Close contacts are maintained with research
instit ut imins am I chemical manufact urers. This
offers the best possible approach to an assign-
ment as well as solutions te new and special
separation problems.

Flotation problems ire studied in the nietal-
lurgiral labormory from simple bench tests made
on a few kilos of material. up to pilot invysti-
gations in ton per hour scale. simulating thy
actual industrial scale proyess. The intyrpreted
data from such tests prepare the way for the
cbrrect design of the full-scale process lavout
with proper dimensioning of machine
tions. 


Results from laboratury tests and industrial
operatiuns show that descent recoveries and
grades can often be achieved rat her easily with
particles in the intermediate size range. Sepa-
ration problems are primarily encountered in
the coarse and fine size fractions. Our research
and development hos c(incentrated on im-
proving recovery where values mostly tend to
be lost.

Limitations of the flotation process occur at
the coarse end. Strength of bonds between the
bubble and the mineral partiele is limited, as is
the lifting ability of the air bubble. This. often
coupled with insufficient liberation of mineral
grains cause a rapid drop in recoverv of coarse
particles. Proper preparation of feed material
is thus a prerequisite for fair separation.

The critical feature as to recovery of fines is to
establish contact between the hydrophobic
particles and the air bubbles. Even though sur-
face tension of water is reduced by arranging
adequate chemical conditions in the pulp, the
low mass of the single fine partieles often im-
pedes the generation of bubble particle im-
pacts that are strong enough to penetrate the
water barrier around each bubble. Contact
must therefore be established by direct preci-
pit at ion of air onto mineral surfaces. Investiga-
tions show that fine values can, in this way, be
recovered verv selectively.

The quality of air dispersion is therefore cru-
cial. From our research work we now know that
thuse vital features of the flotation machines
dealing with recovery of fines are:

multistage crushing of air to avoid oversized
bubbles

addition of air in zones of high dynamic
pressure

reasonable flow of pulp thnwgh the impeller

turbulent pulp flow to a sufficient extent for
t he appropriate precipitation of air on the
particles.

Studying basic features of air dispersion and pulp
agitation in a 500 litres flotation

41

Yea r. -xperience in ern-tiori, and
corniniN,Ioning of flotation equipment jorm the

for deswn druelopment oj the SAL,A Potation
machine

assia -•Fe.
$5=it-

"
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AirDispersionand Metallurgy
PulpAgitation

Investigations in full-scale production plants
have shown that excellent metallurgical results
can be achieved far down in the fine particle
size range.

This is demonstrated for example in a plant
where chalcopyrite is floated from a complex
pyritic ore in a flow-sheet essentially as illust -
rated. Results are shown in the diagram, in
which grade and recovery of copper are plotted
versus particle size.

Indispensable conditions to achieving supe-
riour metallurgy are an appropriate lay-out of
the process route with ample retention of pulp
in each circuit, and with flotation machines
capable of high quality dispersion of air.

SALA flotation machines have a proven re-
cord of superiour yields of fines during compa-
rative full-scale tests with competing units.

Cu-recovery (%)

eiffiffi
100

95


85

Cu-grade (".)

30

25

20

15

/0

5

1 2 5 10 20 50 100 200
Particle size (rnicrons)

Feed Tading

The SALA impeller-stabilizer system is de-
signed for high quality air dispersion at reason-
able power consumption. Dispersion is made
by multistage crushing of air into fine bubbles,
and by providing conditions necessary for the
dissolution and the subsequent precipitation of
air onto the hydrophobie particles.

Ample stabilization is the key to obtaining qui- •
et pulp surface which allows controlled froth
removal and maximum up-grading of values in
the upper part of the cell and in the froth layer.
Further, the large stabilizer vanes force pulp
flow towards the cell periphery—thus activa-
ting the entire voluMe and reducing possibili-
ties for sanding.

6

Middling to
regrinding

Concentrate
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TheSALAFlotationMachine

The simple and solid structural design of the
superstructure ensures a minimum of vibrations
from the drive unit to the tank and machine
foundation. It is available in single and double
cell design.

Essent ia! feat ures (if the impeller and stabiliz-
er system are:

- thomugh air dispersion t hn mghout t he ent i-
re cell vidume and effective pulp agitation
also in peripheral sections of the cell

- cover above impeller to reduce sanding in
the impeller zone when machines are shut
down

minimized wear by low acceleration of pulp
along lower impeller vanes, and by heavy li-
ning of abrasive and, or chemical resistant
material

— easy!essembling and dismantling

stabilizer made in sectors for convenient
handling of parts

The bearing assembly of the flotation merhan-
ism is of heavy duty type with triplo V-type
axial sealings to protert the Im er lwaring from
peumration of pulp

1-toarings are grease lubrieated. T chieve easier
aceess liihrirafion 11111Nz


the nipples ha o hoen rontralifed at ne pHlit

prl'111:1 11111 •

The modulized design of machines simplifies
installation and maintenance work. Erection is
conveniently made bv lifting complete ma-
chines onto foundations and bolting units
together. By disconnecting motor cables and
air pipes, it is possible to lift out of the tank
superstructure with its complete machinery, so
that replacement of weir parts can be made
under favourable working conditions.

The smooth faces inside the tank make extra

linings simpler whenever required due to treat-




ment of corrosive or highly abrasive materials.

8
9



AccessoriesSALAFlotation AccessoriesSALAFlotation
Boxes FrothRemoval

Accessories - Standard Main Data

il

Maehine type Diecharge box Froth Leunder Froth Launder




Outlet 0.D. Bottorn elope Outlet 0.D.

AS 0,03-2 76,1 12° 76,1

AS 0,08-2 88,9 12° 101,6

AS 0,21-2 101,6 12°. 139,7

AS 0,6-2 139,7 12° 139,7

AS 1,4-2 219,1 12° 193,7

AS 2-2 219,1 12° 193,7

AS 3,3-2 219,1 12° 219,1

AS 4,5-2 219,1 12° 219,1

AS 6-2 273 12° 219,1

AS 7,5-2 273 12° 219,1

AS 9-2 2 x 273 12° 273

AS 11-2 2 x 273 12° 273
AS 14-2 2 x 273 12° 323,9• Dimensions m millimetres

Feed Box
Pulp enters the covered feed chamber where
the velocity is effectively reduced. Thus, the
pulp flows smoothly into the main compart-
ment of the box and thence, into the flotation
machine. Inside, the feed chamber is normally
lined with rubber or with steel pads for proper
wear protection.

Manual sampling of feed pulp may conven-
iently be taken as the pulp passes the overflow
from the feed chamber.

Junction Boxes
The standard junction boxes are of a weir
overflow type. The weir can be built up with
steel or wooden bars to the height that provides
an optimum pulp level in the preceding ma-
chines.

The pulp level may alternatively be controlled
by a manoeuvrable rubber lip. This is built as a
unit which can be inserted into the same guid-
es as the standard weir bars. The rubber lip
can be either manually operated, or by a motor
if automatic level control is required.

Junction boxes can also be equipped with dart
valves for sand relief. Darts are usually posi-
tioned above the openings of the valves, so that
these can elose as the darts move downward.
The illustration shows the opposite arrange-
ment of darts, which also can be accomodated
rather easily. The dart valves are readily
adaptable for automatic control of the pulp
level.

Main design features of the discharge boxes are

similar to those stated for the junction boxes.

Froth Launders
Flotation froth is in many cases very difficult
to handle, and this often eauses disturbances
in the process. A proper design of launders
is essential and ean largely reduee problems
with froth transportation. Air entrapped in
the froth must be given a reasonable possibi-
lity of becoming liberated, and all obstructions
to the flow should be minimized.

Standard types of launders for the SALA flota-
tion machines are often included in machine
deliveries. These launders are designed to give
good froth transportation to the collecting pipe
system without excessively loosing height.

Approximate dimensions and other main data
of standard types of launders are as specified in
the table.

Froth Paddles
For circuits with difficult froth conditions, the
free flow of the mineralized layer from each cell
often proves insufficient, and this may adver-
sely affect the metallurgical output. The in-
stallation of paddles will improve the transpor-
tation of froth from the cells, and expenditures
for such an installation can be a profitable in-
vestment, particularly, in low frothing stages
such as scavengers.

Paddles for the SALA flotation machines are
composed of a few modules with properly seal-
ed bearings applied between each cell for most
machine sizes. Installation of paddles is simp-
le, and normal maintenance, under most cir-
cumstances, includes the lubrication of bear-
ing details.

10 11



InstallationPrincipals-MainData
Standard Machine units

Our standard program of flotation machines is designed with a double froth overflow lip. The
listed in the table below. standard design of the smaller models incorpo-

GeneralDimensions
The models are in standard uersions designed
as doulde maehines with one Impeller per

Colls in sizos over 6 rn' (211 coin can also,
alternatively, be delivered as single cell units.
Machines with cell volume 6 m' or more are

The tank design lends itself easily to an arrang-
ement of machines into rows. These can be
open troughs with essentially free flow of pulp,
or, conversely, the flow pattern can be accura-
tely controlled within each row by the insertion
of partition plates between machines. Short-
circuiting of feed material can thus be largely
reduced. A counter-current flow of pulp from
one machine with respect to the ascending air

rates froth overflow on one side only. The desig-
nation system should be read as follows P.g. for
typo »AS“ is model series, »6« (first
figure) rneans volume in m' per cell, »-2“ stands
for number of cells unit.

bubbles in the next machine can further be
achieved by the appropriate adjustment of
openings between machines.

Each row of flotation machines must be staged
with junction boxes at intervals. This is to ac-
quire the necessary head for pulp transporta-
don, and to maintain a proper pulp level in
machines at variable feed capacities.

Machine Arrangement
!!'Z)

7,1

Blower Air
The SALA flotation machine operates with air table below indicates blower installations with
at minimum pressure. depending upon cell ample capacities.
height and the volume weight of the pulp. Con- The SALA flotation machine is equipped with
surnption figures often vary from one applica- air heador to facilitate delivery and control of
tion to another. Field data, if available, could air to each mechanism. Victaulic type couplings
be used for the dimensioning of blower installa- are used for connection of tubes between
tions for new circuits. Data specified in the machines.

- - A B

GHJ K

M- •••-•••

Main Machine Data
Machme I ype Machine

confnm-

ration
rell&funit

Volurne per

ru ru ft




('aparity

m''nun

Blower Arr
Preseurr Caparily

eu fLnim
Preuure
par

AS 0,03-2 2 0,03 1,1 lx1,1 (1,r)) 0.1 5 3,5 0,7
AS 0,08-2 2 0.08 2,7 lx1,5 (2) 0,3 7 10 1,0
AS 0,21-2 2 0,21 7,4 1x2,2 (a) 0,5 9 18 1,3
AS 0,6-2 2 0,6 21 1 x4 (5.5) 1,5 12 53 1,8
AS 1,4-2 2 1,4 48 lx11 (15) 2,5 14 88 2,1
AS 2-2 2 2 70 lx11 (15) 2,5 22 88 3.2
AS 3,3-2 2 3,3 116 2x11 (15) 5 17 176 2,5
AS 4,5-2 2 4,5 158 2x11 (15) 5 24 176 3,5
AS 6-2 2 6 211 2x18,5 (25) 10 20 353 3,0
AS 7,5-2 2 7,5 264 2x18,5 (25) 10 26 353 3.8
AS 9-2 2 9 317 2x22-30 (30-40) 18 23 635 3,4
AS 11-2 2 11 388 2x22-30 (30-40) 18 30 635 4,4
AS 14-2 2 14 494 2x22-30 (30-40) 18 30 635 4,4
AS 6-1 1 6 211 1x18,5 (25) 5 20 176 3,0
AS 7,5-1 1 7,5 264 1x18,5 (25) 5 26 176 3,8
AS 9-1 1 9 317 1x22-30 (30-40) 9 23 317 3,4
AS11 - 1 1 11 388 1x.22-30(30-40) 9 30 317 4,4
AS 14-1 1 14 494 1x22-30 (30-40) 9 30 317 4,4

Data refer toone merlune with a number of cella as specified

I)irci,'nscccn . In iii li]I

Maching Tne

AS 0,03-2 220 205 150 85

AS 0,08-2 260 205 185 85

AS 0,21-2 350 305 225 150




(;

614 306 ! 363

858 428 456

1242 621 605

il
En

N1 weight
kg

513 890 1350 636 232 195

656 1080 1670 727 177 275

805 1390 2120 979 195 640

Ehrnenalons can be anhp, cn. har‘g.. w Llnout prior notme



GeneralDimensions GeneralDimensions
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AS 0,6•2 350 505 405 150 1763 882 773 1076 1760 2760 1164 1070

AS 1,4.2 450 505 505 200 2473 1237 870 1255 2125 3310 1619 2080

AS 2-2 450 505 505 200 2473 1237 1320 1705 2575 4230 1619 2430

Dimensum, iii millmit-tri.-;4, it




I)




AS 3.3-2 600 605 605 04) 3183

AS1,5-2 600 605 605 200 3-183

AS 6-2 700 605 605 :300 4263

AS 7,5-2 700 605 605 300 426)1

AS 9-2 800 lil Is 605 300 1923

AS 11.2 800 605 605 Iif )0 -1923




1)0)) ) 605 605 :{110 5623

AS 6.1 700 605 605 300 2137

AS 7.5-1 7100 605 605 :300 2137

AS 9-1 800 605 605 300 2167

AS 11-1 800 605 605 300 2467

AS 14-1 llUo00 605 605 300 2817

nonensten, t, t pflor notn









weight

kg

1712 1060 1167 2310 ,3700 9 175 3800

17-12 1510 1917 2850 4660 2175 4400

2132 12).10 1705 ))760 4:300 2996 6:300

21:32 1625 205O) :3100 4920 2996 7050

2-162 14)11 1866 3150 4850 3426 8200

2162 1791 2216 :{5(1) 5470 :3426 8700

2812 1791 2))16 3500 5470 :3876 10300

2132 1280 1705 2760 4300 2996 3600

2132 1625 2050 3100 4920 2996 4050

2462 1441 1866 3150 4850 3426 4650

2462 1791 2216 3500 5470 3426 4950

2812 1791 2216 3500 5470 3876 5900

Dimensions millmwtres

I

M:11 tijne Ti i. It

fl

() I) 1 I- F G H i k L Em
weight
kg

Dimenslon.con I. ubjert tortmngo witht.ut pritir notire 15
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General Drum Filters
Sala International AB has manufactured fliters of various types for over 40 years. The


SALA filters are designed for continuous operation without undue maintenance.

Principle of Operation General Design

The drum segments are drained by ii large number of t ubes


arranged to obtain best possible drai nage. The vacuum is

applied to approximately :300- of the circumferenee. The tank

welded construction with an uscillating agitator

driven by an independent gear motor The stainless

steel scraper blade is easily admstable to ensure
efficient cake removal.

The agitator can be swung over the tank side for replacement

of blades when required and quick opening valvesare fitted in
the bottom of the tank for cleaning iir emergency discharge

Filter trough

All SALA filters operate continuously on a vacuum principle.
The filters ean be subdivided into Drum Filters, Belt Drum

Filters. Top-Feed Filters. Magnetic Filters and Disc Filters.
The prineiple of operation is the same in all types.

A filter installation comprises a tank eontaining a eloth

covered drum or disc and an agitator keep the slurry in
suspension. The drum or dise is divided into three sections;
cake building zone. dewatering zone and discharge zone. The

first two sections are conneeted to a vacuum system so that

the slurry is drawn against the cloth. allowing the liquid to
pass thmugh while the solids build up on the surface. As the

drum or dise revolves the eake emerges from the slurry and

residual liquid is removed by the vaeuum. In a third stage the
cake is discharged.
Coarse feeds which are difficult to keep in suspension can be
treated by using a top-feed arrangement. A magnetic device
can be added for handling magnetie materials.
In some cases the filter cloth blinds quickly greatly reducing
the filtration eapacity. For efficient eake discharge SALA

provides two systems:

The Snap-blow system utilizes short hlasts of compressed
air for the cake-discharge. In addition steam or water flush
can be used for rinsing after cake discharge.

The Belt Drum Filters ean be equipped with a brake-roller

diseharge or with an air-knife system by which even very thin
and sticky cakes will be removed. The cloth is washed by

water spray from both sides iin each rev  il ution.
Sprav ramps for cake wash can be supplied foralldrum-filters.

Drive gear

and motor

Ftg. I Variat 111filter plant.

The front page shows anl installation SALI Dra 1n El nerS.

In the design of SALA's vacuum filters special care has been

taken in the accessibility for service.
The drums are all welded with segments inlaid between steel

frames to a design patented by SALA. The drive consists
generally of a gear box with easily ehangeable chain wheel

and a variable speed gear motor. Larger sizesare fitted with a
safety device to stop the drive motor on overload or similar

fault. thus eliminating overstraining or damage to the drive
mechanism. The valve head and its wearing ring eaneasily be

changed without removing the drum and the sliding surface
of the valve is automatically lubricated.
The kev to high capacity and low cake-moisture in a vacuum-

filter is optimurn dramage. The SALA vacuum filters have
recently been re-designed with respeet to drainage. The new

SALA filter drums and valve heads are characterized by a
multitude of drainage pipes. large drainage areas and a
piping contiguration which promotes maximum self flow.

All types of filters can be supplied with acid resisting parts or
other special materials of construction. All moving parts are
fitted with ball- roller bearings and the whole unit is

manufactured in heavy gauge steel. This comhined with the

simple design reduees mai ntenance to a minimum.

£411SALA prrniuds are salnect to an onget og pregram of

derelopment. thas i i i retaate the right tt) alter sirxrifications

nlitiont notnn.

Vacuum head

Filtrate

receiver

Silencer

Vacuum-
pump

. TYPe




•
Area
m2




Drum
Dia x Length mm

Dimensions mm
Length

TF 31




0.85




915 x 305 1250

TF 32




1.7




915x 610 1550

TF 34




3.4




915 x 1220 2150

TF 54




6




1525 x 1220 2750

TF 56





1525x 1830 3350

TF 57




10.5




1525 x 2135 3650

TF 58




12




1525x 2440 3950

TF 510




15




1525 x 3050 4550

r
TF 807




16




2240x 2135 3900

TF 808




18




2240x 2440 4200

TF 810




23




2240 x 3050 4800

F TF 812




28




2240 x 3660 5400

TF 814




32




2240x 4270 6000

TF 1010,-;
TF1012

.
35




3050x 3050

3050x 3660

4800 "
5400

TF 1013





3050x 3965 5700

'FF 1014 ' 41




3050x 4270 6000

'FF 1016 ' 47, : 3050x 4880 6600

TF 1018,




52




3050x 5490 7200

TF 1020





305Dx 6100 7800 --

TF 1212




41




3660 X3665 5400

TF 1214




48




3660 x4265 6000

TF 1216,




55




3660 x 4865 6600

TF 1218




63




3660 x5465 7200

TF 1220




70




3660 x 6065 7800

Filtrate
pump

Barometrie leg
malt, to filtrate pump

— when permitted by
building conditions

L i

•




Ent. 2. Drani Fitte

Weight

Height Width kg

1220 1400
1220 1400
1220 1400

1920 2360
1920 2360
1920 2360
1920 2360
1920 2360,

3400
3700
3800
4000
4400

900
1100
1500

2860 3110
2860 3110
2860 3110
2860 3110
2860 3110_

3480Tï.J 3700
3480 --• 3700

3700 .
3480 '

uso
3700 .

4080 4250

3700-
3700
3700

•

8950
9100
9400
9700

10000

9800 .
10900
11400
11900
13000
14100
15200

12100 .

4080 4250
4080 4250
4080 4250 .
4150 4250 -

15400 '
16500



Belt Drum Filters TopFeed Filters
The principle of the Beit Drum Filter is similar to that of the

standard drum fiker. The cloth passes over a series of rollers
after lea ving the drum. This alhiws continuous and effective
washing of the cloth from both sides and the wash water can

be drained off separately The fdter cloth can easily chang-




ed as it is not w ired to the drum. The Belt Drum Fdter is ideal

for handling very fine grained pulps or other pulps that tend

to blind the filter eloth. A hreak roller isoften sufficient

for eake removal. The highly effective air-knife

system is used for efficient removal of

sticky cakes and enables reduction

of belt wash water consumption.

Belt drum filters are manufactured in the same sizes as

standard drum fdters. Dimensions and weights are shown

below.

jr

The SALA Top Feed Filter type TFF is specially designed to

handh• coarse solids.

In thistype the feed box is mounted above the drum and fitted


with a rubber seal of patented design which prevents the feed

additional filter medium, while the size of the feed box allows

variation in the feed to be evened out. The SALA snap

blowing system is fitted as standard.

This type of filter has a high capacity and gives excellent

results. One example is given above.

Example of the filtered product obtained from a Top-Feed

Filter, dia. 2430 »:1800 mm (8' x GI, over an operating period

of one month:

Material:
Mixture of magnetite-hematite 61.8

Sereen Analysis:
98"..- 2 mm (9 Meshl

79",— 0.5 nim (32 Mosh(

13"((- 0.1 mrn 1150 Mesh(

‘it

(c-

Fig. 3. SALA Brit Drom Fel fer desegned f?”- dea.atenng of fim.

and stieky matenals.

Water content in the feed:
14,0.

Filter capacity:
40 Mtons hour = 3 Mtonsin: hour (0.28

Mhsq.ft. hourl

Average water content in the filter
cake:
5 6".( 1-120.

Type

BTF 31
BTF 32
BTF 34

BTF 54
BTF 56
BTF 57
BTF 58
BTF 510

BTF 807
BTF 808
BTF 810
BTF 812
BTT 814

BIT 1010
BTF 1012
BIT 1013
BTF 1014
BTF 1016
BTF 1018

, BTF 1020

BTF 1212
BTF 1214
BTF 1216
BTF 1218
BTF 1220
BTF 1222

Area
m2

0.85
1.7

3.4

6
9

10.5
12
15

16

18

23
28

32

29
35
38
41
47

52

58

41
48
55
63
70
75

Drum
Dia x Length mm

915 x 305

915 x 610

915x 1220

1525x 1220
1525 x 1830
1525x 2135
1525 x 2440
1525 x 3050

2240 x 2135
2240x 2440
2240x 3050
2240x 3660
2240x 4270

3050x 3050
3050 x 3660
3050x 3965
3050x 4270
3050x 4880
3050x 5490
3050x 6100

3660 x 3665
3660 x 4265
36p0 x4865
3660 x 5465
3660 x6065
3660 x6510

Dimensions mm
Length Height

1250 1220
1550 1220
2150 1220

2750 1920
3350 1920
3650 1920
3950 1920
4550 1920

3900 2860
4200 2860
4800 2860
5400 2860
6000 2860

4800 3480
5400 3480
5700 3480
6000 3480
6600 3480
7200 3480
7800 3480

5400 4080
6000 4080
6600 4080
7200 4080
7800 4150
8400 4150

Width

1490

1490

1490

2680
2680
2680
2680
2680

3500
3500
3500
3500
3500

4230
4230
4230
4230
4230
4230
4230

4890
4890
4890
4890
4890
4890

Weight
kg.

1000

1225

1700

3700
4100
4500
4800
5200

9500
9700

10100
10500
11000

10800
11900
12400
13000.
14000
15100
16200

13000
14000
15000
16000
17000
18500

41,

Feg. 4. Top Feed Filter.

from leaking. This patented seal reduces mechanical wear

and increases the life of the cloth which in many cases lasts

over 3000 hours.

Filtration is carried out in the upper half of the drum. On the

lower half the cloth may be cleaned from the inside by

pulsating air and water which reduces clogging to a mini-

mum. The feed box is designed to classify the feed so that the

coarser particies settle nearest to the cloth and provide an




Area Drum Dimensions mm




Weight
Type m2 Dia x Length mm Length Height Width kg

TFF 31 0.85 915 x 305 1100 1350 1350 600
TFF 32 1.7 915x 610 1400 1350 1350 700
TFF 34 3.4 915x 1220 1900 1350 -1350 900

TFF 52 3 1525x 610 1850 1800 2000 2000
TFF 54 6 1525x 1220 2450 1800 2000 2900
TFF 56 9 1525x 1830 3050 1800 2000 3300
TFF 58 12 1525 x 2440 3650 1800 2000 3700

TFF 86 13 2240x 1830 3050 2300 3000 5200
TFF 88 18 2240 x 2440 3650 2300 3000 6000
TFF 810 23 2240 x 3050 4200 2300 3000 6800
TFF 812 29 2240 x 3660 4800 2300 3000 7600

TFF 1010 29 3060 x3100 4800 4280 3980 8000
TFF 1012 34 3060 x3700 5400 4280 3980 8500
TFF 1014 40 3060 x4300 6000 4280 3980 9000

TFF 1210 34 3660 x3100 4800 4580 4580 8500
TFF 1212 41 3660 x3700 5400 4580 4580 9000
TF'F 1214 48 3660 x4300 6000 4580 4580 9500



Magnetic Filters Disc Filters
"Lhus type of tilter  %hich i, patented is used for dewatern ng

coarse magnetne concentrates :ind ;ire v,urking extrernelv

suecessfully.

'Fhe principle is the si' ni. is birsi i ndard drum and t•ip-feed

filters except that permanent magnets are installed insnle

thv drum. Lnder the iritlutie, il the magnetie field the

particles are classitied so that ihi Iarger particles settle first.

.1.11•• ehange m rnagm.tie field e:inses the partieles ti turn

:tIong their axes, resulting in rapid dramage and greatly

wereased eapaeity.

After the eake is removed the eloth is cIeaned from the inside

;is for the T•ip Feed Filter.

The SAI.A NIagnetie Filter has. a inuch higher capacity on

,sultalde feeds than conventional filters. consemiently space

requireinents and instaflation and operal ing cosN ;ire sub-

stant iaIl> reduced.

The SALA hsc Filter is i high performance filter particu-

IarIv suntable for handling large quantitiesoffme pulp It has

a lugh elleetive area per unit ut tloor area reducing space

req re men t s and instaIIation ei is 1s.

The filter consists of a tank :md a number of

discs mounted on a shaft. Each dise

consists of ten

Iighn‘eight Polypropylene*i sectors designed tur maximum

dramage The sectors ;ure easilv removed for ehanging the

filter bag. Allsectors are conneeted ti, largediameter external

dnunage tubes. The vacuum heads are specially designed for

optunum perforrnance and Iow wear.

The SALA Hectronic snap-blow system is standard in

the SALA Disc Filters. The snap-blow system eon-

sists of an inductive transducer electrome

variable timer Immediately after the snap blow.

vacuum is applied for a verv short period of

tame. This reduces wear on the filter bags and

improves cake discharge.
tr:

Filter cake

water content

% water

by weight

10

9.5

9.0

7.0

6.0

Capacity

tons/hr/m2

1.8

2.1

3.0

4.0

10.0

00
rc-c- --\

• *)Oth•T matenals

;

Concentrate

Plant particle Size

% by weight

—0.074 mm

(-200 mesh)

1 70

2 68

3 50

4 30
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g Ihse Edter.

•
Ir ng 9 Thi,se SALA ase Ellb•rs (In• uter lo buis ••/-solals

Area Disc Dimensions mm Weight

TYPe 1112 Dia xLength mm Length Height Width kg.

En..; 7 Swip hlun inke ubs• barge if mumb•fite Ver:v thwk eake

ibIth b•n• nunsture (britent nblalried.

SF
SF
SF
SF

62 8 1860x 2 discs 2370
63 12 1860x 3 discs 2770
64 16 1860x 4 discs 3170
66 24 1860x 6 discs 3970

2955
2955
2955
2955

2440 3400
2440 3900
2440 4300
2440 5200

Drum
DiaxLength mm

2000 x 900

2000x 1400

Dimensions mm
Length Height Width

2200 2750 2600
2700 2750 2600

Area
[Type mz

MTFF 2009 5.6
MTFF 2014 8.8

Weight
kg

3500

3800

SF
SF
SF
SF
SF

8F
8F

F'
81?

3

33710040;

3114400

3140
2660
2660 7600

3140 2660

6700 ,

Aj

3700 :',*;
3700 '.."-"`?

it 3340 ••• •

2135x 4 discs 3570
2135x 6 discs 4370
2135x 8 dises 5170
2135x 10 discs 5970
2135x 12 dists 6770 •

2745x disct 4800
' 2745x ,8 ditts 5600

910 'fr-%,K,100 2745x 10 dista , 6400

912•1 120 2745x 12 dhici •' 7200 :
•

	

74 24

	

76 36

	

78 48

	

710 - 60

	

712 , 72_

96 YL•60
98 ;;;XIS;;:-86



LaboråtoryServices
Portable Test Kits
Tests can he earried out in air labOratorles. Or Cal site if the

sludge shows rapid rigeing. Our portable leaTtest kit allows

thorough and rapid investigation ol all variables, siwb as

drum speeds, filter aids. filter media. ete.

Mobile Pilot Plant
Tests on site ean easily be arranged with our Mobile Pilot

Plant. The plant is complete with sludge pumps, dosing

pumps for filter aids, thickener tank, etc. The filter is convert-

ible to standard drum, helt drum or top-feed filter. Results

ohtained provide a firm basis for sizing production installa-
tions.

It

•
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SALA,
Sala Internatiomd AB


5-733 00 Sala —Sweden. Tel 0224-132 20 —Telegrams: Salamachine —Telex 7536.
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Sala'sLamellaunittakesmuch less space.

i•

The Lamella effect_

You can easily demonstrate the rernark-




able Lamella effeet for yourself. Fill two test
tubes with slurry. Hold one upright

and one tilted and wateh the results.

Try it!

.4

The Lamella principle.

If vou haven't been able to do the Larnella

test vou should read this to understand the

Lamella principle.
The ayailable settling area is the most

important factor in the design ofa gravity

settler. The depth of the settler is of less
importance. 'Fhe Lamella prineiple is ingen-

iously simple.

This is a normal settling tank.

Tutat Stt lIflarea .\

The area of this settling tank ean be
increased by making it of a number of
shallow settling tanks on top of one another.

st!ttlini4 area = n • A

To provide gravity sludge rernoval the
shallow tanks are inelined and here you have
the basie Larnella
Thickener.

u "F”tal !-et .u-va = n

Sala Lamella Thickener will give you

these benefits:

Delivered as one unit.

The smaller and medium sized Lamella
Thiekeners are fully shop fabricated.
No assembly work on site. This will give you

low installation costs.

Easy to move.

The Lamella Thickener is light and
mobile. Have you ever tried moving a 15m
round thickener?

	

7 I!•

Improved efficiency.

Short-cireuiting caused by wind currents,

changes in feed temperature, or poor feed
distribution are minimized.

Better in the Tropies.

Water loss by evaporation can often be a

great problem in hot countries. The very
mueh smaller free surface area of the
Lamella Thiekener minimizes this loss.

Better in the Areties.

The Larnella Thickener is so small that it

can norrnally be accommodated indoors. If
it is easily lagged.

Simple design.

Virtually no moving parts and design

simplieity give very low maintenanee eosts.

Flexible installation.

The small size of the Lamella Thickener

makes installations simple and flexible and

piping costs low.

Less volume.
Iiquid volume reduced by 95 pereent com-

pared with a conventional thiekener. This
means low retention time and quiek produet

turnover.

Optimum feed arrangement.

The feed enters the lamella plates from the

sides thereby avoiding mixing with already

settled solids. The patented flow distribution

system gives maximum utilization of
available settling area.

Vibrator pack in sludge hopper.

The package lamella units are supplied with

internally mounted vibrator packs which
enhance sludge compression and ensure
safe sludge withdrawal. Rakes are also
available for the larger combination units

and/or when conditions so require.

3



SalaLamellaThickenerin action.

z 3

o

0
0

a °

1 Feed box
2 Ovorflow (effluent)
3 Sludge hopper
4 Vibrator
5 l'nderflow
6 Lanu•Ila plates
7 Feed

kl

The feed enters the Lamella Thickener
through a bottomless feed box. Below the
feed box the feed is distributed over the
lamella plates.

The clarified liquid will flow upwards and
the particles will settle on the lamella plates
and slide downwards in counter flow to the
clarified liquid.

(The Sala Lamella Thickener may also be
called a Counter Current Lamella Sttler.)

H--4-c. - -

From the feed point upwards there is free
settling. This is the clarification area.

Below the feed point there is hindered
settling. This is the thickening area.

By using different feedpoints the relation
between clarification and thickening areas
can be optimized.

'rhe clarified liquid will leave the lamella
plates and enter the discharge boxes through
throttling holes that ensure even flow distri-
bution between the lamella plates.

Carified liquid

Diseharge ‘alve 


Accurate sizing.
Laboratory settling tests an often required,

and sometimes a pilot test is also recommen-
deci. We will carry out the necessary test work
in our dewatering laboratories or on site.

Design materials.
The Sala Lamella Thickener is available


in epoxy painted carbon sted, stainless steel.
rubber lined carbon steel, fibre glass reinforced
polyester. PVC, or polypropylene to cope with
almost any conditions.

Optimal regulation.
For maximum performance a patented

system for regulation is available which will
give you the best possible underflow and
overflow qualities.

A plan view of a Lamella Thickener type
LT 200/55 during assembly The unit shown
is manufactured in rubber lined carbon steel
with plates and discharge launders in glass-
fibre reinforced polyester.

Fred

itj

Densitv controller

Vibrator -

The settled particles slide down the
lamella plates into the sludge hopper where
compression is increased bv vibrations from
a low amplitude vibrating Pack.

These vibrations also reduce the apparent
viscosity and prevent hang ups and "rat
holing effects.

\ Feed
Lamella plates

(' Carified liquid
D Vibrator

Fully workshop assembled.

-
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Adapteddesigns fol*individualduties.
Prefabricated units.

Standard units are available in sizes up to
200 n-12of settling area.

Depending on sludge and liquid character-
isties the inclination of the lamella plates
may be either 55° or 45°.

The individual duty will determine the com-
bination of design materials used.

In order to meet various demands with
respect to corrosion. wear, temperature etc..
the followingdesign materials are available:

Tank :

Lamella plates:

Mild steel
Mild steel rubber lined
Stainless steel
Acid proof steel

Polyvinylchloride
Polypropylene
Glass fibre reinforced

plastics
Stainless steel
Acid proof steel

Flocculators.
The lamella units can be combined with
flocculators of the same design materials as
the Lamella Thickener tanks.

The flocculators are available in sizes from
0.5-10 m allowing a flexible choice of reten-
tion times.

Depending on the application, the floccula-
tor can be supplied either with a paddle

agitator or svith a slow speed impeller. The
occulator drive may be supplied with

variable speed control for varying process
conditions.

etatie or mechanical devices for rapid
mixing of the flocculants with the bulk flow
are optional.

1;

Large installations.
rfransport conditions limit the size of pre-
fabricated units. When large sedimentation
areas are required it is often convenient to
erect prefabricated lamella packs in
conventional clarifier/thickeners.

SALA has a wide range of rake mechanisms
for rectangular and circular sedimentation
tanks. Of particular interest is the
combination of lamella packs with heavy•

duty rake-lift mechanisms, which provide a
compact system with ideal conditions for
compression, storage and discharge of sludge.

Such combinations can also be furnished
with center-flocculators, as shown below,
and the constructional materials are basi-
cally the same as for the prefabricated
units. Dimensioning and final design will be
made on a case-to-case basis.

'

Nlodul li 
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lbtal settling
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Applications.
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De viktigaste anvandningsomradena ar:

1. Partikelklassering. f.1.ec r otturca c,- on.s,.stem 1.a

Hydrocykloner hnns omnamnoa I he'aturen redan på 1890-

talet men der, moderna cyk yheke-c og.n date•a, s 0.1 mit-

ten av 19:10-talet Da startacc reidra erta,na preccrntr: ke,

fran nurterat,erednrngs.noustr n i USA ett foretag Krebs

Engineers. som agnade s.g at forskning och sedareutvert.:ing

av hydrosykionen Derrna mas fl het,astas nu com t c dv

ledande pa onmadet SALA car : manda a samarhetn1 (n•

Krebs Erod neee. och t hoorso,k cour pa

Del or,an2,1. s nron.a-d n1 a:1 s- 'odss- , ,a- h!,:2•C,,»(!.

on tor att få basta me • go resotat Ele-no aspusro 'n

tu! oppg.gen ar enkei den:- SALA-Krens stgra n,.k!or ras,pan.

tarharkanue for cyklon nhta ot oms, ur y dare det empakto

utferondat pch de laga dr nskost-aderna 


titover ovanstående ar det ykhgt att mater a'et r de yatske-

Pre-ro,da delarna ar :amphgt med hartsn ti'l puIpens sem ska

sammansattrung och sLitande egenskaper EALA- Krebs

nen har utbytbara foder av nanygummi men ayen andra male-

, a: kan evere,as 1 ex neopren hypa'on Nihard keramis och

Figurerna på bilden visar:

In.opp

Vortex tinder
Cber:oppsrnpnstycset

3 In.oppsdel

4 C, .nonsk sest on

5 1.tonteengssonso:er

6 Kon ss sek;

7 litm,Inard nhodr.ngar

8 Apcx vent:Mus

5. thaVrogs- och
uceeoppsans:utto ngar

Eftersom den enda vasent.cga driftskostnaden for hydrocyklo-

nen ar pumpningen 12, cyk:onen ar det yiktngt att den kraver

ett lagt :n:oppstryck SALA -Krebs cykionen ar utformad med

tanke på detta.

Fig. 1 Apex-verthl

Användningsområde
!Idne ,Jn st-spe saponear e'ter pag kStr

rua, ! (r, att producera ett


avralupp C1rn ddth, hetbsis hor tertrechore anvandas

Pag knr reed den, tet i,rr.rr i g 2 5 sar separems neradi t

mil

‘i1/4-•••• .,

ss

Qierti »

44.5

Fig. 3

2 Rening av suspensioner. tasta co0 ar kan :att

	

"os 'ran sushe'r, ofle- an- ,.^ ,gsaia :

; ippyrsmausa sch: 'roktsatte• c-erna urtaho• normalt

ni ladt tr,ck och utrusto ngen a' kompost och e-ononusk

prords,khonen

Avslamning. A,ladsnandet a, porhkgar i.. ndre an 10-20

oskron 'cruattra, genom en umustad med •Cyclo-

e.ash Detta nne: en ng av sunsatten i cyklonens

	

ore de, tur at1 mu,eta def aa ,a11'r D, 'V1.1 tvafl-

Malning i sluten krets.

Prak! taget stands'd ^issMe- for mm. •3 t,ered-
n no sb,s- hela ..a,iden

Tekniska förutsättningar
Hvdroc,:k onen ar en nhose; eshe: apparrat men erfarenhetere

vomr att konseuktennen Cehohor har en aLgerande be-

Till de viktigaste fordelarna med SALA-Krebs cykloner raknas:

1.

2.
ot: Dehsu tortn

,Invandn.ngsorsade:

3 r:n melormad mloposcee mir nelpen mam, 111genern en

vr-rt.kal spad Pulpen schurne, aurfor in som en tunn teed


Mrorn utetter sek on,aggsa och ovenlar ni1irkt til rota-

5.

-•••  •
-, n7".11••~Ity~rhlons•r••vrett.:--..-.

cusvret'lk.Lt.ct.s
:nr-a--r•••amk"--r4ttniaWrrr. -



Manuellt reglerbart Hydrauliskt eller Fast Apex- Data for SALA—Krebs hydrocykloner

Apex-utforande pneumabskt utforande




.




reglerbarl




Approx Approx Avakejpings.




Apex-utforande




Storlek dlemeter
mm

Iàngd
mm

gråne
mikrons

:KapacIte
områdliT,
medminut

:L;;f)
irr tiO r - 20 1

— 0 30 3400

r— 8,k trx

Fig 4

7i)

Apex kontroll
Janin atmatrung Pan apex ar vasentlig for att cyklonerna skall

fungera trUfredsr.tallande. och en mångfald apex-arrangemang

knns blIgangliga tur alta storlekar av SALA—Krebs cykloner

Det ar ottast bast att installera en varrerbar typ som regleras

pneurnatakd eller hydraurskt Den storsta fillganglrga apex-

ventilen slapper igenorn bver 250 ton fast gods per brume. Den

mest anvanda typen av SALA—Krebs cyklon ar typ D, sors

visas på r.rdan 3 Den tillverkas r chametrar från 3 26 meO

utbytbar formblverkad rnfodring och 30", 50" och 80" med

vulkanrserad infodring Flera storlekar på inlopp och vortex

finder linno fillgangliga fdr varje cyklonstorlek. Den cylaranska

sektronen del 4 pa figuren benamnes "13--sektron ocht antarei

- E3-0,ektroner kan vaneras fdr att passa får uppgalen. kor de

flesta anvandnindsorkraden anyands en sektion och enheten

får beteckningen DXB, dar X anger diametern i tum Flera

cyirndriska sektioner resulterar frnare separation osh hogre

kapacaet. dock med vrss fOrlust av klasseringsverkrungsgrad

Det finns dessutorn manga specialutforan-
den av cykloner fer olika arbetsuppgifter.
Kontakta oss garna for ytterligare infeo-na-
tioner.

SALA
Sala International
733 00 Sala - Tel. 0224 132 20 - Telex 7536

FOrsäljning i Sverige genorn:

Sala Maskin AB, Fack, 733 00 Sala — Tel. 0224 160 10


•
. •••• cm•• • -•• •S

SALA har ett omfattande program
av godspumpar lamphga fOr cyklon-
arrangemang

Fig 5
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SRRMills. Standard specification
of the SRRMill.

The Sala product range includes grinding mills in which
rubber rollers are assigned the double duty of power
transmission and cvlinder support. These grinding mills
have been manufactured by Sala since 1960.They are
thus well-proven and technically advanced and are
designed for use as rod or ball mills for wet as well as dry
grinding applications.

The SRR Mill has the following characteristics:

Simplicity

The SRR Mill consists of standardised parts and in-
cludes no castings. It is easy to operate and requires
almost no maintenance.

Short delivery time

The total deliverv and commissioning time for an SRR
Mill is very short. Most of its component parts are kept
in stock. The mill is assembled in our factory and is
mounted on its steel foundation frame prior to delivery.
So a smooth concrete floor is all that is required.

Low price

Due to the mill being assembled from all-welded. stan-
dardized parts; its low weight: short installation time
and low cost for foundations, the overall cost of a com-
missioned mill is very favourable as compared to other
alternatives.

Lining Shell Dkeharge

ejster/plate ( Hui( Runner vill? replureahle ph: ith muelpn. r‘p

sjuipc u h rili • 2701rupm.

•

-• Spout Feeder 41

4

17-

4

4- •
The mill

4
4

110111a; 11wr—l'a

I

Drive

;-/r?uti squienel euge
‘Tbries

Snap-munntr d speed redneer

Sf ilui rubber dlers
Rud Mill 70 ent wal speed

mdf SO pl emtmai

sitrass•

•
SHR niunc d k.hp

SRR Power corresponding lotor Power Weight
Size D x L to Bond.

(mm) (kW) (kVC) (kg)




Ball Mill

600x 900 2,2
1000X1500 13.2
1200X2400 32,5
1500x3000 72
1800 3600 116,5

Rod Mill Ball Mill Rod Mill Ball Mill Rod Mill

1.6 3 850 950

9,7 15 11 2500 2800

26,3 37 30 5700 6200

60„5 90 75 9600 10500

97 122 110 13000 14100
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Flexibility. Sala laboratory.

The Sala ,,nUnually en:ft:NI 1,n various

types of urindimz tests: and has at its disposal three SRR

Mills ciia 61)(1• 900 nun. dia 1000 • rmo nun and dia

I 500'•liluJ nan These milis to(cethitT with a S:da bateh

3u0 • •V)0 are suffleient titt typer•


of grindinu tests.

Ti Sid  Mills in thd Sala datory are

tliat they ean be operated wet ttrIrv and with n

balls js the Lcrinding wedium, After minor ainastments.

the disel:arcn. can be fthe :rau , ,,%(,rflow Iir jtt-n:;tiit.nil

typt Sala wmps. serdw -1,>:d.r in i eyeltines ard mb

jiajIjile in the laharititn liir el,,sod-oreuit gunding.

------..,N t."-,...

1- •

.C.

Mile•

I
r~srir

•
•

\ thd SRR Mill NistatHarci pr,pdie t i il WKif- arl  'ty Ltt.appheath,ns litt luvir t uriijriinz

able in a runnber v‘matr :Nald balls thd urinding iii Inun.

The lemrth fth% ;1 11.1•an V:11 Delivery and a‘ailability

ahphintion. Th«ie'dvdry tinn i iLl ti. ;-.171C1'111111Stof

th• e:,:npunents are pt in sh,ek and tht mill includes
The power ean lo varied withm ecnain liii

nIleastings.

TItt installati• in time k nedihnble, since the

mill deliverdli tully ass, aod inlitmtcci on steel

in fram, v‘hieh iii it th,,ono h, any sm,,t,th

with the neet•sHwy load iiearitul,o:gtacity.Sa the

tane froin the order bdinu placed the nall lo inriniüll

short :N eltrenan eth, r andrhatives

NV1.ket piiuiitin1lit snars parts. anr.: an

Hinitkhe ,,t he,htwc hrht St, the needs-




stry spares can i,PairnehMted or shil,ped by nther suit-

able means. on the location "hhh: ensures


t,tltiurJuinal. aflabintv

Lintrurs ofdifferent niateriaT ztre availabb suelt

stedl. eeranne. • te

Various  lesh-chs ri• F-;tre
vibrating feeder, drum ete.

I Yisehardw syst• liN vari, tN typcN ean 1,t•
ye ,j. en . per:;,1,• ral Ilisehar-,T.e e.ran


riisehar!,:d.

The seope for varnation described above and

o ther nunlffienti,,ns of more •:pecialisod nature allow

th• 51W Mill t,t be matehed t,, iiiuIIt my requin ni

t•t



SRRMillsin operation. References.

irta

Customer and location

In addition to the applications described SHR are

used for a wide variety of operations throughout the

world. Some typical installations are listed below:

Dia. x Length, mm Type of operation

Kullsbergs Kalk, Sweden
An Iso0 mm (fla 2000 nun long SRR was installed

in 1977 in a limestone quarry. to grind burnt lime for the

production of fine ground

Crinding partieulars:
Fued partiele size
P0 duct particie size
Capacity

Iotor rating

0.1 mm
below 0.1 mm
12 tih
90 kW

vt.

The mill is the grate-discharge type and is installed in

an open tiritlit. operating 24 ba day.

Grong Gruber, Norway
A SRR Mill dia 1200>i4000 mm was installed in 1977

as a regrinding mill in the zinc flotation circuit at the

above mining company. The mill operates continuously

in the arduous environment of the concentrator. The

mill is fed at the rate of about 25t; h and has a motor

rating of 60 k V. Kult

n1V
111-1111L.ui

..t

riiier77

9d)
.-Latåk.: 7Æ

di itte frif

I gl

 f.

Lamen. Liberia

allustavaara, Finlandansoml, Iran

Iransond, Iran

LKAI3, Sweden

I.KAR, Sweden

1111.KAR, Sweden

andvik AR, Sweden

I "niversity Lulea. Sweden

Outokumpu ()y. Finland

Institut Josef Swfan, Yugoslavia

NatilmaIIranium Steel Corp.. Iran

National Iranium Steel Corp., Iran

Nikex. I lungary

Bofiden A13. Sweden

Orkla Gmber. Norway

Siporex, Ivory Coast

Riganås A13. Sweden

700 x 1500

1200 x 1500
1000 x 1500
1500 x 3600

1500 x 1500
1000 x 1500

700 x 1500
600 x 900

1000 x 1500

1000 x 1500
700 x 1500

1500 x 2700
600 x 900

100 x 4500
1000 x 1500
1000 x 1500
1500 x 4000
1S00x 3000

Wet rod mill, iron ore

Dry grinding

Dry rod mill

Dry rod mill

Autogenous mill, iron ore

Wet rod mill. iron ore

Wet rod mill. iron ore

Dry rod mill. tungsten carbide

Combination rodhall.

mills. pilot plant

Combination rofthall. wet;dty

Pilot mill

Pilot mill

Wet rod mill. gravel

),Vet ball mill. milk oflime prep.

Wet ball mill. milk of lime prep.

Wet ball mill. quartz sand

Ory rod mill, coke breeze

t-1-r

4
i.
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TheSalarange
ofgrinding equipment.

Grinding mills Classifiers
Sala manufactures all ttpes nffils:

SUlt

Trunnion Nlills for ball, md ir anto.genous
L1rindin2;.

liatch Nlills. 


The tiala standard ralilze of products includes the ni( ist
COMI111/11types wet classffiers:

ticrew Classffiers

I ledn  cyclones

Trommel Screens

, 111
z-c

t.
"rge;

- — -

1-4 t.ms_siesin

k
11.

111
tits":(

I I

.st

Sala has the equipment, laboratory resources, experience and

know-how to supply machines as well as complete grinding systems.

sa A
Sala International Al3 011 Sali , Sweden 0224-122 20 • CaNe: SaLunachine • Telex: 7.526



MINERAL DEPOSITS LIMITED

Head Office: 81 Ashmore Road
Southport. Old. 4215. Austraha
Postal Address: RO Box 5044. Gold
Coast Mail Centre. Austraha. 4217
Telephone: (075) 39 9055
Cables: Mindeposit. Southport.
O ti eensland.
Telex: 40438

111

UNIQUE INTERLOCKING RECEIVERS

fl

MARK VII SPLITTER ARRANGEMENT

mo

TRIPLE START SPIRAL



e Reichert Mark VII Spiral Cancentrator
MINERAL DEPOSITS LIMITED

FEATURES
eacellent metallurgrcal perforrearce
wabortt wase-water adCli!ron

sincle twar or triple starts per
collirn^

sirnple operation with only one ser of
splitters per spiral start

ganged splitters on multestart
spirals

water spetter for rernoving water
fractior wah minirnal solids

rncontact as standard

sirgle set ot proauct outlets to•
cons mids tails and water snits
eher on triple scart soiral

corstrocrec ri stronc Irchtweloht
fihrec ass vhah po yaretrace
oo.enno anc castings 1or corrosio-
anc abrasion resistarce

product laurders avaliable as
accessorres

statahle for low grade ores
inCludInc

mineral sands
class sands
tin ores
cold ores
ringsten ores
tantaafr0 mobrorn ores
ebromete sands

test fariliries a‘ailable thrONCNOut
the world

TYPICAL UP-GRADE RATIO

VERSUS RECOVERY CURVE

150_ HAPP P311CK 14,..

125

cONS

PECCVEP0r

AL LUVIAI 1IN (‘Rt

CON - falo

CoNs

30 50
8iZE rstO8C.0, S

TYPICAL SIZE RECOVERY CURVE

fr/t1', V
I DESIGN DATA

HEAD FEED (PER START)
Capdrit, 1, 7Fal

Puip Dersity 1w v.:
SizP Riurce 0 03 - 2.1n
Pci; :max

CONCENTRATE REMOVAL (PER START)

NOTE: SINGLE. TWIN. TRIPLE STARTS AVAILABLE

DIMENSIONS IN SPIRAL BANKS
(Refers to double row banks single row availahle

INSTALLED
SPIRALS DIMENSIONS IN MILLIMETRES WEIGHT

PER BANK (Kgs)

	

D (See note belowl

2 740 3940 700 32.:J: 0
4 1350 3040 700 324.




6 1975 4080 840 3245 825
8 2600 4080 840 32-90 1035

NOTE: Weight relers to Triple Start Spirals.
DIMENSIONS: L.se nire-s-o-s 45 fl...

SHIPPING DETAILS: Scra na--s eyr




