ADVANCED Series Heated
Immersion Circulators
AC150 AC200

ARCTIC Series
Refrigerated/Heated
Bath Circulators

A10 A25 A45HC
A10B A25B

SAHARA Series Heated
Bath Circulators

S7 S13 S21
S45 S49
S14P S21P

Thermo Scientific
Laboratory
Temperature
Control Products

Manual Part Number U01152

Rev. 03/03/2020

Multilingual Quick
Start Guides

Multilingual Essential
Safety Instructions

Installation
Operation

Preventive
Maintenance

Troubleshooting

Visit our Web site at:

http://www.thermofisher.com/tc
Product Service Information, Applications
Notes, SDS Forms, e-mail.

Voice Info: (800) 258-0830






ADVANCED Series Heated
Immersion Circulators
AC150 AC200

ARCTIC Series
Refrigerated/Heated
Bath Circulators

A10 A25 A45HC
A10B A25B

SAHARA Series Heated
Bath Circulators

S7 S13 S21
S45 S49
S14P S21P

Thermo Scientific
Laboratory
Temperature
Control Products

Manual Part Number U01152

Rev. 03/03/2020

Multilingual Quick
Start Guides

Multilingual Essential
Safety Instructions

Installation
Operation

Preventive
Maintenance

Troubleshooting

Visit our Web site at:

http://www.thermofisher.com/tc
Product Service Information, Applications
Notes, SDS Forms, e-mail.

Voice Info: (800) 258-0830



Thermo Fisher Scientific Sales, Service, and Customer Support

25 Nimble Hill Road 25 Nimble Hill Road

Newington, NH 03801 Newington, NH 03801

Tel : (800) 258-0830 or Tel: (800) 258-0830

(603) 436-9444 Sales: 8:00 am to 5:00 pm

Fax : (603) 436-8411 Service and Support: 8:00 am to 6:00 pm Monday
www.thermoscientific.com/tc through Friday (Eastern Time)

Fax: (603) 436-8411
service.tc.us@thermofisher.com

Dieselstrasse 4

D-76227 Katrlsruhe, Germany
Tel : +49 (0) 721 4094 444
Fax : +49 (0) 721 4094 300
info.tc.de@thermofisher.com

Building 6, No. 27

Xin Jingiao Rd., Shanghai 201206
Tel : +86(21) 68654588

Fax : +86(21) 64457830
info.china@thermofisher.com

Statement of Copyright

Copyright © 2021 Thermo Fisher Scientific. All rights reserved.

This manual is copyrighted by Thermo Fisher Scientific.

Users are forbidden to reproduce, republish, redistribute, or resell any materials from this manual in either machine-readable form or any
other form.



Thermo Scientific

Quick Starts

Preface

Section 1

Section 2

Section 3

Section 4

Table of Contents

...................................................................................................................... |
COMPUANCE ..o 1
WEEE ..o i
Feedback.....coiiiiiiiiiic e 1
UNPACKINZ oot i
ALter-Sale SUPPOLt ... i
Y | {11/ 1-1
Safety Warfings ......c.covvieviiiiiniiiiciee s 1-1
Personal Protective EQUIPMENt ......ccccuiviiiiiiiiiiiiiciiccccciccccenes 1-3
THAINING v 1-3
General Information...................cccooeeii 2-1
DESCIIPHON ..o 2-1
Immersion Circulator SpecifiCations........cccucucieirininininiiicciceiesieceaes 2-1
Bath/Circulator Specifications........c..eueeeeeeiureineineeeiereineneiseiseisseeee e 2-3
Wetted MAterialS......ccueviiueiriieiriieieicieeieeee e 2-8
Installation ..................ooooi 3-1
Ambient CONAILIONS .....vuiviieiiiiiiiciiic s 3-1
Immersion Circulator ONly ... 3-1
Bath Circulator ..o 3.2
Grounding Strap and NUL ..o 3-2
Ventilation ... 3-3
Electrical REQUITEMENTS .....cviuiiiiiiiiiiiiiiiccecesses s 3-3
External Circulation ... 3-7
Remote Temperature SENSOT ..o 3-8
Multifunction Port (AC 200 0NlY) c.c.ceueuererriririniriiicceieeieeeesccceenenes 3-8
USB Port (AC 200 0N1Y) c.viviiiiiiiiiiiiiiiiiceiiesseieses s 3-8
Tubing REqUITEMENLES ....c.vvuiviiiiiiiiciic e 3-8
TUDING oot 3-9
APProved FIUids......cccuiiiiiiiiiiiii e 3-10
Additional Fluid Precautions ... 3-12
Filling REQUIEMENTS ....vuvuviiiiiiiiiiiicicicecsc e 3-13
DIaININg. c..cevceiciicic s 3-13
OPeration ..........ccouiiiiiiiii e 4-1
ADVANCED Immersion Circulators.......coooviiicccieiiininininiiccccciennens 4-1
SELUP et 4-2
SEALE UP o 4-2



Contents

Status DISPLAY ....cocvieieiiiiiicc e 4-3
Stand By Mode ... 4-3
Stopping the Circulator ... ... 4-4
Power DOWN ... 4-4
SHhUt DOWN ..ttt 4-4
RESTAITING w.vvviiiicicictcie s 4-4
Changing the SetpOiNt........cccciiiiiiriiiiiiiii e 4-5
Menu DISPIays .....c.cuiiiiiiiiiic s 4-6
IMENUL oottt 4-6
MENU TTEE .ttt 4-7
SEEENGS wovviiiiitcicictete s 4-8
SYSEEIM . ittt 4-13
High Temperature CUtOUL........ccviiiriiiiiiiiiiciiiciiscsciese s 4-22
SECtION D ACCESSOTIES ... 5-1
Optional Lifting Platform Installation..........ccccovvieuvricirniieninicsnienenees 5-1
Optional Immersion Cooler Bridge Installation..........cccceceuvevvcucivinicinines 5-2
Optional Rack Assembly INStructions.......ccoceeevverieueiicieiniciennicersieeneneees 5-3
Optional Serial Communication Adapter.........coieuvuicirnieerrinicrsnieneneees 5-4
Multifunction Port Standard I/O DB-15HD ....oveeeeeeeeeeeeeeeeeeeeeeeeeeene 5-5
TUDING ..t 5-6
Section 6  Preventive Maintenance...................cccccooociiiiiiinc i 6-1
Cleaning ..o 6-1
Condenser FINS ... 6-1
Ground Strap and NUt.....ccccciiiiiiiiiccee e 6-2
Testing the Safety Features ......coiiiiiiicniicricsceeee e 6-2
Section 7  TroubleShooting..........ccccueveeeneenesessesesssssssssssssssssssssssssssssssasssssassans 71
Errofr DISPIAYSs ..c.viiiiiiiciiicc e 7-1
CRECKIST ettt 7-5
Appendix  Serial COMMUNICAIONS..........cccrcemreerreeeereesseessessseessesssses e sssssssessssssees A1

Warranty

Thermo Scientific



‘Tenuew oY) 03 39§93 921A9p L13es (D[ H) Moy sxmesddwa], ySi oy 1snlpy

Aejdsiqg sniels

SB[ JOF SUONI2UVUOD Mﬂ:QEﬂ:& 11e 2292 mﬁﬁudum PRV

alnresadwa]

[ ]
pinj4 JloAlasay \.Vo N .v N

PIN|-f OAIRSIY PRIOBISS —_ |
™ Ja1eM

(g

L~ JoquiAs Buiuuny uonelabujey

| _— 10qwAs Bujuuny JsresH

[ oqwAs Buiuuny dwing v

‘sherdsiq sniwig /33e3g oyl BaImIaq 9[3503 03 0 ssax Aefdsiy smeag oy dn Suprq 01 ﬁ ssaxd ‘parrsop 1 *p

Keidsig vers

‘anfeA agoid ainyesadway
feusayur ayy buikedsip si @
13]]01U0d 8y} saredlpul—1

Qo 6C7¢0

Y

ainjesadwa]

— pINI

— |

JIOAIBSY

00°020 +

[T Joquifs 1E1S PaIBIYBIH

nua

\

TdSs

~— wiodies

&

'SPU09s ()¢

soye1 Jossardwod oy Inq Arerpawrw syreds dwnd oy, | | [oquuds dois v ojur SUIN) [OqUUAS 3303S AYI PUE $IILIS JOIL[NIID AT, 0 $S93]

‘Toquufs oy 01 2eIIALT 01 S£23 MOTFE O} 951 10U JT “PAYSIYSIY ST A [oquufs 33e3s 93 2INSUF

'sreadde Lerdsiq 13e1g o1y nﬁ@u $5931 ¢

‘sajeuTwIn(r ﬁUCNQ U013 943 UO (IHT =2n[q Y1, .COﬂMmOQ _ A3 03 JE2J 93 UO Pajedo| HOHUUuOH& 3M2I 93 UU.&Q Am\,—Ou.jSUHmU [ILRSE]

.ﬁOﬂ:wG& _ 203 03 3eq 943 JO JB3J 93 VO Pajedo| HOuUUuOh& MDD S uu.ﬁ& Amgudﬁ WUHNHUNJH‘«UH JO e

gouewopad Jood pue Aysodsia ybiy ui
Buninsas asealoul ||im 109416 Jo abejuaalad ay) asimiayio
‘“Joyem aind ypm syo-doj aiinbas saunyxiw [00A|6/101eAN «

‘wea)s sajeald osje )| ‘paiinbal ag |im syo-do) Juanbaly
08 @Aoqe Jejem Buisn usypp «

‘[9A3] PIN|} S} Joyuow O

09¢ HLNAS 081 IS

09 HILNAS 00€ TIS 001 TIS

I918A\ /JOOATD) dpeIn) A101eI0qRT 094G/ 03 (

(wdd ) supoyd YA 11EeM PIBSIQ

JONQIYUT pue SPIdOIq 0OEN 3IM Jo3eM PIIHSIA
(paresuaduwod “wo-gSIA €-T) IIEM PIZIUORQ

(8-L Hd) 391em paymsIp 9[3uUrs /PIIdIL] :SIYIO [y
*sypeq aprxo audjkuaydLjod pue yreq ofkioe
yuasedsuen soj pmp pasoxdde Afuo oy st 3o1eH

:spin|4 panolddy 'T a|qel

O1lH

2§ uonsod ISIAYPO[P [[ng Y3 UL ST DT H Y3 2InSUY o

doy o Mopq ((g) Wd (G 03 (/€) W (g WO BIIE JIOM Yieq o [k

‘Bu[y 23039q ypeq ayy ojur sxaureruod uonedrdde Lue aoerd Surpds proae of,

*2119s 93¢ suoNdau0d Surquinid [re 1Y) pue pasopd st 1rod UreIp oyl S
'SUONYBUL0D [eUIRIXD ay) Buljfelsul/Buinowal

uaym youaim Bupoeq ww g} € asn ‘Buiquinid s,Joe[noJio sy 0} obewep Jusasid of «

'sdwepd pue sqieq

asoy ww g 30 g parddns oy [reasur 03 sajed pue sINU TOIUN JY3 dAOWDF ‘PIFISIP T

‘'O WW 9] 2¥¢ SUORIITTOd 3y ], “uonedsfdde [euraIxa ay) 01 Moy
191N0 O} ST e . ‘vonedsrdde [puIoIxo oyl WOI MOY UINIT oY) ST . <

*JOIR[NOI DY) JO FLdI O} TO 93 UONE[NIID [UINXD JOJ SUONIITTOD SuIquim({ g

'3 9opno samod

papunois e 03 Apdamp $903 ‘g A[ddns omod oy syreq paresaugas-uou 10 "g|
‘g 9opno somod papunois e 03 ‘q prod samod s, yreq oy 109uT0))

*D ‘gieq Y} TO J0329UTOD A3 03 ‘g FOIDIVVOD A} Wo3F p30d 3amod 9y [ressu]
'$10109UT0d G [y

ieq 93 PUT JOIP[NDID Y} BIIMII ‘Y 9[qed suonedrunwwod parddns oy essuy

"101enau19 8y} Inq BuiyiAue oy
‘D JopIno Jamod 108UU0D JBABN 'JO[IN0 Jamod & 0} ‘g ‘}ojul Jomod JB||0JJUOD J0BUUOD JBABN «

‘Bunaers 01 soprd suondALLOD
[e21199[2 pue vonedunwwod parddns [[e oyew syreq paresdFuyar 10 Y|

*Buigny Jo suonoauuod Buiguinid ayp Jo Aue LM 10BIUOD Ul BWOD JOU OP SPI0D 8 3INSUT «

‘uvonduwnsuod Jamod 8103 J0F SqeIIns se

91e 9( 1SN J9PNO 2 el ﬁwwﬁe.ﬂug e 0, T JO SUOREIAY wmwdu 0, .wugwaww:;umh
P q ( UL PIqrsst 70T F 3 Heraop 1OA !

[e911399[9 dy122ds 103 Yreq a3 Jo Fedx oy o Nedowey Yieq 9y 01 1950y

"P302 33 $$920¢ 03 INIYFIP

10U ST 31 08 01BN 24} UopIsod 92[Adp FUNIIUTOISIP © SE 1OT 03 PIUTISIP S| PIOd

QUI[ S FOIR[NIID Y T, “FOIBL[NIID 23 uUUuOh& 0 ﬁ@ﬁwmmvﬁ ST GOUUUuOH& MO YT,

O HO |

T
—

dens
punoio

JOALIPMBIIS peay Je|d «
sdwe|o asoy azis ayendoiddy «
Buiquinid 1o asoy arendoiddy «

youaim ajgelsnipe uy «
:paisels 186 01 psau noA reym

‘pajeay usym puedxa spinjy paseq-|io ‘Bul||iIOAO PIOAY

‘sjuswalinbai Bunuaa 1oy SASIN
ay} 0} Jajal ‘os|y ‘[esodsip pue suonnesaid Bulpuey Joj SASIN S JainjoeNUBW 8Y) 0} Jajal ‘Ajayji| S!
pINg 8Y} YpM JoBUOD B18ym pinjy Aue Buisn aiojeg *| 8|ge] Ul umoys spinj panoidde ayy Ajuo asn «

"0, 08 ‘Uieq ay} Jo Juoly ayy
uo [3qe| 8y} uo paesipul ainyesadws) ayy 0} Bumas ainyesadwa) ybly wnwixew s,yreq diAIoe [ ywir «

*abpuq Jo wiopeld jeuondo ayy
Buijreisur a10y9q 821n0s Jamod 3y} wolj p102 Jamod 3y} 198UU0ISIP PUe 103e[NIIID By} JO UIN) SAeM|Y «

‘papasoXa Jou S| SNipel puaq payloads Aue ainsua pue ules}s [eslueyosw o} Buigny 3osfgns jou oQ «
‘syuawalinbal ainssaid pue ainjeladwa) wnwixew INoA s)@aw 198|8s noA Buigny ay) ainsug «

'S9|ZZOU [e1aW UYHM [ed111D diow
UBAS SI SIU} ‘90BUNS 8gN} Y} UO sainjeladwa) swaxs o} pes) (IIm sainjesadwa) Bulesado swanxg «

*pI02 Jamod By} YIIM JOBIUOD Ul SBWO0D Buign) 8y} JO BUOU dINSUT «

1uawdinba Bupjes) Jo pabewep ayesado JanaN «

31 Buinow a.104aq abeyjon Ajddns s) wouy 31 198UU0ISIp pue yo juswdinba
ay) uin} sAemy "syusuodwiod sy abewep ued sdoup Jo s)jof uappns ‘a1ed Y)IM Yjeq ay} A0

‘lesodsip pue suonnesaud Bulpuey Joj SASIAl JUSLIND JSOW S, JaInjoejNUEW
ay) pue ajejdaweu s,yreq ay) 0} Jajoy "SuINg upjs asned [|im Juesablyal Buiea] yim 1oeuod
*SS2USNOIISU0 JO SSO| Buisnes uabAxo ay aoe|dal [IM pue e uey) JaIABSY d1e Sjuelabilyal ayL

*p102 aul| pabewep e yum juswdinba ay; aresado JansN «

ue) [eyaw ay} jo doy ay} 0} desys Buipunoib sy} 81ndas ‘s10}e|N2IID BUOJE-PUE)S PUB ‘Syjeq eleyes 10 «
18I0 papunoib Aadoid e 03 yreq ayl 198uUU0D «

‘Buinels alojaq sinoy 7z 10} DGz~ ¥e uonisod ybudn ue ul syreq pajesabljal anea «

‘Juesald aJe S|elajew SAISOLI0D O ‘UOKEUSA djenbapeul ‘aInisiow
‘Jeay 9AISS9OXS 2J9UM UOHEDO| B Ul yjeq ay} 99e|d JoAsN “Ajuo asn Joopul Joj paubisap si yyed ay] «

:K1ajes

‘Buipaadoid 810jaq [enuew ayj Jajal Jea|d Jou ate sdais 9say) Jo Aue JI ‘0S|Y ‘[enuew ayl 0} Jajal 1snw noA sainpasold Jaylo |e 104 "Ajuo dn 1Je1s [enliul 1oj papuaiul sl apinb 1eis yainb syl Q



‘uaGuePs nz nuawyeasneyderdg sep ur wn ‘ue] uopunydg Juny e 91§ U2I[BY pun udYINI
‘yongpurp aypIs ‘up ()1 H) Znyasimesndwaiiag) usp 31§ ud[[Ag

“U[[2IS ANYIIPUN JNE ISSN[YISULIISSEA [[¢ UNILIG WIP yoru d1g udgnidiaqp)

g_wv_m_mm””_«m._mw_wﬂwm ablazuesnieys
T T . Te
° galyeg ul BunzieH
\__on_E>w
vesBissniaeyeg | A9SSEM d.ﬂ‘\
a)|yemabsny — | = m r,/ meﬂmm:_ adwnd .v

gauag ul Bunjyny| :loquAis

ACM:NLUmSNES

981oZursSNIEIG JOP PUN -11BIG JOP UIYISIMZ Wn ”e JNE 21G UDYDNI(] "UIPUI[NZUID IF[OZULSIILIG 1P Wn ,@ Jne 333 91§ uaINI(T p

‘UIPUNYIG ()¢ YIBU 1510 J0s5a3dWON] J9P 91781893 110J0S

pam odwing arq . Toquiig-ddoig sep ur yoIs IOPUELMIIA [OqUIAG-1TRIG SEP PUN 1131S9T PIA 1LISOWIIY T, SB(] o Jne 91§ uaydNI(q
ablezuepelg

Do 62720+ —a— ]

yexBissnipseyeg
| _— Jop njesadwa)

"JBiozue siosuasinjesadwa] H/ |OQUIAS-HEIS
UBUIBJU| SBp M\ Usp \1@ 00'020 - seuaqoyabioniaH
Je|Bay Jop ssep ‘ue iqio R / LomI0S .
nuew | v TdS [

‘U2IIBIALU NZ [OqIAG

Wop NZ wWn “UIISEIID]J TP IS UIPUINIIA ‘TS OS 1YITT WP N[0S IST UdOY2SITOATIY A TOquIAG-13e1G ST SSEP FAYDIS IIG UI[ANG
Jne 91g uaydNI(J ¢
“UOIYONI[ NZ JUUISOq POFUIPIY

CUHU—UH»‘SV Euﬁ wﬁ& DMH‘H uﬁﬁﬁﬁ Uﬁo _ COMuMmOAH uﬁﬁ n«ﬂ.m Dﬁvmvﬂuﬂ.\.ﬂm HUT ue N«SQwaMUMMEOuuW GUT CuuwumOEHUQF CU:& ﬁUﬁ_ Uﬁm ﬁuzbum

"1810z93ue paa aFpzurlIvlg A1p pun ¢

‘| GOMISO 1P JNE SPeg SIP 2IISHONY JOP UL ZINYISSPI[WONG USP UIIPEYNS] 19q IS UG

picteluiaies)

123BIsS[,] 2Y21[Z3SNZ 9IG UNEE] UdqeY UdaSaSNZUIY J93Eyag Wop NSTISSOPPLY TP 9IS WIPYILU 93D JLISOWIAY T, SLP IS UIEIG
OLH Beyosuy wnz siq uursIaSzIY ) Wi Sun([P1g AP UL IST O, H IOP UI[[ISIAYPIIS

o.m‘

"uaya}s Jyoalne O, Gz "B 19q USPUNIS g SWYLeU]aL}aqu| JOA USSSNW Japeqyny «

‘usuyspsne

Bunwuemiz Jejun yois siseq|Q jne usyexbissn|4 ep ‘Us|inuaq() Ule SIS USpIaWla/ «
3qI9[q ua3eyIo NUENIRqO)

JOP TOA WO () SIq WD ()7 UOA YD1232(SIPGIY UID SSEP ‘0S peg Sep 91§ Ud[[ngag]
‘Prd Sep UL U9[[fod

WP JOA IN[EYI]STUNPUIATY I[E IS UI[[2IS “UIPIOWIdA NZ UYNE[IA]() U W)
"UIZ3TS 389F ISSN[YISULIISSE\ I[[¢ pun

1S UISSO[YISIT SPEY SIP ISIIPIOA JOP UE UYLYINL[Y JOP SSEP Jnerep oIg UNYIY
*U2IRIYDSIOAN NZ 1YIIU SUNPUOMTY

QUIIIXI IIp N MONI(J UdelUIXEW U9p wuin .MUﬁwamﬂLQUwC/w CUuHU'wuﬂvamth wep
nw dsnpuadumg A URVSOWINYLTOSTIS/0S1OS /00108 P4 IS UGIHYISIN

‘|oSSN|YOS|ogeD-W G| USUIS SSSNIYOSUY USUISIXS Jop UBIa||[e)jsul/usuiapug
wiaq SIS USPUSMISA ‘USPISWLISA NZ 8ssNjyosue)ejsowlay | Jop usbunbipeyosaeg wn «

"UDIORUOW NZ UIWWIP- PUN U[MIYINL[YIS-WW 7] MZq - §

U21I9JR1[THW P W ‘USNIE[J PUN UIDNNWYINAIIG() 1P JILPag 19q IS UIUIPUY
ww 9 13119q ISSN[YISTY JOP JISSIWYDIINPUIGNY F(] “SUNPUIMTY UIUIINXD InZ
SSOYNZ JOP 15T < . BUNPUIMUY UIUIIXD JOP UOA SSOPYIMY Fp IST . —

'SyeISOWIY T, sop
91[9832NY JOP UL UDIS UIPUHI] JUNZ[EMUI[) SUIIIXD [P JNJ ISSN[YISULIISSLA\ oI(] T

*(g) 9sop391g UEPIT
39U NZ 337IP (g) SUNSIOSIOAWONG 1P PYNEFIA UIOPRY UNYNNS 1YSTU 1og g
‘ue (3) 9S0P309IG 219pF93 AU U () SPeY SIP [2EWORNG SEP IS TIGIIYIS
"ue () Speq SIP SSN[YISUY UdP UL (g) SSN[YISTY WOA [9eWONS SEP 9IS UIGINYIS
"UT SPEE SIP PuN SIEISOWIAY], SIP
UISSTYISUY -G [Y UIP UL () [PqUs[SUORENIUNWWOS] 9}32JIIPSHW STP 9IS UIGIYDS
‘Ue Jejsowuay | uap ue yalgalyossne (9) buebsnewols usp oIS UagaIydS ‘uspIom
uasso|yosabue Huebsnewous usuie ue sjewsiu Jep (g) siabay sep buebulewons Jaq «
‘UIPIOM I[[2359FII 1ILIG WP JOA TISUNPUIGIIAWIONS
puUN -STONENIUNWWOY] UdUIYISITIOA d[[E UISSIW UIIPLQIUNY 12¢ VI
‘uajesab ejuoy Ul usyone|yos
USp JaPO 8SSN|YISUBISSSEAN JOP Waule JiW JYOIU [aGeY SIp SSEP ‘JNeJep 8IS Usjyoy «
"UL9S JNISOSUID YINEIGIIAILSIOUIWESIC) UIP INJ 19UT93 S[e SN 9SOPING AT
Brssemz o, 0] F voa voSunyuemydssSunuuedg PuIs ST 'Speg] SOP AISIIMY FOp UE
PIIyosuadAT -peq wop Jne 91§ UapUY UISUNIIPIOFUY UIYISIINI[D UdYdsyIzads a1
38T Yo13uEsnz I3 [2qe] Sep SSep ‘0S JLISOWIIY T,
sep 91§ uararIonIsod {UayasaBIoA SUMIYDILIFOAUUDL]T, S[E IST SILISOWIIY T, SOP
[PqEWOonG se(] 18[23sNE $ILISOWIDYT, SIP ZINYDS UDP IN0J IST ZINYISSIWONG (]

@ «— -—0

00z OV '0ST OV

-—0 @ <«

70ST OS ‘0ST OS ‘00T OS

99049 Jajoubleab ul uswwayoneyos «

usbunjia "Mzq BYONEIYIS SpUSSSEd
[9SSN|YOSUSQNEIYOS USIB]|[9}SISA UBUIT «
:awyeugaIaqul alp 4ny uabiouag als

“Jey 86|04 unz Bunsio BJYIBIYIS BUIS PUN JENSONSIA
2oy aule SeM IBISISUE [19JUBIONAIS) JOP USJSUOSUE EP ‘USPIOM
INYEBUOBU JOSSEAN WBUISI JILU USSSNLI SUOSIWSS)-[ONA|D/ISSSEM
‘Bunpjigidwieq Nz S8 JWLIOY WSPISYNY "PIIM UISS LYOIUSPIOpS
uajinyny saByney uie ep ‘puEIS|INS USP 8IS UBydEMIAGN
‘USPUBMIBA O, 08 JoqN UOA Jnjesadwus) JaUId JIW JOSSEAA SIS UUSM «
09¢ H.LNAS 081 TIS
09 HILNAS 00¢ IS 00T "IIS
1002 DV PUn 0ST DV “T0ST DS ‘0ST DS "N
yearenbroqe ur o), G/ SIq () UOA SYISIUDN-19sSeA) /[ONA[D
(wdd g) sopyD 11w 3asSEA, SANIMSIQ
JONQIYU] PUN PIZOTE OJ[EN] MW JISSEA\ SINIDNSI
(33o1suadwoy “WO-FFIA[ € SIq [) JISSBA\ SININSIUOII(
(8 s1q £ Hd) 39sse\ S1IDINSIP YOTFUID /SNIIML
11eISOWIIY, IV
:uay@xBissni4 a1B1wyauas T ojjageL

*gas wi sjjejusga aig uapuy usbuniapiojuesbunynieg Nz usuolewlo| “uswwoy Buniynieg
ul yeyBissn|4 Jop Jw aslemiaydlBow aIS usuap 8q ‘uszjasule uayaxbissn| 8IS JoAaq ‘Bunbiosiug
pun Buebwin Jnj UsWYBUYBWSIYDISION UBUSQaLYDSaq SI9||8)SIaH sap (9dS) helqualepsiiaylaydls

wy alp aIS usjyoeag ‘usyeybissn|4 usuasse|abnz us)blezab | s|jaqe] Ul SIp JNU BIS USPUBMIBA
0, 08 UoA unjesadwa) ausgababue speg sep o}19s1opIop

19p Jne pIyoS wap jne alp jne Japeq|Aioy Jajje bunjigisulainiesadwa)psyooH alp oIS uszualbag «
“uaJal||ejsul zyesneusyon.g Japo -wliogie|d usjeuondo

uap 9IS JOA3Q ‘9||aNbwo)S Jop UOA [9GENWOIS SEP SIS USUUSL} pun ge Jelas) Sep aIS Us}eyods «
‘uspJam UapLIYdsIagN JyYdlu Hep snipesabalg

apaizlyizads Jap pun ‘uspiam jzyesabsne Bunyonidsueag usyosiueydaw Jauldy UsHnp ayone|yos aiq »
‘puis joubleab yonig pun

anjesadwa) Iy uszuaIBISYOQH I JNJ BUSNEIYOS USYYEMBBSNE USUL| UOA SIp SSEp JaUdIS BIS USJ9)S «
‘uasnp||eld\ Ue alspuosaqsul

‘ayoeIaqoyoNe|YdS Jap Ue uainjesadwa] uswalxe Nz ualyny uainjesadwalsqalog awanxg «

“Jelab Pejuoy] Ul [9geNWoS Wap JiW SYONe|YOS Jap JBuUIsy SSep ‘Jnelep 8IS Usjydy «

‘Jopuljeq speg sop Jajeyag wi Joxbissn| auley yois abue|os ‘sjewalu Jelas) sep aIs uagialleg «

‘Bunisnusny a)ydlpun Japo a)BIpeyoseq sjewslu aIS uaqianag «
‘uabamaq sa aIg JoAaq
‘BunuuedssBunbiosia) Jop UOA S8 8IS Usuual) pun ge Jawwi Jelas) sep oIS ua}eyds ‘uabipeyosaq
aJI9INkeg aIp UBUUQY 9zZIN)S Japo uabuniannyosig aydlziold (Biydision peg sep aiS uabamag «
'sJ9||9)sIoH sap (gQasS) Helquajeps)iaylaydls usjjaniye Wi aImos speg sap pliyosuadA] wap
jne aig uapuly bunbiosjug pun Buebwn Jnj UsSWYeUYBWSIYDISIOA NZ USUONEWIOJU| "UBYIESINIDA
usBunuuaigianineH uues| [BRIWYNY WSPUSJNE|SNE JIW PHEJUOY JBQ "Uswwoy 1axbisopssnmag
Nz sa uuey ‘usbuelpiaA Joisianes Usp pun puls PN S|e J2I9MUDS [SJIWIYNY| US}SPUSMIBA 3Ip B
‘[oge)wons usibIpeyosaq Wauld W S|ewsalu Jesa) sep aig uaqianeg «
1IeJoINl SNk s)ue| sep 8)1es1eqo
19p jne pueqassely Sep aIS ulayols ‘uadwndziemwn abipuejsuablo pun ‘Jopegq eleyes Jn4 «
‘ue asopoa)s ajeplaab gewabsbBunupio aule ue peg sep 8IS USYSIYIS «
‘I1s1 1z39s9bsne uayois
UaAIS01I0Y Japo Bunynjag Japuaydlainzun yax6iyona ‘azyH Jebigewsagn sa usuap ue ‘yne usuQo
Ue s|ewalu peg sep 8IS US||9)S "USpJam Uagal}aq uswney uauasso|yosab ul nu pep peq seq »
BICICIVEIS

'Uaiyej1ioy) 3IS 10AS( ‘Ialuniay

yongpueH sep aIS uape| ‘puis Yol|puelISIaAUN d11IYIS aydjempuabil uuam yony "usyasyoeu yongpueH Wi aiS UdSSNW UdIYeIdA Ualapue a|fe In4 "uayasabloA awyeudaliloqu| disia alp Iny inu is| Bunlsjueziny| asaiq




‘wones[nn, p pPnuew ne 30150dox o *(DLH) 2rmesadwa smey 23ndnod op 1utod np :1Eno9s op Jursodsip of 39[5oY

'SIMJ SAPMIUIAY, P IYDIDYDII ¥[ ¥ d1FoINEANT 0P SIUDWIPIOIIES S SNOY JOPIFIA DFexrewdp of sardy
uleq 8| suep

1e19,p ueioy
apinbi np thmLmnEm._./ =

RROIA £

| _stem

SIN09Y Ud
\ abeyney) sjoquiAis

Pl .

1039,P UBIDD, [ 30 ITEIFLWIP P LI, [ 27UD Jd[ndseq anod 9 s 5o4nddy 1819, p werd9 [ 3opdde nod 9 s ro4ndde ‘ujosaq ny 4

JIOAJ9SI 9] suep
QuuoNos|9s apinbl| ap adA] — | ayoJew us

adwod ajoquAs

$In0d ua uolelablyey ajoquAis

'SOPU0IIS ()¢ AP INOQ NE dTILWIP Inossasdwod of onb sipue JuswoILIPUITIT
axrewdp adwod e e S[OqUUIAS U2 JWIOJSULI 95 AFLIFLWIP 2P 2[OqUIAS ] 39 DIFLWIP INAIY[NIID O] o s 3dnddy

abeliewap ap ueio]

uleq 9| suep
] ._\\ — epnbynp
‘aulejul aunjesodwa) op O o @N .WNO = ainjesadwal
opuos e| p JnajeA e| ayoiye @ — @oue||gINs us
1N8|0Ju09 8| anb anbipu|—7" obesiewsap ap sjoquAs

aubisuoo ap juiod

nuay v 1dS

00°020 <
/
| v c

*SOUIIY SAYINOI SIP IPTE[ ¥ JOUVONIIS I ‘sd 9] sed 150,U [9 I "90UL[[IFGINS UD 159 A oSexrewp op d[oquiks o anb Ty A

*28eIewdp op UL [ JydYJe mnod @ ms 3dnddy ¢

uwn[e s juear
neouued of ans 0omrs ono[q (YT ¥ *| vonisod e[ s 2391ArE [ ¥ 9nrs 3N np vond03d op ursodsip of 390¢[d : SIN2ILMOID S SNOT,

*| vonrsod e s UTeq NP 2IIIFE,] B NS NI np uondtoxd op Jnrsodsip of 1odeld @ $93951F93 suteq

Ol1H “ourxoid g axreyuowgiddns opmbiy op 91puEnb dun 19a395U07) 9pmbi op sed
2

i JUSHUOD DU UTeq NP FOATIST 9] anb Jue) mayemdID of sorsewdp sed oN
*2J1BFOY SUDS 9 SUEP ofewixew vonisod e[ suep 180 ) [ 9 JInssy

"aydJew Ua asiW 9jno} JueAe saInay 4z juepuad D,GZ UOIIAUS & }3 9]edIlaA €| & s919B11a) Suleq o) 1assieT «

‘soouewlopad sas anuiwip
10 abuejgw np 9}IS0SIA B| }10100. Inb 89 ‘@juawbne |00A|6 ap

Inajeys
€| 9aAB SWN|OA Bp JuejuswEne a|iny,p aseq e sapinby| s3] ‘uleq o Jjdwal dou} op JeyAT

InoEadns PIOq NP SNOSSIP TD WD () 39 ()7 27U UTeq NP [TLALT) 9p dU0Z b Jjdway

“oruzap 29 adwas op
Juea ureq o suep vonedydde,[ op sIMAUNUOD $I] 399¢[d SIINSSNOQE[I SI] FNTAD INOJ

*(S9UDUEI 19 SY[[IMOIIIA) SISLNIYS TUOS DLIANNEAN] OP SIUIWIPIOIILI

9] sno1 anb 19 w9y 189 UTEq NP JUBAE ] € 9N DFUEpPIA Op 2050, [ onb FornssE,g
*2u3)xd uonedrdde [ s10A dfewIxEW UOISSaFd dUN JUISSNULIES STUINOY

$931085929¢ $9] 30 adwod e[ 9p 9snq vl QY VANV,LS SFNOILNOID SO [DFIAN0D 9] Ing

"SUIS)Xe SUOIXaUUOD S3] Jo|[BIsul/iainal Jnod ww 6
ap UsjuIeW 8P IO BUN JISI[N INSIEINDIIO NP BUBINEAN) | JaBeWwWopUs,p 18)IA9,P UlY
*STUINOJ WU g NO W § 9P 9581I0S P SIONOD $I[ 19 SIPUUED
SPFOJIEF I JA[[LISULP UPe sanbeyd s3] 39 SPIOIOLI-SNOIIY SO JOINF ‘VI0SAq Ny
WW 9 9P INDLINIXD dHUWLIP
UN U0 SIBIWIPFOEF ST "9uFNxo uonedrdde | s7oa apsos op xnp ne puodsorzod
— . -du0)x0 vonedydde [ op Ino1ax op xnpy ne puodsariod . —

“INOIP[NDID NP SIILIE [ ¥ JUIANOTI IS dUIIIXD NI NP SIUIWIPIOIIE ST g

*(3) 23391 ¥[ & osTWI DA JUBINOD op osuid oun v
JUIWIOIIP IN[IF 912 HOP (g) anbrodp voneIUwIE | : $939SMI UOU sureq g

(3) 2333 ¥l

© ISTW 29AT JULINOD 9p dsud oun Ins () UIEq NP TOREIUSWIL,P UOPIOD I JYPULIY

‘(D) ureq np mMa109UT0d NE (g) INSIIVUOD NP UOREIUIWI[E,P UOPIOD I JOPI02dTY

‘ureq np Gy

$INIIITVOI $I[ 39 INIJE[NDID I[ 91U ﬁ(V TUINOJ TOREITUNWIWOD 9P I[(Ed I JA[LIsUT

*JN3)e[NaJId un e (D) Jueinod ap asld e| Japloddel ‘Juswanbiun 3o ‘sinolhol
"JueInod ap asud aun e (g) Jns|Quuod Np uonejuswile,p asud e| JopJodoel siewel aN »

.UEMum%m np OMNMH&EWT 9 FUBAE TOREIUNWWOD

ossew ap
op 32 $onbIIdI[Y SIUDWOPIOIITI $I] SNOY JOMIID : $IIITWYOI sureq V[

assal) e
‘ausineln e|

Nno XneAn) sep SjUSWIBPIOOO.] SB] O9AR JOBJUOD US SEd JUJIUS,U S3|geD S9| anb Jainsse,S «

‘poredde | op orer01 2ouessmd e 98xeyd Ud 2xpuard Jjop

asrd v *0/, )] F 9P 1UOS SIQISSIWPE TOISTI) 9P $13829 soT sanbyads sonbrmoopo

sonbnsuoIoeIed o7 anbrpur uo ureq np a39mIe, ] € 99MI1s anbpoeusis onberd v

agudoidde
uoisuswip ap abe.ias ap sIal|0D «

soudoidde

suaquiojd ap S8JI0SSS80E o neAn] «
.CO@HOU ne uCDEUﬁU&m HU@MUUN H&O»VSO& ® 21308 uwu uﬁvua~5UHmU Uﬁ sure : :

399%¥[] "UOTXAUUO0P 2P JRIsodsp op H1aFos 1nod NdU0 159 INIEMIID NP VONLILIWIE,P
UOPFOd T oYM 9] 3059103d 1n0d n5u09 159 1MdIH Np vonostoid op jnrsodsip o1

spsjow € 90
1 192UBWWOD Inod 31eSSAIJU [BLIIRIN

abejusoinod 9| ‘seo 9| sed )sa,u |9} IS "aind nes,| ap Jed saja|dwod
10 sgjsnleal 119 Juaniop |09A|6 ap 18 nes p sabuejpw sa7 «

‘o9.0u9b Juswsaebs ise nes,p unaden

el 8@ 9)19|dwod Juswaialnbau 81}2 BIASP || "sapinbi| SOP NESAIU 9]
J9||I9AIns ‘Q,08 B ainauedns ise neg,| ap ainjesodwa) el anbsioT «

09C HLNAS 081 TIS

09 HINAS 00¢ "TIS 001 'TIS

s 3udwonbrun 0z DV 39 051 IV “1 0ST IS ‘05T OS
0/, SL & () Ned /3xr01eI0qe] Nienb ap [024]9

(wdd ¢) a501yd d9A€ 29[UISIP ney

SINAIIYUT SIS 39 0[EN] IPIOOI( DIAE IIISIP NeF
(99suadwod ‘Wd-gSIA € ¥ [) 9ISIUOISIP neyy

(8- HJ) a91msIp-ouow /290y neg

: SINDILINDILO I SNO],

uan ap saouabixa s Jnod

un Je:

: saanoidde sapinbiq ‘T nesjqeL

e| & Juowe|eBs Japiodal 95 INgal Ne asiW ap Jo uoles|IN,p suolnessid sa| nod JUEDLIGE) NP SILNDYS
ap saguuop ap aydl4 el e Japodal as ‘apinbi| JIpa| un Jaujeyus,p a|qidaosns apinbi anbuosjenb

Nn,p JUBAY "} Nesjqe] 3| Suep saIawnua }@ saanoidde sapinbi| sa| Juswanbiun Jasiinn «
"0,08 J10S ‘UIEQ NP JUBAE,| B 99N)IS a)janbya,|

Ins a9nbipur a)iwi| e| B aipuodsauiod Jop anbijAioe us suleq sa| sno} ap djewixew ainjeladwa) e «

‘uondo ua juod 8| no neaje|d 8] Ja|[e}SUL,p JUBAE LOHEIUSW

90.N0S | 9p UONEjUSLWI[E,p UOPIOD 3] JOUIUBIGIP }O UOISUS) SIOY INS}e|nolId 8] 81w sinofnoy «

op uofe. o] Jessedop sed au e Ja||IoA }o XneAn) xne senbjuedw sejulenuod sep Jenbidde p oA «

‘sajewixew uoissaid ap 1o ainjeladwa) ap saouabixa Xne Juojsijes sisioyd xneAn) sa| anb JSLLDA «
‘anbijlejow }s8 asnq e| anbsio| asnasabuep snid 8100usd }s8 ainjesadwas) SR8

‘xneAn} sep a0BJNS E| B 9WaAXa ainjeladwa) aun Jinpul SWAXa JUsWBUUOROUO) ap ainjeladws) aun «

‘uoljejuaWIje,p UOPIOD 3| DAAE JOBJUOD US 8Jjus,u neAn) unone,nb Jainsse,s «

*apIA }S8 Uleq Np JI0AI9SI 3] anbsio| Juswadinbg | Jasijin slewel ap «

*sa)iny sap ajuasaud Inb no abewwopus juswadinbg un siewel Jasiin siewel aN «

No9s ap sagUUOp 3P aYdl4
‘uoljEjUSWIJE UOS Bp JBYJUBIqP
3| 2 uoIsua} sioy aipaw 3| sinofnoy ‘Juswadinbg,| ap Juswaoe|dop anbeyd vy ‘sjuesodwod
sas Jabewwopua jueanod sajnyo S3| 18 SBUIBPNOS SISSN0JSS SI| ‘UIOS D9AE Uleq 3] Jaoe|daq «
“ajus0al snid g
jueslqe) np (SASIN) 91INd9s ap seauuop ap aydl e| e }a uleq np anbygjeubis anbeid e| e sapodai
P 9s ‘Jngal Ne asiW ap }8 UolesI|n,p suonNesald s8] JUBUISOUOD suoljewliojul,p snid Jnod "seguend
saun|nuq sap Janboaoud jnad jusiny Inb sjuelobliyal sap 99AE JoBJUOD JNOJ "9OUESSIEULOD 8p auad
aun Isure juenboaoud ‘auabAxo,| Jeoe|dwal Juaanad 38 Jie | anb spinoj snid Juos syuessblyel sa «
“gbewwopus }sa uoijejusawije,p UopIod 3| juop [ivsedde un JoUUOIOUO) Bule} SIEWE( BN «
"anbi|je}ow aAno
©e| 9p Jnkey 9| SIaA B.11d) B| B asiw ap d|bues e| zax|) ‘aWOUOINE SINSJE[NDIIO }8 ‘SUleq eleyes Inod «
*a119) E| & 991|a1 JusWa}08.1100 aslid aun e uleq 9 Jayouelg «
*SOAIS0LI0D SaJRIlEW S B NO 8)enbapeul UOIE(JUSA SUN B ‘SAISSS0Xd 9)IpIuny dun no ndjeyd aun
e uleq 9| Josodxa slewel 8N INaLg)ul,| B JUSIBAISN|OXS JBUUOIOUO) Jnod SNHUOD §)9 JUO SUIB] ST »

09ds abejd

: 91IN09S

*J20UaW W) ap JueAe [shuewl

9| Jabreyo9|al ‘alre|d sed yeled snoa au sadeld sas ap aun,| Is ‘snjd aQ “[anuUBRW Ne J3J19J2] SNOA 3p 19J3W ‘91npad0.id a1Ine 81n01 JN0d Juawanbiun afeniul dydew U asiw e| e aulsap 1sa apides abelrewsap ap apinb 8




“[enuew [9 93[NSUOD {PEPINGas 9p oanrsodsip [ap (D) e einyesadwol op 93300 o Asnly

'se3ng so[qrsod 1210910p ered EEFOULIUOJ Op SOUOIXIUOD SB[ SEPOI IS[AF ‘PEPIUN B[ BYDIEW U visond zoA eu()
oysodap [ap opinbj|

1op m‘_:am._wan._./ opejse ap gjjejued

RoIA £

| _stem

Jopejus|ed |ap
\ ojuajweuolouny dp ojoquiS

0peuo[08|8s

equoq e| 9|
oyisodap [ap opinby7—"] quioq €| ap

| ojusiweuolouNy Bp 0]OqWIIS .v

e

‘opeasa £ opur ap sefreiued se[ onud Jeure vred @ as[n  ‘opeisa ap eppeiued vl vdozorede anb vred 6 asind ‘easap o[ 1S *p

uoloe.abliyal e| 8p ojusIWEBUOIOUN 8P 0j[0qWIS

'sopungas (¢ epae) 10s23dwod [ ozod
SudwwdnywoIne vt 9s equoq v I epesed op o[oquis UN UD PINIIAVOD 9S OTUT 9P O[OS [ A VILIUEIFE JOPLNIID [H] o as[ng

olo|ul 8p e|lejued

Do 67 Y20+ ey
00020 ‘/ opej|esal olo|ul ap ojoquiiS

A / el1oUaI8)al 9p JOojeA .
v __IdS M.
‘ofoquuys [2 vasey os3eze[dsop vred BYIO Op SE[D1 SP[ IDI[AN ‘OLEITOD OSED UD ‘0OpPEI[esas 2darede A oprur op ojoquuss 2 anb op asamGFosy
‘oprut op efeaued ey grodorede £ @ asmg °¢
‘preuTNr 9s [B1u03j [oued [op [nze
HT FOPEIIPUI [ | OPIPUadwa op uonisod v[ uad ‘vrosen a3red e Ud opens ‘032D 9p 70399303d [2 anbO[0D $2TOPENIID SO SOPOY BIL]

opsodap [op
opinbyj jap
einjesadwa)]

|

"BPUOS E| 9p BUJBUI
einjeladwsa) el esjsanw @
Jopejonuod | anb eojpuj—T

VET

‘| ‘opIpuadLD op BoPIsod B[ U ‘OuEq [P vraseR a1red €] UD OpemIs ‘0INOID [P F0102103d [ anbo[0d ‘SOpEIIFIFI soueq sof Uy
OLH o ‘Teuonipe opmbyy outw v €3ua], ‘oueq ap ousodap e

opmby [2 oprpeut eAey onb eisey J0pEMOID [2 eypIew vd eSuod oN
"BYD2IOP ¥[ € 23USWILI0} UOTISOd B[ UD 139 DTH [2 FeInsosy

‘eydJew ua ejsand ns ap sajUE D, GZ SOUN B A [BDLISA UQIDISOd US SBIOY g SJUBIND SSISUSjUBW USGOP SOpelablyal Soueq SO «

"OJUBILIPUSI [9P UQIONUIWSIP BUN A PEPISOSIA B| 8p OjusWINe

"Jojed |9 U0d uspuedxa as 9)e0e ap 9seq B SopInbj| SO| {0S90Xa US OUE(] [ SUSJ| ON «

-2doy jop ofeqap sod

(8md £6°7) wo o £ (8nd L°0) wo ()°g 912 opuelop oueq [ap oleqen op BTy [9 OUI |
‘O[Feu9d[ 9p

saue oueq 2 U2 uopedNde ] op sa1uaIddaT SO BaZNpoRUI ‘Sepeddes JeIAd vre
.w.mﬁ.muu\a&.m UIIq UISI EIIIUEIUOJ 9P SOUOIXIUOD SE[ SEPO) onb op £ OperIdd

9159 ‘oueq [op e3IUL[AP Ared €] US OpenIs Ondesop op OPYLO [ anb op 9saMFasy
“eu3IxX0 wopedrde e ud orsord vwrxew vl 2oUNqO vred opensuIums

013082208 [2 U0d equioq e[ ap e[mboq ey adel 705 1DS 0SIDS ‘001DS S2IOPL[NIID U

'SBUI9)X® SOUOIXUOD SB| Je[ejsul o Jelijal eled ww g ap efly ess|bul
SAB|| BUN 921N JOPEINDIID [9P BLISUEJUO) B US Souep ueoznpoid s anb JejiAs eled «

‘uenSIUIUNS 9s onb wiw g 0 § 9p SEPLILIP

SOUOIXOU0D A seropezeiqe sef se[eisur ered seazom £ sede[d se[ 01pox “€asop Of 1§

‘WW 9 9P OUIINXD OHIWEIP UN UILIN

SOUOIXIUOD S¥'] "BUIANIXD UOPEDIde B] BoEY ePIfEs op olny [0 vIu0sordor < .
“euIX0 Uopedrde Bl op 21uapad0rd 0uz01a3 op olny o Bruasardor . —
“JOPE[NIID [9p eIostn}

917ed [ UD UBNTINIUD IS BUIIIXI UOENIID ¥ bred BLOULIUOJ Op SOUOTXIUOD SE'T *T

' ‘e300 ¥ UOIDBALIP UOD 9JUDIII0D 9P BWO) LUN ¥ 9IUIWLIIIIP

£3O0U0D 95 ‘g ‘UOIIEITIWIE OP 23UNJ B[ :SOPLIIFLIJIT OU soueq exed g

‘J ‘eson e

UOIDBAIIIP TOD IUILIIOD I BWO) BUN ¥ ‘(] ‘OUL( [P UQDEIUIWIL 9P J[ED [2 2399U0))
') ‘ourq [9p J03I2U0I B ‘g F0IIDU0I [9P UOTIUIWI[E 3P J[qed [ J[EISU]

‘'oueq [9P Gf [ $970199U0D

SO[ £ JOPE[NIID [2 21UD A< AOﬁmﬁmMCMESm $2UONEI[UNWOD 9P I[(Ed 9 I[eISUT

*JOpEINDIO UN €3S ou anb ojesede 050 unBulu € ‘D ‘UYIDBUSLUIE P EWIO) B| 9}09U0D BOUNN
"9JUSLLI0D SP BWO) BUN € ‘g IOPE[OJJUOD [9P UQIOBJUSWIIE P BPEJIUS | 9J08UO0D BOUNN «

JEZUIWOD OP $IUL SEPLISIUILUNS UODEIIUNWOD

op £ SLOLIDI[D SIUOTXIUOD SB[ SEPOI BIZI[(LISI :SOPLIIFLIII Soueq eied VI
“BlI9UBJUO) B

SBUOIXBUOD SE| U0 |U SOQN} SO U0D OJOBJUOD US UBIJUS OU S3|qed SO| anb ap asainbasy «

‘[e301 BI3IOUD 9P OWNSTOD 2 IPIWPE IGOP 2IUIFIOD 9P BWOI B']

"0 01 F 9P UOISU2) 2p uopEIASIp vun aytwiad og ‘vrasen a1ed €] us epenyIs ‘outq [op

23quou 2 wod edeld el Us Badarede onb $01975U05 $02TNIY[ soISMbaT SO MAMSTON)

‘PepIIOE] BOD O[qEd [E FoPpadde eyrwrsad anb ewiroy op s0pEMIID [2 anbojod
UOTXAUOISIP 9P OARISOdSIP OWO0d Fenide eied OPEUISIP YIS JOPENIID [op UOILITIWIE
9P 2[qed [ FOPE[NOID [2 393201d vred epeUdsIp LIsO 03mMoID [op UoA0Id Ty

elsl} op eil|

openoape
oueuwe} ap esonbuew ap selopezeiqy

sopeldoide
©B1ISUBJUO} BP SOJUBWSIS O elanBuely «

a|gelsnle esa|bul ane|| eun «
1SOlBS98U SaellareN

un eJonpoud as A 09116 ap alejusoiod |8 eiejuSWINE ‘OLIBIIUOD O] Bp

"UQIOB|JUBA 8P Sojisinbal so| Jeoouoo eled SGSIN €| UdIquie) )Nsuoy “ugioe|ndiuew ap

‘eund enbe uod Jeus||al olesadau s ‘|odl|B/enbe ap sejozaw se| ug «

"Joden euibLio as ugiquie}
‘Sewapy "eIouaNdaly U0 opinbj| |8 Jeus||jai oLesadau elas ‘opinbi|
ap [9AIU |8 Jezuojuow esed O, 08 ap ewIous Jod enbe Jezin |y «

09¢ HLNA 081 TIS

09 HINAS 00€ 'TIS 001 IS
PIudWEdIUN (00 IV A 0ST OV “T0ST IS ‘0T OS
2/, SL — 0 [e omoresoqey exed [0o1[3 /endy

(wdd g) oxop wod epemssp endy

02N epoIq £ JOPIqIYuT U0 epensap endy
(epesuadwod ‘wd-gS ¢-T) BPLZIUOISIP endy
(8 - L HY) epemsop/epeny endy
:S9JOPB[NOIID SO] SOPO],

:sopeqoude sopinb)q ‘T e|qeL

sauoroneoald se| A ugioeUIWIfE Bl 8IGOS UQIDBWIOMUI Jaua)qo esed ajuedliqe) [op (SASIN) soleusiew
ap pepunbas ap sojep ap sefoy se| 8)nsuod ‘opinby| |9 Uod 0jo.U0D Ud Jesyus uepand anb sopinbj|

SOJJ0 JezZIn 9p S8UY ‘| B|gEL B| US UBs)SaNW os anb sopeqoide sopinbi| so| ajuswesiun 201N «
*0, 08 ‘oueq [ap eisjuejap aped e| ap ejanbna

| eJnjesadWa) B| B 09]|1I0B OUR] |3 OPO) 8p Ejje injesadwa) ap owixew ajsnfe |8 ajwi «
‘leuoiodo sjuand |9 o ewuojejeld

| JE[EISUI BP SSJUE UQIOBJUSWIIE BP 8jusn) &| ap 9|geD [ 8}08U0sap A Jope[nolio (@ aidwals anbedy «
‘opeoyoadsa

BJIN}EAIND Bp olped |9 al1adns as ou anb ap asainbase A eojueoaw ugisaid e sogn} SO| B}SWOS ON «

‘sewixew uoisaid
A einjesadwa) ap solesa2au soyisinbas so| us|dwnd Sopeuoid2s|as sogny so| anb ap asainbasy «
‘seoljejow sej|inboq se| uod souep sew
eulBLo 0}sa ‘ogny [ap a10adns E| B UeliiUSUEl) 8S SEWal)Xe OjudIWEUoloun) ap seinjesadwa) se «
"ugioBjUSWIE P 9|gEed |9 UOD OJOBJUOD US BAUS SOGN) SO| 9p ounbuiu anb ap asainbasy «
‘oueq ap oyisodap |e opinby| |8 opipeue eAey anb ejsey odinba |2 821N ON «

€| ua epeo|

‘sebny ajuasaid anb o opeuep g)sa anb odinba un oyusiweuolouny us ebuod eouny «

"OlISAOW P SBjUE BOLIOD[S UOISUS) B| 8P 0]8}09u0asap A odinba |8 aidwsals anbedy ‘sejusuodwod
so| Jeuep uapand sounjuadal sojjes so| 0 sepjed se| anb eA ‘Opepind Uod OUE( |8 BASNIA «
‘ugioe|ndiuew ap sauoioneosaud se| A ugioeu

ugloeWIOUI J8UB)qO eled ajuedLqge} [ap [enjoe sew (SASIN) soleusjew ap pepunbas ap sojep

ap eloy e| A oueq [ap eAneoyiuapl eseld e| 8)nsuo) ‘|1aid e| us seinpewanb uesonpoid as ‘sebny

ap ajuapaooid sjuelabliyal [ UOD 0}OBJUOD U B13Ud 8nb ap 0SED UJ "0JUBIWIOOUOD 3P epipiad
e| ueseoonold A ousbixo |e uesinyysns anb o] Jod ‘alle |9 anb sopesad sew uos sajuelablyal o7 «
‘odinba |o 821|)3n oU ‘OpeUEP 9S8 UQIDBIUSWIE 9P 9|qEed |9 anb op 0SED UJ «

"lejow ap oysodap
|op Jouadns aped e| e elal) ap eJl) e| Jefl) ‘saiope|nolid A sejusipuadapul soueq ‘eleyes |9 eled «
‘EpENO3pE ELISI} 8P BWO) BUN B OUE( |9 8}08U0D

"SOAIS01I0D S9elajew ap e1ouasald Ua IU ‘epeNdapeUl UQIOB[IUSA O SOAISSIXS pepawny o Jojed
uo9 saJefin| us eounu anbojod o] ON "SaIoLB)UI US OSN Bled SJUSWIBAISN[OXS OPBUNSSP BISO OUe( [T «

:peplinfbas

"Jenuluod ap sajue [enuew |3 anbreasap ‘sosed solsa ap ounfe aiqos

sepnp eJalAn} anb ap 0sed Us ‘OWSIWISY ‘[enuUBW |3 JelNSU0d 9gap ‘SOIUaIWIPad0.id S0J10 810S UQIORWIOLUI JBUIJO Bled "[eldiul anbuelse |9 ered aluswedjun opeloge|s ey as epidel eyosew ua eisand ap ejnb eisg




“D[ENULW [ OIUIWIIYLF 238 {(InoIny) armyesodwd], YSIE]) D[ vzzomdis [p oAnisodsip [1 are[oSay

-anrprad 1remuAd a3opn(sa 3ad 1qm op nuowESs[0d T MM d3E[[oNU0d ‘o] odoq
olojequas [au opinbi| |op

einjesadwa] /

A

| istem

\ OAljJe 810}EP|EOSH 0|oqUIIS

ojeuoiza|as opinbi| olojeqes — |

e S

m [ eape edwod ojoquig .v
08109 Ul suoiZzesablyBl OjoqUIS

‘03u3s Joraae Aerdsi(y 1 oreure sod 9 arowoi ‘ores Aerdsiq [r orezzIEnsia sod 9 o3owa3d “BIOPISIP 18 O 9G

“IPUODDS ()¢ [3ES$909U 0U0s 230ss93dwod [1 30d dnuow DIusUEIBIpowY
eraae 1s edwod ey i 2UCIZ0HAUL [P O[OqUILS U UF BUUIOJSEA) [S OIAA [P O[OQUUIS [f 9 BIAAL IS 9JOIL[0DID [ 0 1WAl

oinne Aejdsig

0l0jequas au
. .T\ — opnbep
“eulajul einjesadwa) Ip EpUOS Uo @N .WNO == einesadwa)
E||op 2I0[eA || OpUEZZ||ensiA @ - — 0)eIzuspIng
B}S J9]|023u09 | 8Yd evlpu|—1" 00'020 T~ OIME Ip oloquiis
A odje
nuoN | { TdS uiodies c

‘ofoquiss [ns [s7e3sods 1od SUOIZOIIP TP Nse) [ 93ESN OLILATOD OSED UT 0ILIZUIPIA PIS A OIAAE [P O[OQUUIS [f YD [SILINDISSY

‘o1aAe Ae[dsi(] [ 01eZZI[ensiA oUdIA m@ roWdI °¢

“eurwN[r Is de3uoy ofppuued s njq QU [T °| 2uorzisod ur axopsod oyel [ns 03sod 03maId 1p 930339301d |1 938330d 130IE[0dIID T AN 39
| suorzisod ur oryddaredde,[op a30mIsod o3e] ns 03sod 03O 1p 230n2303d [1 23E330d ‘WEIPFIFOT TUSeq T 9]

OlH ‘ouew 1p e1e3zod v eaJas 1p opmbi [op 230U, "0ueq [op

Do
¢ o101eqas [ou opmbiy [r o3unidFe 5oav 1p vuwsd 930IL[OIFD [1 SFLUOIZE UON
‘OLIEI0 OSUS U BSI0D 9l 1P 2u01ZIsod B[[au 9 DT [,| 23NUeILs)

“0IAAR,|[op Bwilid 810 $Z Jad O, GZ~ Ip Binjesadwa) eun pe a|edIuaA auoizisod uj jeseblyel lubeq | aieloseT «

-OjuswIpua] [op O}deds|p B BYSOOSIA [|op OJUSWaIOU] Un
opueulwIe}ep ejuswINe 8j0dl|B Ip sjenjuadsad e| ‘OLEIUOD OSED Ul

“llep|eosK opuenb ouopuedss IS Bs0s|0 8seq e |

1| | ‘9JUBIBAISSS009 8J1dWSLI UON «

OPO[IPP

onos 1P [e (g/1 1) Wd 0y — (/) W (°C & ouy ouseq [op osoae] 1p ease [ dndwoany

‘oyuowidwoan e 93opasord

1p ewrd ouSeq U FONUNTOD [ NINY 23ETOTZISOd ‘NUIWESIIALI DFEIAD IPU()

"ESSY OULS IqN3 [9P NUIWESI[[0D T M}

oD 9 BSNIYP BIS 0USe( [P 2J0MANTE 01e] [ns vIsod 0dFEds 1P e[1F0d Bl YD ISILINDISSY

"eUIsd duorzedrdde,| oszoa Juorssaid vunssew el 939U10 19d 03U}

0130859398, T0d edwod e[Pp of[a8n,[ 239pNIYd “TNSTDS OST DS 00T DS FOIL[OIID NG
"1UI9)S3 uaWeBa|0o 19p SUOIZE|BISUI,|/QUOIZOW

€| Jod WW G| BP SABIYO0IUOD BUN BIESN ‘9I0)e|00.I0 [9p SINJEqN) S][E IUUED BIEYAS SPUQ «

‘DIUIOJ WW 7 ¥P O § eP IPFOIITI

19 9339258 9] FL[[BISUT 9 OPFOIIET Ip oMseid o] 3 IPEP T 9I2A0NWIF “CIIPISIP TS O] 9§

ww 9T 1p

OUI91SD OFDWEIP TN OUUEY [FONIUTOD | "eUIs ovorzeddde,[ 0s1oa e11osn 1p ossnyy

1 E91PUT < (@) "£U32152 SUOIZEDAdE [[EP OUTOIII [P OSSO [T LIIPUT () <o

“9F01E[0DITD

[op 23012Is0d 0IE[ [NS OULAOT TS LUIISD dUOIZL[031D B[ 3od 1N} 9P NUIWESI[OD | °7

"] 2330} B ¥SSOW TP ¥ILIOP UIIIOD Ip s3I TUN B 9IUSWEIIP

07¥39[[0D 279559 AP ‘g DUOIZEILIWITE [P OAED [I BEIISHJOI Uou rudeq 1 10J "d[
"3 e33O} B ESSOW

TP ©3830P 23U3303 I €sa3d vuN ® ‘Q ‘OUSEq [9p SUOIZLIUIWIE TP OABD [T 93EII[[OD)

') ‘oudeq s 03s0d 93019UVO [€ ‘g DIONIUTOD [EP JVOIZEIUIWIL [P OALD [T dIY[[EISUT

‘oudeq
PP G[Y HONIBTOD [ 5 9I0IL[OIID |1 BI Y/ ‘0IUIOJ SUOIZEIUNWIOD [P OAD [I FE[[LISU]
*210}2|00112
[EP ISIOAIp JUBWIBIS B ‘O ‘Ojuswierooe]|e Ip esaud e| [ew 21e62((0d UON "8}ualiod Ip esaid
eun pe ‘g “9]|0J)uod [op BILSIe SuOIZEjUSWIIE,||op 0ssalbul Ip esaid e| lew 81ebajj0d UON «

‘orerziut 1p ewiid mosard

QUOIZEDTUNWIOD TP 2 IO NUIWESD[[0D | NINY 93N3I$D [eIdSLIJAI Tudeq [ 19d "V
1SSJS 1gN} 1 UOO O IgN]) 19p USLWIEBS]|0D | UOD OJJEJUOD Ul OULJUS UOU IAED | 8UD ISIBINDISSY
*2[e10} BIGIOUD Ip OWNSuOd 1 Jod LIVOPT LINUILF 9325

29p €s2xd ¥ "0/, F IP UOISUD) IP TUOIZEIAIP ISSIWIWE OUOG "IN NIsmbax

170d 085918 OUSEQ [9p 0MA3 [ns vIsod ouBeq [Op LNOYSIEI B[[E OIVDWIIYI OFe,]

“BAIOE] UOD 0IUNISTEs 939589 ss0d OAED [T 9UD 9[L) OPOW UT 9FOIL[OIID [T
areuozisod ‘ouorznizoiur Ip oanisodsip afenb areuorzung 1od orenasord 9 a301E[00ID
[P QUOIZEIUDWI[E [P OALD [] "9FOIL[ODFID [1 9395332103d © 9IS 0IMOID Ip dU01Zza103d vy

@ <« -—0

002 OV 0ST OV

-—0 @ <«

70STOS 0ST OS ‘00T OS

Ip eueld

sjenBope |uoisuswip Ip Iqn} Jod apsose «
sjenBope ainjeqn] -

osa|Bul aABIYD BUN «

:aJez|ul Jod LBSSIdBU NUBWS(T

‘eand enboe u09 1yoo0qqges ouopalyol 8jodl|B/enboe Ip ajeds|W o7 «
‘auolzelae Ip (isinbau | Jod syoue SASIALIE OJUSWIIBYL SIEH "OJUdI

"ai0den ojelauab anjoul o Jad aiopnpoud [ep ejuIo} SASILIE OJUSWILISJ S8} ‘0)eIud un

ausl/\ "uanbayy Iyoooqqel Lessasu a1assa osaqqgaliod (9, 08
116 21310 enboe ezz||n Is opuenb opinbi| [8p O||9Al| || S1EJ0}UO «

09C HLNAS 081 IS

09 HLNAS 00¢ TIS 001 TIS

:00Z OV 2 051 OV “T0S1 OS ‘051 O 32d ojos

0,GL © () ep oroesoqe] Ip opeisd e enboe 3 30213 Ip duoizZnjog
(wdd 6) ox01> wod ereusIp enboy

02[eN] 2I0IIGIUT 3 EPIOOIq U0D eIe[usip enboy

(eresuadwiod ‘wo-gS ¢-1) vrezziuorap enboy

(8-, {d) suorzemsip ejoSuis e /erenyy enboy

{1303BJODII0 T 1IN I

‘olyooasedde,|jap o

‘auossald @ eunjesadwa} Ip jwiIssew
‘o||ejow

:yjenousdde 1pinbiq T ej@gRL oubeq |ap olojeqlas [au opinbi

Jews o aul
lJaA 1S 8yo ajiqeqoud @ ajenb
uod opinbj| Iseisienb aiesn Ip euwild °| E[|ogeL ejjau jeous|e eaocidde Ipinbi| | S)usWeAISN|OSa aJes) «
o€ ojelajew ul Ied 9] e} Ip ewissew einjeladws) ejjap 1uoizeysodwi o) Jad

ajwi| ajenb (9, 08) oubeq |ap ajejuoyy Oje| Ins ejsod ERLYDNS,|INS EJEDIpUl BINjRIadWwa) B] aleisodu] «
“lleuoizdo ajuod |1 0 ewlojeneld e| asejeisul Ip

ewd auoizejuswije Ip 9)Uo} B|[EP SUOIZEJUSWI[E Ip OABD || 91e69]|00S 8 810)e|021D || 21dwes alsubads «

Ip o1BBe |1 ojesadns EBUSA UOU BUD ISIEINDISSE & EDIUEOOSW SUOIZEWIOP € IgN} | 9110d0}0S UON «
INbaJ | oUYSIPPOS 131998 [gN} | BYD ISIEINDISSY «

1 11196 1|6 uoo aio166ew ezuepodwi,un 8)saAlL ojadse
0}sanp ’Ign} 1ap a1oIadNs BjINS SWaJ)Se ainjesada) OUBUILLISISP SWLISS 01ZI0Jasa Ip ainjesadwsa) «

"aUOIZeJUSLWI|E IP OABD || UOD OJJBJUOD Ul LJUS 0gNn} UNSSaU BYD ISIBINJISSY «
0O}lIasUl JaAB BZUSS 0lydoaledd

-a)ipJad ounussaid ayo o eibbauuep 1yodssedde [ew SIeUOIZE UON «

9B ns |uoizeoipul

‘ojeoyioads eunjebaid

0 ejenbapeul 8UOIZe|jUdA ‘e

BW 81eUOIZe UON «

‘ojuejsods 1p ewud suoizejuswije Ip auolsus) e|jep oliebs)|0os 8 olyooaledde,| aidwas sisubadg
‘jusuodwiod | suselbBauuep ouossod sjnped o Isiaroidwil 1Zjeqqos (ejeines uod oubeq |1 alejsodg «

‘ojuswijews o auolsab ns 1uoizesipul

o] Jad aiopnpoud [ep epulo) (SASIN) I[elslewW INS BZZaIndls Ip BPayds ewnn,|ie @ epaybie} ejle
OjuSWB)I B1e "93UEIND |UoHSN S1esned ond sjuelabiuyal Ip sjipiad I|ENJUSAS UOD OREJUOD ||
*BZUBI0S0 Ip E}Ipsad opuesneds ousbisso,| OUODSINY}SOS o ele,|jop uesad nid ouos juelsblyel | «

‘ojelbBouuep suoizejuswie Ip OABD un Ip ezuasald ul ojyoosiedde,| [EW SIBUOIZE UON «

‘o||ejow Ip olojequas [op aiouadns

aped e| Jod 118} B BSSBW |p BJSOSE) B| SIESS] ‘1I0}R|0IID Ip SUOje-pue)s 8 ‘Bleyes [op 1ubeq Jod «
‘B1I9) B BSSAW Ip Ejejop esaid eun pe oubeq |1 81e69]j0D «

‘INISOLI0D I[elajew

wn uasaid ouels ajenb [au 0 Op[ed BJUBWEAISS8008 0fon| un Ul
ouBeq i lew a1euoizisod UON “ISNIYD JUSIGWIE U] OZZI|IN,||e S}USWEAISN|OSS Ojeusap @ oubeq || «

‘eZzZalIndIS

‘aJ9padoud Ip ewild sajenuew |1 asedleds ‘eiyd odod 166essed
nuasaid ouels epides epinb eisanb uieloend "sfenueWw [e OlUBWIIBLI 3Je) BINPad0Id Bll[e ISeIS|enb 1ad '0I1ZIAI8S Ul BSSaW B| 81UBWERAISN|ISa [Juepsenbil luoized|pul aljuloy e ereullsap 9 epidel epinb sjuasaid e




.QU&NBUO_ ﬁu&MOuwMUOTV HUJ uOuwMUOTw Uﬁ UEBA USWITEMIIA HUQ :m .QU>N~\:UQN£ A Euvuw%w QUIAIXI uvﬂ ua SUMCMTMU~UMHN~EUMMU
ap ur [1od 21s1( 39y wo uapnoy puey ap [1q Joisioo]a enxd Iprom 1dwodeF woasds uaixe uss TeRU 12 IdUUEN

‘UIPIOA PUWIEMIJA IZ JIIUURAM 1N UINIZ SISEQII[O do UIPO0ISTOO[A ;-0:,—.—? [22A91 1IN

*JOISI20]A 1ydsaT
1004 eUIded apuadjoa op 21z QUE{U2A0Q AP JIPUO (, 7) WD ()°G 101 ( F/€) WD (7 UeA peq 1oy uea Juruado ap [np

"ua[na 1ee3 n 1epIooa uasiee[d peq
10y ur onesridde mn ueA SISPNOYJOISIFO[A IP ‘UIWONIO0A 31 UISIOW W)

dwod _u_._oc:_:aw

U‘_wquOEQU “UINIZISeA
sl Jaow ap do w~>uum Euwﬁﬁ_ﬂ—mﬁﬂmwﬁ_—uﬁﬁ S[e ¥EP U ST ﬁmﬂ&\@% Iun 9p UeA JUEHI00A
mc_‘_ -0 GU._®>®_®U=D uﬁu &O JTOATISIT uuﬂ— UueA umw—umﬂ_ Uﬂv UeA ﬁvﬁuﬂ—vxw HUJ udﬁ QUHUJUNHUNV UeAId D

8p 4O UBIBj0U0D

“Burproppuey ap a1z oneorjdde sura1xa 9p IeRU YNIPWNWIKEW 1004
wEEm ap1aaa[23(1q ap 10w um[sje dwod ap uea puounnds ap uadwodenemord CYVANV.LS 40 ONDIIINIO

*6 TWWNU [2INI[S33)s U YInIqas
‘USWONIO00A 3} UAIIP(1MIdA Jo uaSNISIAdq 397 sudap(n) udrs0w Ip ud sxvydepeduefs op uee waSuiSipeyosoq w
™ P J T q 39y suapy P P’ 1S °P Isrpeyasaq wQ

"ua19[[eIsuT 2 Jue[s Ww 7] Jo ww g ap ueA udwwapy ud siardepedues ap1oasyed arun op (1q wo uadurwiaydsye us
uaro0w p 1opfimiap “dwodanemnoin op uea JuesIAIYOE 9p do ULMNIZ ANEMOIID SUINXD J00A UFUNIM[sSULEIUIPIA] (]

-aneorjdde sura1xs uas 19w uapuIqiaA 21 dwod 9p wo 1INIqa3 [eewIou IpIom Juels o

(senstepiesey) dwodanenoio A3ONVAQY usbuninjsuey

aneoldde suisixa
UeA WooJ)SIN0)al

-aijeo||dde Jjeeu

-—@ ‘woonsieenn

innjesadwsay abe|

fig usyam fiq us peq
059 192y oW uayinigab
us9||y - afe|os|

(0020V usslie)

uood sjsuonounyyN Josuasinnjesadwia)

ElEIbve |
(00z0V usajie)
pood-gsn

aeoldde auieixa

. <= UBA WOOJSINO}RI

-anjeoydde Jeeu
woouJjsieepin

Dw—— (105108/051 08 usale)
pood-gsn

Surwronsioop suIaxs Us waSunmsuey

J90AS0}WO0J}S JeueA
Buebujwoons = o

ks 10}08UU0D
m ﬂ ¥ Sry

peg

doy
jeejsowsay} Jeeu
BueBynwoons = g —

‘doy jeejsoway} ap us peq
<«— 19y uassny Buusuonouny
a)sinf uaa 1oona Bipou [agey
azap sI uapeq|a0y do

peq jeuea
Buebujwoons =y —»

jeejsowuay) buebui
10}08UU0D Gy

‘uaBueys ap Jo uaSunmysueeSurpro] op 19w VWO SunjeEIUEE U 1ITU UIII0USSIDIDINYI[2 3P Jep uddioz JooAry

*UIPUIQIAA O3] 1EEISOWISY) UID 1UK UEP SIIPUE $I3F 19U }I00U ‘g
SueSinwoons 3(J *uspuIqIdA 19€1u00d03s U 1PW ‘Y ¢ Jd[[oNU0d 3p uea JurSurwoosIs IP OOU UIPEG[0Y] JOOA
"1081u00d03s preead usd 19w ) peq 19y UBA [2QEWOONS IP PUIQIA o
'd ‘PEqQROY I9Y UBA IUBNINYOE
ap do 10109uU00 2p 19w ‘Y ‘do3] JLLISOWIAYI AP URA TUENINYOE 9P dO 10109UUOD AP UBA [2qENWO0IIS P FNSIAIY o
*UDIIYIZIAA 31 Funjrom 5p203 usd wro Srpou st I *(IUIAYI S[e) UII[[RISUT
PeQ 194 UEA S10150UU0D GF (3] 9P ud do3] 1eeISOWIAY1 9P UsST [2qEY IPWIYDSIFJe G (Y 9PIoAd[2820wr (] o

*ud)aE)s ) JIUN 3P
SuaI0ATE 1yeIqa3 uf1z puels 103 USSuNMIsUEE FYISIIHI]P US UIFUIPUIGISAIIEIIUNWWOD J[[e Jep U3ZI0Z J00ATd
TUIPEQ[P0Y] JOOA

‘mun Uﬁ UeA VESHQMUN/EOOMHm UﬁduOu uvﬁ— JOOA ﬁ.ﬁN
1{1Yosas 190ur 1oe1000d03s 19y ueA uaSowaA S[eUTWOU 19F] "Uee1saZo01 Uliz 0450 [F UeA sonerTeAsSurUUedg "UMISIRIA
SYISLIA 3y 10ads op 100A Prq 19 UBA J0YIINUI| 215UIA0Q ‘Ns13YdE 9p do peq 19y uea sfeedureeu 10y Sooydpeey

"U2URIPaq 91 I19XAIGIAPUOWO0NS I wo st N{Ijrow 191U 19y ep ‘do 0z dwodanemoo op 215 IPIqIopUOW00NS
U2 1004 U510z 31 WO 1YMIQaS 9P UBA PIOYY[I[DPIOOMIULIIA OP ST IDF] “sIMdOID e uea SurSi[ioadq op uea
SurSuea1oa 191 plpopaq 121U ST U2 ‘UaWIAYdsaq A dwodanemoin ap wo uadiomiuo st JuiiIRAIqaMOID 9

“Buidieasqumorn dury (g op1e83imad yosturoy
sypspewoine Jouw 1snRM ufiz uadwodenemono oy eepm aerads uas do ymiqa8 1004 pwdsaq ST IUN (]

U SUNMSULE-31EdTUNW W0 /SYISINYI[T @

"JIOAJ9S9 US[BJaW JaY UBA JUBYUSAO] op Uee

|ogexessew ap Bjsanaq ‘USYe)SOWISY}RIEINIIO SUOJE-PUE)S U Uapeq eleyes JOOA
‘us|abaseewsbiozioon

JOOA JUBMLIGE} 3P UBA USPE|GSPIaybI|ian ap ‘J0}sIao|A Jaw si Joejuod ylijuliyosieem
Jeem udyyald do PaoA)N pnoylapuo Jo Pinigab uayolsiaojA n jeploon Basidpeey
SnIp ua JnnjesadwajwnuwiXew

2119 JEM JOOA UBJSISISA 8P UBE Jo0P|OA BIp }sely Buels use n jJep UBAIS N JeXeZIs
Buninjsuee ueAeqy 1St P 120p|0A BIp 3s8ly buey jep MOZIOA

adA} Jo 8110046 8)sInf op UBA UBWIWSYY « “JiUN 9Z8p J8W USHO]SISO0|A BABISO.I0D JO BIEGUIBIAJUO JIOOU YINIGeD)
‘UB|elIB)EW BABISOLIOD JO BIE[UBA

BPUBOP|OAUO ‘JYO0A ‘Bjuiem abijewsano jow 3a|d usa do Joou jiun uas sjee|d

Buipia| jo Buels apyiyosab uag «

[9IN3|SH499)S D1Eq[9}SIOA UDT «
‘sinysuauulq 3in1gab J0oA uadiomuo ussjje sijun oq

:uajabalreewspilaybijian

spidiresspus QIONVAQY/@IVANVLS

:uauuiBag uauuny ) wo Bipou n 1yasy 1a



067/06~
SH+/SH+
ST/0S-
08+/08+
ST-10%-
ST/SL
0€-/0¢-
/St
D, Seey

{UIJOISII0[A sueysaooy :vuv_E:Eooum%m
sHun 00T JV/0ST DV W3Ry

1U9}401SI190|A BUR)SBhR0)

0ST+/00T+ a3uaQ
0ST+/00Z+ 097 HINAS
SH+/SH+ 09 HINAS
0ST+/00T+ 00¢ TIS
0ST+/00T+ 081 IS
SL*ISLE 001 TIS
00T+/00T+  320EA\-[024]D
00T+/00T+ TN
D, Sooy JOISIPOIA

SH+
01-
08+
8T
8¢

0¢-
0¢-
G+

0ST+ 09C HILNAS

S+ 09 HILNAS

0ST+ 00€ TIS

0ST+ 08T TIS

SL* 00T TIS

SHUNTOST DS WS 0ST DS UV

001+ a8ueaQ

001+ 127eM\-[094]D)

001+ ESTINN

Do Seey D, Sooy JOISIP0[A

{UIJ0ISII0]A SULISIFI0) UINWI[WIANSAG
sHun JOST OS U2 0ST DS ‘001 DS UV

:U8J01S190|A 3jaqR1dad0Y

"U2119Z () PUEIS UI peq 12y ueaA Juesrayde op do SurSieasqumorm ap ‘siunpeoy Ao

.Cmdwumﬂ [8Z QT 2MNE[q 3(J "Ua19Z (O pUEIs Ul &OJ JEBISOWLIDY] 9P UBA JUENIIYDE 9p do wﬂmmmﬁu\wwﬁﬁﬂuﬁu 2d

*do 1yprp T 2Mne[q ap ud 3997 IpIOM 1BRISOWLIYD AP UBA WHIAYDS 9] * @ do snig

*( <) uaTopuEIaA JoOquIASIIEIS U2 Ul [ez Jooquidsdois 39y ua uaddos [ez run o o do ynig

‘uaragiAeU 21 JooquuAs

19y reeu wo uaymniqad uas1volfid ap ‘st 0z 191U up spe Geels ooquidsdols 19y puor 1o U233 19 JO UDID[OIIUO!
4 S[iniq [}1d op st Tu3Ip Sy [ooq Y Pp Pey J I O

uajayeyosyn

“U9[AYEYIS 1 Wo mkﬂ&&—uéﬂumuw}‘:ﬁm 9P uassny wo @ do “o1suamad uarpur AJSuD

Ae|dsip-sniels

¢

1a1eM
LY

id

pd

b

\

JO}SIS0|AIIOAIBSB. BPI8B}08|8sen)

annjeladwa|
J0}SI90|AIIOAIBSDY

\ plaxeyosabul Buiwiemian jooquis

| pjaxeyosebur dwod [ooquiAg

plaxeyoasabul buljaoy j0oquiAs

‘uadso1 21 do skedsip-smerg op wo @ do 9suamad uarpur yniq

"14o1[28201 pI2a[[re19pad SUIPIS[PURY S UI USPIOM 37 "UIIIPUEIIA )
Jo/ud ua(13}oq 91 I9[[ONUOD AP UeA UIFUI[[PISUT P WO 13{INIqa3 udpIom Ae[dsIp 19 UT UAOQ NUB|N UD TS S19s 9]

.Euﬁuﬁ &D EQHU—O\SEOU Eu@ﬁﬁuﬁz—mﬁddwﬂﬁﬁ_u— AUINXD U:N n jpoouw 1Iels U—u NZ

Aedsip-pels

yoobioam
Josuasinnjeladwa) auialul

op ueA Jnnjesadwa) ap \1@
19]|013U0D Bp 1Ep UEE aoS) |

Do 6¢'17¢0

annjesadwa|

| __——— JOIsIsOIA
JI0AI9S9Y

—

< ~]

00'020

nuay | ¢

\4

1dS

/ |0OQUIASHIES PIoSMIBWAD)

00'020+ JooquiAsdolg

"11e35 105521dWOD 9P T00A USPUOIIS ()¢ LNNP 1Y Teew ‘UNIEIS J(I[PPIWuo [ez
dwod > () ueropueIaA [ooquisdols Udd UT [ez [0OqUIASITLIS 197 UD USLIEIS [eZ ITUN (T * o doyni e

‘ua1agiAkU 21 [0OqUIAS 19

TeeU Wo uaymMiqad uss1203](1d ap ‘st 0z 151U UP S[e JeEIs [0oquAsdOIs I3 PUOIT IOPEY UID I JO UII[OIIUOT) o
Siniq [i1d op s TP §] [o0oq qPp PEy J [ O

‘uftyosioa Aefdsip-1reag 10y A@ dosniqg e

uapueiq 1eed Pauediooa 1oy do (7T 2mne|q op

‘uamaz | puels ut n—Ov— JEEISOWLIDY] 9P UBA JUESISIYOE 9P do wﬁmw:mywuﬂu_:ubu op ‘sirun I T00A o

“U9119Z ~ —Uﬂdum ur —Umﬂ HUJ ueA uﬂd&kbuauw U—U n—O mc_w_—ﬂvxruﬂuﬂﬂu‘iu vﬁ uﬂu—udnzvnvv— Qo 0

‘ud3ordpeer Surpojpuey op Areis

Joru run U—u m—<< .EU@ﬁOJ TQNH— Uﬂv _MQMOuwMUOTr Nhukm .—u~z>uw ST mOuw_uOTr Jowr :H— uNﬁuDO\r EUVTMB EUHN— Joru jrun MD

uam‘

“preerpad st O 1 [ 2p 1ep 100412 107

‘ua0p waSunmysueeSurpro] us

uadunmysuee SYISINAP ¢(2ouondo) uaSunmisuee-gg ) d[e ura 1531 93rpuois WId ‘UILIEIS 31 ITUN IP SUIIOATY

*108531dw oo 5p ur uado[dnis) arjosasws Ip ey Juew 31p dQ
‘uarrers 91 do 3z susroAe ueels uae| (), 57~) Mmersdusrnowey (1q doiydar Suel mn $z syUNPEOY 10w )

‘031 8mnejq ap
1puelq ‘Jeels Agpuels ur jun ap
198UUBA\ "UBNaZ 8} Agpuess 1in

us ur3jun ap do douy 8zap yinigen

"uallels 8} Hun ap
SUBIOA|E UBZa| 180w Buipiajpueyai}
-an1sul 8p n 1ep uee 1483k 18118 1

‘uee|s a1 do uabull
-apueIaA Wo PInIGab 3o M1y 1pjom
us|(erab abiwwos u| “uabe|sabdo
si3a1u Bou 1y s|e uapom piaajnu
-ueaf uaaj|e uey Buuapuelan usj
-anebiaam abrion ap do usnez 8}
Bn1ay 1a||013U03 Bp UB UBIBINUUE 8)
uabulispuesan wo douy azap ¥Inigag

2141IN310s

ouuy |

“Jyo1j8Ba01 Buipiajpuey
9P Ul UBPIOM S|IE1BP 9(] "UB|[}S ) Ul
— Inmesadua] aboH [1q Bujayeyasin
ap wo uayinigab seeus douyieelp aqg

"U3]81$ 8 Ul UBPIEBM B U3 UBIBpe|q
— 9}18|/03u00 8p UBA shejdsip ap Joop
wo uajfidaiiebireu Jain azap yInigag

‘ueeys 8} do azep us
19]|013U0D Bp UBA WIBYISaAeBIaam Jay
/:. uabuauq 81 uee usBuispuelsA Wo
Pinigab yoo 1piom douy aza( “usddols
/UsHelS 8} Jiun ap wo douy 8zap YInigagn

[ wisyosaneBiaap)

uapeysdg



‘uayoqpuey 1 BureSurusiaue 131uo (D ‘moiny) armesodway, ySip]) sormvsodwo) €30y pra SuruSuprISAL 0] U2IOYUISIIYIONLS LIsn[

alejleyeq |

“TOYNDY[ 2IUT OP 1T ¥S SLI[OFITOY JLSUIUIN[SULIOT B[[L BYS 1FLIS T 7]

Ae|dsipsnieys

‘_Em\_maEEmW_wﬁ\/. /

ROXAN A

| _stem
aJe||gyad | BS)eA pleA—|

L

\mcwm_ SwBA 10} |oquiAS

w [ 06ueb) dwnd 19} joquiAs

Bueb) Buiulhy o} joquiAis

‘uake[dsIpsniels Yoo -13)s UB[[IW L[XBA NE JOJ 9 ed yp4iy, ‘voledsipsniess esia ne 105 e ed eypAn np uey [Ia np wQ p

1) ugossardwoy 103 uaw WAIp Jeasers uadwng A.V [oquidsddors uo [[n sespue udjoquuisizels Yoo Jerrels uzoreyar) © @ vd yokiT,

14

ww g 390 g J0J rusowwppsues yoo eureiddiuduels opueljojpaw op
BID[[BISUT Y20 JONDII] SPULIOY[[D YO0 BUFLINNWSIUILINSUE 130 €} NP LY [[Ia NP WO

“JopuNNIS ()¢ 9P

Aejdsipuels

‘usjeusbupasuadsip

Jo 6¢'17¢0
10} uainjeladwa) aiul uap

Jes|A usjayualhls je _wm:<\i®

nuaN |

alejleysq !
— injesadway
._X\ -SIeA
00020 T Jeskj wos joquiAsperg
v 1dS ~~ apIenIog ¢

Jsepua Je} O usbuebuiwons “Bepnje po

"UdJOqUUAS [[B BIISTATU 13E [ TUIIUaSUEIId NP JOPULATE 9P 30T 23UT UIP W() TIsA] A USTOqUUIASITEIS 11T BID[[ONTOS]

‘uake[dsiparvls sesia es @ ed yofiy, ¢

‘spues uoppuediuoig ed UapoIpsA] B[q UI(T *| 193¢ T se[[eas uepisseq ed 1OPPAYSSIONY LIS JOIONBMYID B[ B

u..m‘
Ol1H

‘SpURY [[D BYSILA LAXO BY 1€ [[0 3G "9Fe[[BYaq s1opeq | vd SI[[A] Jey vSIEA URIIOF UIOIR[NYID U vIIEIS

‘epuejsaid
opeJwesIo} Yoo Ja)soysiA Boy (11} 1epa] 1oy|iA ‘|oNAIB usyieyjuasoid
1e30 Sleuue uayen jual paw ed se||A} sysew Jebujupue|q-|oxA|B/uspen «

‘eBue uaae sep|iq 18Q Jebulujjfyed eupunqg|ebal Jop JoAeIy UBAIUSYSIEA
BYBAJOAQ JIE ||} SPUBAUE O, 08 JOAQ Injesadwis) us pal UsjeA W -
09C HILNAS 081 TIS
09 HILNAS 00¢ TIS 00T IS
1002 DV 420 0ST DV “T0ST DS ‘0ST DS ¥sepud
ud11eA /[ONA[S PeSSEe[]ILI0IeIOqe] %/, G/—()
(wdd ¢) yopy pawr uaneA 1EISNSIQ
SreWWRY- /PIOOI-00[EN PIW UINEBA 1BIINSI
(rerasuaduwoy ‘wd-FA £—[) UINEBA 1BIISTUO[AY
(8- HJ) uanea 1eISMISIPIavUS /1eIdN[I]
:I9I0IRTISIID B[V
-10)SIA BpURYPOD T (190l

J19]|8 UBIQJ BUIN|SUEB S AE JOBEU paW JEjuoy | JOWWOY BUIEPPE]S SjUl JE |[E)SIoNEeS «

*| 393y 1 se[[EIs 19peq Av vepisyeq gd 10ppAYssIIY Bs PeqAY B

'S[OSpaW 32y I D) H EIS[[0NUOY]

np 1€ €S UI0IR[NFD LIdde[ Ioyuassuriddoyuesy us wos vioSuny 1€ 10§ pewiojn
Je C‘—Oud_ﬂvﬁ‘—_u :_u Guvﬁﬂﬁmuwz .Ehﬂvum—ﬂ.—vﬁh_u dﬁb@%vﬁm e \—On« uNC(:Ou:S Ie ubTT%&manVH

zﬁﬂn eYIApun 1e 103 MCmcz%\« 97303 19pe(q T 2FE[[ELUI(SIAYUD B[[PNIUIAI CIID¥[ ]
e[[e 138 Yoo pSurls 3¢ episwesy s1opeq ed us110dsTuEaULIp 1€ LID[[ONUOY] 1
"U2YUD BUFAIXD UIP [[B 3240 eSilow wisSoy 103 1ypLsunwdwnd

ed seisey woSuriddoy opuel[oFpaw USP s IFOIEMNID-QYVANV.LS Bd

SEepUBAUE WW 6 Bd [940AUS}OYIONES UD BXS J0J SUIOJEINYIO Bd JOPEXS B)IAPUN JE 1O »

W 91 Je vUIESUIIN[SUE 10} UIIDWEIPINI A "UIOYUD BUINIXD
UDP [[1} 1OPOPIN T < . “U2IDYUD BUINIXD UIP UBIJ IDPOJIaNe I8 . <

"UI0IRNYAD A€ UEPIsyeq gd J91IIS UOREMYID UIIXI 10F FESUIIN[SULIOY T

() Sennpd 3eprof N2 [ HEHP (g) UIPPEISWONS 83 peq epIAY-23T 30 "dI
*(3) Sennpo 3eprol 19 [0 (Q) PPYISWONS S19pLq IMN[SUY

“19peq vd 5 vaSuruIn[sue [ g ULSUIUIN[SUE UYIJ UIPPL[SWONS MN[SUY

S39pEq YOO UIOIP[ID UB[[dW (/) U[QESUONT{[UNWWOY dPUL([0IPaw Uap IN[suy

JeSUTIN[SUE LSO Y20 JLSUIUIN[SUBSTONT{IUNWIWOY B[[E vs PeqlAy 30 "V

e[e101 Uop 307 13NdWe] WOs 1esSEy vILA 2SPW 10SeNN[ "BUIE[D J¥ o), 0] F ¥d
sospyaaesSuuuedg ABL BSE[ BP[sILs 303 EpIsyeq s1opeq vd uotgidyrew sey

"HE)S 210} Jewwl 12 | O, G2~ | 9be| jeuddn | ejs peqihy je .

‘ddn swuena ap Jeu Jesapuedxa Joysiea sapelaseqal|o ‘Bulu|APang YIApun « [ B o] -—©0
Q3ONVAQY Q3IONVAQY

"U2IULY DIAQ TIP IIPUN WD ()Y [[A () UL OPLIWOsIdqIT $3opeq J[4,] @ ® <«
QYVANVLS QYVANVLS

c s ™
"eIES J¢ JLSUIUIN[SULIOT - L A

] b il

‘SeJ9|[eJSul Jo|[e HOq Se) eusebulujnjsue euialxe ap Jeu

TeSurun(sue-G4 [y

“UIOJE[N3IO |1} SEIN|SUB
(g) Buebuiwouns suajeyualAls Bupje Jnjsuy «

"13E3S 930F SLIOS

18gexpJor
‘eusebuels eujn|sue ap Ae uobeu

UdGUIINIQIOJWONS
. ali0}s Biidwe| Ae sowwepibuels «

101 J9||9 Jebue|s ebjdw

19OAUYINS UD »

:Buebi
BWWOY 1€ 10} apuel|o) J8Aoyaq N

“UIPPE[SIEU 1T JOWWOY I3 U

"ABIISUONE|IUSA WO U:SASIA | UsAe se "Buriassey
400 JaupnisBupsjuey WO USIBMISA||I U U:SASIAI BSE| NP BYS USPNY PaW IEjuoy | BLUIOY Sexue)
uey wos exsjeA uobeu Jopueaue Np ueuu| *|, [|9ge) | SESIA WOS JOXSIEA BPUBYPOB op }SEPUS PUBAUY «

', 08 ‘episwel sjopeq ed
uayayne ed sabue wos injesadwa) usp (|1} peqiAse 4oy uabujujeisuuniesadwa) ejsboy usp esuelbag «

“(leAln) ueBbAiq Jajie (jearn)
uswJopield uap Jelajjejsul Np UBUU| Ue|[EYWOL)S UBl) USPPE|S}EU JN BIP YOO UIoje|nyIo Ae pije Buels «

*SPUYSIOAQ Bjul
spebue wos Jaipeisbulufog ejlanjusAs Je e1s]|0u0Y Yoo abej|s psiueyaw 1oy euseBue|s ajul Besin «

“YoAuxew Yoo Jnjesadwaixew 1o} uaaesy Ja|jAiddn Jea Jey np Bue|s usp jje e1s||0)uoy «

‘usyoAIsunwijelow paw
PISHI Jow nuue Jijq eReQ “UBlABUE(S PIA JoinjesadWwa} BWSLXS (|1} JOPa| Jonjelodwalylp ewsnxs «

‘usppe|sieu paw ejuoy | Jowwoy Jebuels ebul je (ejsieNes «

“Wo} I aJe||eyageysien sjepeq wo uabuiuisnin Bupje pueAuy «
"J9X0.| J8||o pepeys Je wos Bujuisnan Bupje pugAuy «

‘uap JepAl Np ueuUl USppPE[SIEU N BIP Y20 usbuluisnin Ae
|e Bue)s “Jsjusuodwoy Ssap epeys uey ||e} Ja||e Jejols eDI|SIold "1opeq JERAl np Jeu 110} JEA o

‘Buiessey| Yoo Jaunnisbuiisjuey Wo ualexan||} uely u:SASIN 91seuas Yoo japeq ed
uaje|dsew SeT "uspny paw }Ejuo) | JSWILWOY }Op WO JOpe)SUUEBIq JEXESIO WNIpawW|AY apuesoe| 33
“JOUSQISIBAPAW ||1} JOPa] 19X|IA ‘}2IAS uepun eBuEl} Jje Jawwo Yoo Yn| ue a1buAy Je eulaipawlihy «

‘pepes Je uappe|sieu wo uabulusnin BuUple pueauy «
1opueqsBulup.of Jse ‘I9)eISOULIS) SPUSEISIY OO peq eleyes o4 «
“Bepnie jepiol §a |1 Jopeq Injsuy «

“jue)|iejow Ae uaddoy

"JWILLIONBIQ) [BLISJEW SpUE)Rl) JBp 19|19 ‘JeJa|juan 1BIep Jo|9 161N
‘JWIBA JJEWIOUO JB WOS d|[e)s }O ed japeq Bupje e1eoe|d SNIgSNYWOoU! Joj JOSAE Sepus Je japeq «

1vyiexes

"J1911BS1I04 Np UBUUI UdXOgpPURY

ese| Y20 pau eppe| Bs)20 np eys Bals apuarisuepau Ae jobeu ed Jaxeso Je np WO ‘uayogpuey ese| np exs Jainpadsoid eBIIAQ 104 "USlJels B1SI0) USpP PIA SepueAUe Jje ppasAe }sepus Je uapinblielsqoeus Jey uag



‘unyeq eznae[y| ‘uiderede wizeyn yuaans (O, H) vunedes] YIedIg sosyn x

“UIpd [0OTNUOY TULE[NUE[SE] NI0] Wl UId] YoWaRIP] WIGIprw]o dnjo nuIZIs vIU0s UEIIpImSIed nuniy)

1B1peoIs

ISINIG BUZBH ~~_|

uesy3 wning

oC V¢

\ 1sabwig J0AISIjes) 101}1s]

ISIAIG 8UzZeH

ns
! * T o
e8| .l [ 1sabwig J0AISI|ed) edwod ﬁ

1sabwig JoAISijed) ewjnbog

‘uIseq dursowgnp 9

urdy yewded §1508 epurseav mequeH wnan g /SidueSeq ZuisHqaAmunIQs U wnan( yereseq duisowdnp 9 ZIUDSINST *p
“JOINS Jepey 2ATues ()¢ ISEWSIEd

unrosardwoy jeyey msed reyzop edwog Imsnuop A.v QursaSwrs INpINp 1sa3ws 1e[Seq oA ISIES IOIPNNIG "UISEq JUISIWINp @
‘urpi8 a4oFwrs yereue[ny Tue[$N) Yo esIoATuuLMSINA 2FwWIs CUNJo UTWD ULPUIZIPULNIINA AAV urursagwis Je[seq

e S1BuESeq “FUOIMUNIOS TueRH S18ueSeq ‘Urseq dusaWwInp @ Ky

| — 1B1]3e01S

ISIAIS

Do 62 720+ e
| |seBuig jeiseg ueuenBInA

00°020 +
_ 0 LdS / ISEP|ON JeAy H

“JMI18q WIBIpaIMUNIQB

jueBap nqoud Xijyesls @
Iyep unigjonuoy—T_

nusiy

‘Jeuek (] 1avw ryoppued uQ "UBTAS PUNWNUOY | NUNSNONANIOY 9FAIP UBUN[NG vIFeIe} BXIe UIDT JO[FOIR[NSHS wn,
‘ULNOS PUNWNUOY | NUNSNONANIOY 9IADD UEUN[NG EPUIEIL) BYFe Unuokueq urdT sejofueq meunngog
mv .Eﬂuﬁﬁﬂﬁdﬁn— TAIS CNTEN.@ mﬁuﬂNdE AF:.A.NEHEW&NW G\«@udﬁﬁvﬂﬂw Euﬁu&ﬁvzv TAIS MDEMDNNQ O,mﬁ.mm

o ! !
SLH ‘LPUNWNUOY SPUNUOA Jees wed )T [ U]
‘unjeliq akawappaq ajkains JEES gz BPWNUOY YIP 9p,0,GZ~ 9ouUQ uepewlnsijed ‘uejoAueq Ilewinbos «

1§a|uab epuiBipuisi JejIAls 1jzeq BeA ‘uiAewinplop IAIS Eplepyiw e|ze) eye(q

Injo uspau esuewlopad
NNSNP oA 2Aa)1ZoXsIA asyNA selepe 1sapznk [oy1|B apjey Isye

‘aninpop

speresyenq Aed (,2/,1) wo 0 [T (r/¢) WO (g VEPWISEY SN UD TUTUE[E LUWISTEd OAueqg 0 <« —0
‘upn$o[IaL durdI INS139 $INS[139
unuofueq runre[dey vwem3An wny 20u0 uepewded WN[OP UIST YOWI[UQ HI[DWNYO -—@ @ <«—
q aey 1 n 0O uep [OP UL HPWRUQ LRPWMOJd LHVANYLS THVANVLS
"UN[O UIWD UIPUISIPUIPIQES UIULEnuL[geq = —

nyoq wmny aa uepungnpio fedey unumiod a£ye) BepuyEIE) UQ UNUOLUEY

O O
I

‘unye) sunnzou edwod rursedred nue[Seq Ua[ImoA 21T d[UNIN
ugdr Isewue[des udUIseq wnwisyew eewendAn prey oproporenIs TYVANYV.LS

"ulue|ny Jejyeue Www G| Jig Yelejo LIejyeue 3aisap
uaMIENE)/USNIDNQS LIE[jUE|BE] 1DLEY UISI YOWS|UQ 1UISaWIOB Jelez ululienioq Joje[nyIS «

“ZIGISHIQEe) TUER[23d0[oY 9A TULIE[SN WMFOY I, W 7]

2AOA g UIIIOA AYIFI] O[UNIN 32723 0s Trefexe[d oA Le[IoNes Yese[o fgeq 2391s]
‘mdrmyes eded $1p 31q Y ww 9| FemueSeq WPISHE SKd UapId

eAeWeMSAN DITPY < — . “TIPSne $NUQP ud[S UeprwemMSAn pIEY . R
“JIPEIRWUN[NG BPUIJEIE) LIE UNIQIL[NNIS He[nue[Feq NIoq UISI UOASE[NYIIS DL T

‘nue[geq
() 2zud nq 1yesdoy uepnigop (g) 1eudey SnS urdy yejokueq ziseunngog g1
‘uide[3eq (3) ozird J1q 1pyerdor () nunsorqey 503 unuokueyg

‘uife[geq (D) 2301PUTOY IIPUEIZN 0fueq ‘(g) NIOIJPUTOY YeIeue[ny NUNSO[qey SNo)

‘uIke[3eq SULIQIIq TUL[F0IIUTOY
o [y ofueq oyt agremyns yereur[ny () nUNSO[qEY WIS US[H2A NI S[Uni()

‘uifewe|Beq alah Jiq
epuiSip Jojejnyis eise () 1wsid dno “uikewe|Beq azud aiq ejse (g) isLIb 3nb Jgjosuoy] «

‘urded uiremnue[geq Y[ 94 WSHaT

wn) UIMIF9A MYIFI A[UNIN 90UQ Uepewuinsied nunin urdr yejolueq meunngog "y
‘unjo ulwe uapulBipawle sews) ele|wn)oyY eAaA elALig|ueR|BE] NIO] ULIEO|gEY -
“TIPI[EW[O

9p393op undn surwnoym SnS weidoy Zu A urzr vulrefewdes WIS Yn[,019, F ojedda[ey WMoY EpAog UNBAN
“unyeq eursese[d e D{EPUIJETe) BYFE UNUOAUE] UIST FO[WIUISY2I0S ISP yyisodg . niog eAeA wioy unbAN
"ULITPUR[WNUOY IP[IO$ JIq Y9[IQRISIID e[yIpeyes LejyeUe ZiiBu] -

&%OTU—NJ NIOIE[ONIIS uﬂwﬂaﬁﬁjmmmu 239ZN JeWTUL[NY YEIe[O 1OBJE WSy ECNﬁm.mn— ‘1ajoWwaziew __v_m._mm udi Q_WEN_WNQ

“Nso[qey] 18y UNIOIB[NNIIS INSTWUL[IESEY UIST ISBWUNIOY UNIOIB[SIIS ‘ISLWNIOY 23A9(]

“unye1eb 1uisew|idek swapie |l ns jes Lejwisiey [oxqIB/NS «

q EpUpEeY ISBW|e unu
J1ipjeoesn|o ep Jeyng eolAy uipeosyalab isew|ideA swape

IS YIS ‘UIABJZI 1UISBAIASS IAIS USNIIUB|INY NS 8PULISZN UIU,D,08
09C HLNAS 08T TIS Jiedls us
09 HLNAS 00¢ TIS 00T TIS

002 DV A 0ST DV “T0ST OS ‘0ST IS eoZIufex

NG /[ONID YIUIG JeAMETIOqR T GL ©IF 0%

(wdd g) ns Srumruwep Srwuap[d s

ns Srwumrurep STUUSP]d JQIQIYUT 94 3IS0KTq 09[EN
(SraruareSuap ‘wd-gSIA ¢-1) NS ZIUoATQ 1

(8-2 {Hd) ns Stwmruep zoy I1q /STUULPILT
II[IQIEINIIS W T,

:1epinig 1jAeuQ ° ojqel

‘uneq auisablagq SASIA ap uldl uajwiuisyalab ewlipueleAeH ‘uiyeq auisablaq SASIA uluolain
151 N 9A Ja|wa|uQ 111B]1 BjwIUE|NY oUQ UBPEWUE(INY IAIS JIq IBueyiay
apJojiah 169991gesapediab uisews) BIAIAIS "uluB|Ny LIg|IAIS I|ABuO ua|LIB)SOB ap,| O|qe] EdZIUeA «

‘ulIpuepIuIS 3|1 D,08 Ue|o Labap
|oq 2119119 1yepuljele} ug unuoAueq ‘lulieAe Yi)eois }sn wnwisyew unuoAued MUY «

‘uIsay Iuisijue|beq 16eukey Snb
ununsojgey 5n6 e unedey nigle|MLIS B)ENW 80UQ Uepew.ny NAndoy eAea nwiogeld 116eq abels| «

uiwa uepuiBipew|ise uluite|dedieA swyng us|ipIeq 9A UIABW)EII] ZNIew awi|1Iab YIueyaw LB|JWNMOH «
*un|o UIWe UepuIBIpe|ISIeY 1ZIULS|WIUISY2I06 SUISeq SA IPEDIS WNWISYEW uliejwnpoy Ziuibidas «

[BY J1q IPPIO EP BYEP EPUIBIP|IUE(NY
J3||NZou |ejaw ‘wnunp ng ipesede oA euisewuisi LISe uuiAaznA dny Lepjipjesls ewsijed sy .

‘unjo ujwa uapuibipawie sews) ejAnsojgey dnb ui
‘uikewun$iied ejse iuewdid uayyoA IAIS apuisauzey unuoAueg «

‘uikewunsijed ejse uewdnye uedeA nuizis eAan iJeseH «

‘uIsay Iuisijue|Beq a3agas aA uueb ewnuoy 1jedey exepnw aouQ uepewise) luewdy3
gaJoA Jelez a1s|uasa|iq IsawW|nINSNp ununin eASA Je|JUISIES IUE ‘unjo Iyexpjp uaxlise) nkoAueg «

‘unjeq (SASIN) eunwuo4 1B)1g IjusAnS swazlep
|eounb us u 21 aA euiseye|d pe unuoAueq uid! 16]iq BpUIYEY ISEW|I}e UnunIn aA JajwajuQ
ejwiue|ny 1ede |04 euliep|iuBA )10 ISBW|Ipe Sews) eliejueysiye noninBos uezig “jjiqede [oA
euighey Suljiq ya1e996 aunaAk ujualis)o epweno uepulienplo Jife uepeaey Jejuessisie noninBos «

‘unjo ‘uikewun$ijed ejse iuewdys 1luesey nsojgey N9 «

‘nsodap
[ejow ‘ewepieido) ‘JuaAnb ‘uidl JajiojeIsjes)E Uejo nIojeIMIS njlod ZiswiBeq oA LiejoAuE] ‘elyeS «

‘uife|Beq azud a1q Siwuepyeldo) ap|yas unbAn nAfokueg «

“uikewun$apiaA eweno Jiq nBnpuning uusjawazjew 1ouIpuISe BASA ueAew|o Isewlipueleaey 1119104
‘llwau ‘yeols iSe uewez Jigd1ly nAkoAueg “IiIBUQA Bwiue|Ny epuesaw Ijedey eoziujeA oAueg «

51U UBPJE|WNLOH «

HuaAND

"ULIPUl NZNAR|IY 99UQ U3PaW}d WEASp BSJeA Jejepjou ziuifipew|o ujws 1161 elejwipe ueje Jak epeinq ‘eduiy "unjeq eznaejy uidi sapnpasoad wny 1abiq 1npyijduok auninpasold ewnsijed yj1 eoziujeh nznaey Si6ue|Seq 1j1ziy ng Q




WEEE

hid

After-sale Support

Thermo Scientific

Preface

This product is required to comply with the European Union’s Waste
Electrical & Electronic Equipment (WEEE) Directive 2012/19/EU. It is
marked with 'wheelie bin' symbol:

Thermo Fisher Scientific has contracted with one or more recycling/
disposal companies in each EU Member State, dispose of or recycle this
product through them. Further information on Thermo Fisher Scientific’s
compliance with these Directives is available at:

www.thermoscientific.com/WEEERoHS

Thermo Fisher Scientific is committed to customer service both during
and after the sale. If you have questions concerning the bath operation,
or questions concerning spare parts or Service Contracts, call our Sales,
Service and Customer Support phone number, see this manual's inside
cover for contact information.

Therme Fisher Scientific

Newington, NH 03801 U.5.A.
{BOOJ25B-DB30 | (B03)436-9444

BOM##: IKKKIKKKIKKK
SIN:

MHOLT M HZ X PH

X AMP

Sample Nameplate

There can be up to three nameplates located on the rear of the bath.

Before calling, please obtain the serial number printed on the complete
system nameplate located on the upper rear of the bath.

Nameplate
Refer to nameplate when call-
ing for after-sale support

1
3
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Nameplates (Typical Locations)
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Feedback

Warranty

Unpacking

A CAUTION

Thermo Scientific

Preface

We appreciate any feedback you can give us on this manual. E-mail us at

tcmanuals@thermofisher.com. Be sute to include the manual part number

and the revision date listed on the front cover.

Thermo Scientific Laboratory Temperature Control Products have a
warranty against defective parts and workmanship for 36 months from date
of shipment. See back page of this manual for more details.

Retain all cartons and packing material until the bath is operated and found
to be in good condition. If the bath shows external or internal damage
contact the transportation company and file a damage claim. Under ICC
regulations, this is your responsibility.

If an immersion circulator was purchased without a bath, carefully remove
the label and small piece of Styrofoam securing the float switch before
using.

Refrigerated baths should be left in an upright position for 24 hours

before starting. This will ensure the lubrication oil has drained back
into the compressor. A

Vil



Safety Warnings

A DANGER

A CAUTION

N

A CAUTION

Thermo Scientific

Section 1 Safety

Make sure you read and understand all instructions and safety precautions
listed in this manual before installing or operating your circulator. If you
have any questions concerning the operation of your circulator or the
information in this manual, please contact us. See inside cover for contact
information.

DANGER indicates an imminently hazardous situation which, if not
avoided, will result in death or serious injury.

WARNING indicates a potentially hazardous situation which, if not
avoided, conld result in death or serious injury.

CAUTION indicates a potentially hazardous situation which, if not
avoided, may result in minor or moderate injury. It also alerts against
unsafe practices.

The lightning flash with arrow symbol, within an equilateral triangle, is
intended to alert the user to the presence of non-insulated "dangerous
voltage" within the circulator's enclosure. The voltage magnitude is
significant enough to constitute a risk of electrical shock.

This label indicates the presence of hot surfaces.

This label indicates read the manual.

This label indicates a flammable refrigerant is used.

Observe all warning labels. A

Never remove warning labels. A

Leave refrigerated baths in an upright position at room temperature
(~25°C) for 24 hours before starting. This ensures the lubrication oil

drains back into the compressor. A

The circuit protector located on the rear of the circulator is not
intended to act as a disconnecting means. A

Operate the circulator using only the supplied line cord. The
circulator's power cord is used as the disconnecting device, it must
be easily accessible at all times. A



Thermo Scientific

Section 1 Safety

Never operate the bath with the immersion circulator removed. A

Do not mount the immersion circulator backwards; the line cord could
contact the reservoir fluid. Ensure the electrical cords do not contact
any of the plumbing connections or tubing. A

Never place the circulator in a location or atmosphere where excessive
heat, moisture, or corrosive matetials are ptesent. A

Ensure the tubing you select meets your maximum temperature and
pressure requirements. A

Ensure all communication and electrical connections are made prior to
starting the circulator. A

Never operate the circulator without fluid in the reservoir. A

Oil-based fluids expand when heated. Fill the reservoir only to the
minimum level. A

Use only the approved fluids listed in this manual. Using other fluids
voids the warranty. A

Polyphenylene oxide (PPO) Bath Circulators are used with
water only. A

Other than water, before using any approved fluid, or when performing
maintenance where fluid contact is likely, refer to the manufacturer’s
SDS and EC Safety Data Sheet for handling precautions. A

When using ethylene glycol and water, check the fluid concentration
and pH on a regular basis. Changes in concentration and pH can
impact system petformance. A

Do not clean the circulator with solvents, use a soft cloth and water. A
Drain the reservoir before it is transported, and/or stored. A

Always turn the circulator off and disconnect the supply voltage from
its power source before moving or before performing any service or

maintenance procedures. A

Transport the circulator with care. Sudden jolts or drops can damage its
components. A

Refer service and repairs to a qualified technician. A

1-9



Section 1 Safety

1-10

Personal Protective
Equipment

Training

The user is responsible for decontamination if hazardous materials are
spilled. Consult the manufacturer regarding decontamination and or
cleaning agents compatibility. A

Performance of installation, operation, or maintenance procedures other
than those described in this manual may result in a hazardous situation
and voids the manufacturet's warranty. A

The circulators construction provides protection against the risk of
electrical shock by grounding appropriate metal parts. The protection
will not function unless the power cord is connected to a properly
grounded outlet. ft is the users responsibility to assure a proper ground
connection is provided. A

For Sahara baths, and stand-alone immersion circulators, use the
supplied nut and washer to secure the grounding strap to the top of the
metal tank. A

Many refrigerants which may be undetectable by human senses are
heavier than air and will replace the oxygen in an enclosed area causing
loss of consciousness. Contact with leaking refrigerant will cause skin
burns. Refer to the chillet's nameplate for the type of refrigerant used
and then the refrigerant's SDS for additional information. A

Ensure, that no toxic gases can be generated by the fluid. Flammable
gases can build up over the fluid during usage. A

Ensure the fluid is at a safe temperature (~40°C) before handling or
draining. A

Never operate damaged or leaking equipment, or with any damaged
cords. A

Never operate the circulator or add fluid to the reservoir with panels
removed. A

The are no special personal protective equipment requirements needed

to perform normal operation, unless required by the manufacturer of the
fluid you are using, Consult their Safety Data Sheet and/or EC Safety Data
Sheet. We do recommend wearing eye protection and gloves.

The user must review and understand all the sections in this manual before
operating the bath.

Thermo Scientific
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Fluorinated
Greenhouse
Gases

Fluorierte
Treibhausgase

Gaz a effet de serre
fluorés

Fluorerade
viaxthusgaser

The following information is included to comply with REGULATION
(EU) No 517/2014 OF THE EUROPEAN PARLIAMENT AND OF
THE COUNCIL of 16 April 2014 on fluorinated greenhouse gases:

This product contains fluorinated greenhouse gases in a hermetically
sealed system.

If aleak in the sealed system is detected, the operator shall repair
without undue delay.

Refer to the F-Gas Declaration of Conformity for additional information.

Die folgende Information ist in diesen Unterlagen gemil3 der
VERORDNUNG (EU) Nr. 517/2014 DES EUROPAISCHEN
PARLAMENTS UND DES RATES vom 16. April 2014 Gber fluorierte
Treibhausgase enthalten.

Dieses Produkt enthilt fluorierte Treibhausgase in einem hermetisch
geschlossenen System.

Wird ein Leck im geschlossenen System entdeckt, muss der
Anwender dieses unverziiglich reparieren.

Les informations suivantes sont fournies de fagon a respecter la
REGLEMENTATION (UE) N° 517/2014 DU PARLEMENT
EUROPEEN ET DU CONSEIL datée du 16 avril 2014 et portant sur les

gaz a effet de serre fluorés :

Ce produit contient des gaz a effet de serre fluorés intégrés a un
systeme hermétiquement scellé.

Toute fuite détectée dans le systeme scellé doit étre réparée
immédiatement par Popérateur.

Foljande  information  finns  med  for  att  eftetleva
EUROPAPARLAMENTETS OCH RADETS FORORDNING (EU)
nr. 517/2014 av den 16 april 2014 om fluorerade vixthusgaser:

Den hir produkten innehdller fluorerade vixthusgaser i ett
hermetiskt férseglat system.

Om en licka i det forseglade systemet identifieras, ska operatéren
reparera det utan dréjsmal.



Gases de efecto in_ La siguiente informacion se incluye de acuerdo con la REGULACION
d ﬂ d (UE) N° 517/2014 DEL PARLAMENTO Y EL CONSEJO
vernaaero rniuoraaos EUROPEO el 16 de abril de 2014 sobre gases de efecto invernadero

fluorados:

Este producto contiene gases de efecto invernadero en un sistema
sellado herméticamente.

Si se detecta una fuga en el sistema sellado, el operador la reparara
sin ninguna demora indebida.

Fluorovani gasovi Sledece informacije su ukljucene u skladu sa UREDBOM (EU) br.
517/2014 EVROPSKOG PARLAMENTA I SAVETA od 16. aprila
sa efektom staklene P

. 2014. o fluorovanim gasovima sa efektom staklene baste:
baste

Ovaj proizvod sadrzZi fluorovane gasove sa efektom staklene baste u
hermeticki zatvorenom sistemu.

Ako se otkrije curenje iz zatvorenog sistema, korisnik mora
popraviti kvar bez nepotrebnog odlaganja.

Fluorirani Informacije v nadaljevanju so vkljucene za izpolnitev zahtev iz
I d . I. . UREDBE (EU) ST. 517/2014 EVROPSKEGA PARLAMENTA IN
toplogredni plint  sypra , dne 16. aprila 2014 o fluoriranih toplogrednih plinib:

Ta izdelek vsebuje fluorirane toplogredne pline v hermeti¢no
zaprtem sistemu.

Ce se ugotovi uhajanje plinov iz zaprtega sistema, ga upravljavec
brez nepotrebnega odlasanja popravi.

Fl uorovan é Skl en i - Nasledujuceinformacie si tuuvedenézdovodusuiladus NARIADENIM
kové ol (EU) C. 517/2014 EUROPSKEHO PARLAMENTU A RADY zo 16.
ove plyny aprila 2014 o fluorovanych sklenikovych plynoch:

Tento produkt obsahuje fluorované sklenikové plyny v hermeticky
uzavretom systéme.

Ak dbjde v uzavretom systéme k tinikom, operator ho musi bez
zbytocného oneskorenia opravit’.



Gazele fluorurate cu
efect de ser

Gases fluorados
com efeito de estuf

Fluorowane gazy
cieplarniane

Gefluoreerde
broeikasgassen

Urmatoarele informatii sunt redactate 1in conformitate cu
REGULAMENTUL (UE) NR. 517/2014 AL PARLAMENTULUI
EUROPEAN I AL CONSILIULUI din 16 aprilie 2014 privind gazele

fluorurate cu efect de sera:

Acest produs congine gaze fluorurate cu efect de sera inchise intr-un
sistem ermetic.
In cazul in care se detecteaza o scurgere la sistemul etangat,

operatorul trebuie sd efectueze reparatiile necesare fird intarzieri
nejustificate.

As seguintes informagdes foram incluidas para efeitos de conformidade
com o REGULAMENTO (UE) N.° 517/2014 DO PARLAMENTO
E CONSELHO EUROPEUS de 16 de abril de 2014 relativo aos gases

fluorados com efeito de estufa:

Este produto contém gases fluorados com efeito de estufa num
sistema hermeticamente fechado.

Em caso de detegdo de fuga no sistema fechado, o operador devera
repara-la sem atraso injustificado.

Ponizsza informacja zostala zamieszczona w celu spelnienia
wymagan okreslonych w ROZPORZADZENIU PARLAMENTU

EUROPEJSKIEGO I RADY (UE) NR 517/2014 z 16 kwietnia 2014
roku w sprawie fluorowanych gazéw cieplarnianych:

Ten produkt zawiera flurowowane gazy cieplarniane w hermetycznie
zamknietym uktadzie.

W przypadku stwierdzenia wycieku z hermetycznie zamknigtego
uktadu operator ma obowigzek dokonania naprawy urzadzenia bez
zbednej zwloki.

De volgende informatie is toegevoegd om te voldoen aan
VERORDENING (EU) Nr. 517/2014 VAN HET EUROPEES

PARLEMENT EN DE RAAD wvan 16 april 2014 betreffende
gefluoreerde broeikasgassen:

Dit product bevat gefluoreerde broeikasgassen in een hermetisch
afgesloten systeem.

Indien er een lek wordt gedetecteerd in het afgesloten systeem,
dient de gebruiker deze te repareren zonder onnodige vertraging.



Gassijiet Fluworu-
rati b'Effett ta’ Serra

Fluor tas siltumn
cefekta g zes

Fluorintos Silthamio
efekt sukelian ios
dujos

Gas fluorurati a
effetto serra

L-informazzjoniligejjahiinluzabiex tikkonformamar-REGOLAMENT
(UE) Nru 517/2014 TAL-PARLAMENT EWROPEW U TAL-
KUNSILL tas-16 ta’ April 2014 dwar gassijiet fluworurati b’effett ta’

serra:

Dan il-prodott fih gassijiet fluworurati b’effett ta’ serra f’sistema
ssigillata ermetikament.

Jekk tinstab tnixxija fis-sistema ssigillata, l-operatur ghandu jsewwi
minghajr dewmien bla bzonn.

Turpmak noradita informacija ir ieklauta, lai nodrosinatu atbilstibu
EIROPAS PARLAMENTA UN PADOMES REGULAI (ES)
Nr. 517/2014 (2014. gada 16. apsilis) par fluorétam siltumnicefekta
gazem.

Sis izstradajums satur fluorétas siltumnicefekta gazes hermétiski
noslégta sistéma.

Ja hermeétiski noslégtaja sistéma tiek konstatéta noplade, operators
to salabo bez nepamatotas kavésanas.

Toliau pateikta informacija yra jtraukta, kad buty laikomasi 2014 m.
balandzio 16 d. EUROPOS PARLAMENTO IR TARYBOS

REGLAMENTO (ES) Nr. 517/2014 dél fluorinty Siltnamio efekta
sukelianciy duju.

Hermetiskai sandarioje Sio produkto sistemoje yra fluorinty
Siltnamio efekta sukelianciy dujy.

Jei aptinkamas sandarios sistemos nuotékis, operatorius
nedelsdamas turi jj suremontuoti.

Si includono le seguenti informazioni in conformita con il
REGOLAMENTO (UE) N. 517/2014 DEL PARLAMENTO
EUROPEO E DEL CONSIGLIO del 16 aprile 2014 sui gas fluorurati
a effetto serra:

Il presente prodotto contiene gas fluorurati a effetto serra
all'interno di un sistema a chiusura ermetica.

In caso di perdita del sistema a chiusura ermetica, 'operatore dovra
prontamente provvedere alla riparazione.



Fluortartalmi 2 kovetkezG tijékoztatis az EUROPAI PARLAMENT ES A

. , .~ TANACS (EU) 517/2014. SZAMU, 2014. aprilis 16-i, a fluortartalma

uveghaZhatasu Uveghazhatasi gazokkal kapcsolatos RENDELETEBEN el6irtak
géZOk teljesitése érdekében kertilt a dokumentumba:

A termék fluortartalmu iiveghazhatasa gazokat tartalmaz,
hermetikusan zart rendszerben.

Ha a zart rendszerben szivargas jelentkezik, az izemeltetd koteles
a lehet6 leghamarabb megsziintetni azt.

Fluorirani Stakleni Informacije navedene u nastavku u skladu su s UREDBOM (EU) br.
k. I. . 517/2014 EUROPSKOG PARLAMENTA 1 VIJECA od 16. travnja
| p inovi 2014. o fluoriranim staklenickim plinovima:

Ovaj proizvod sadrZi fluorirane staklenicke plinove u hermeticki
zatvorenom sustavu.

Ako se u hermetiCki zatvorenom sustavu otkrije propustanje, operater
ga mora popraviti bez nepotrebne odgode.

Gais Chea pth a  Aliritear an fhaisnéis a leanas chun RIALACHAN (AE) Uimh. 517/2014
T Fhl -, . th O PHARLAIMINT NA hEORPA AGUS ON gCOMHAIRLE an 16
éasa uairinithe Aibrean 2014 maidir le gais cheaptha teasa thluairinithe a chomhlionadh:

Cuimsionn an tairgeadh seo gais cheaptha teasa fhluairinithe i
gcoras ata séalaithe go heirméiteach.

Ma bhraitear sceitheadh sa choéras séalaithe, déanfaidh an t-oibreoir
deisiichan gan mhoill.

Fluoratut kasvihuo- Securaavat tiedot on lisitty, jotta noudatetaan 16. péivind huhtikuuta
k 2014  fluoratuista  kasvihuonekaasuista annettua EUROOPAN
nekaasut p,p; ANENTIN JA NEUVOSTON ASETUSTA (EU) Nio 517/2014

Tama tuote sisdltda fluorattuja kasvihuonekaasuja hermeettisesti
tiivistetyssé jirjestelmissa.

Jos tiivistetyssa jarjestelmissi havaitaan vuoto, kidyttdjin on
korjattava se viipymatta.

1 - Alljdrgnev teave on lisatud, et jairgida EUROOPA PARLAMENDI
uoritud kasvuhoo jarg jirg
.d JA NOUKOGU MAARUST NR 517/2014 16. aprill 2014 fluoritud
negaaSI kasvuhoonegaaside kohta.

See toode sisaldab hermeetiliselt suletud siisteemis fluoritud
kasvuhoonegaase.

Lekke tuvastamise korral hermeetiliselt suletud siisteemis peab
operaator viivitamatult lekke remontima.



Hm

Fluorholdige
drivhusgasser

Fluorovaneé skleni-
kové plyny

PrnyopcbabpK
aly napHUKoOBMU
rasoBee

Ot axorovleg mAnpoyopleg nepthapBavoviat Yo AOYOLS GLUUOPPYWENG
pe 1ov KANONIEZMO (EE) apif. 517/2014 TOY EYPQITAIKOY

KOINOBOYAIOY KAI TOY XYMBOYAIOY tg 16mg Anptiiov
2014 ywx ta pBoprovyx acpa Tov Bepponnmiov:

To maov ooy Ttegteyet phogrodya actx Tov Beppoxnmiov os
EQUNTIHG CPQAYIGUEVO GOGTHPAN.

e TeQINTWOY AviyVeLoTS S1EQONG GTO GYPOAYIGUEVO GOGTYUY, O
xeretotng meoPaivet oe emdLoEOwor yweic aditatohdoynty xabvotéonon.

Nedenstiende oplysninger er medtaget som dokumentation for
overholdelse af EUROPA-PARLAMENTET OG RADETS
FORORDNING (EU) nr. 517/2014 af 16. april 2014 om fluorholdige

drivhusgasser:

Dette produkt indeholder fluorholdige drivhusgasser i et hermetisk
forseglet system.

Hyvis der konstateres en lekage i det forseglede system, skal
operatgren hurtigst muligt reparere lekagen.

Nisledujici informace jsou zahrnuty pro dodrzeni PREDPISU (EU)
¢ 517/2014 EVROPSKEHO PARLAMENTU A RADY ze dne 16.
dubna 2014 o fluorovanych sklenikovych plyni:

Tento vyrobek obsahuje fluorované sklenikové plyny v hermeticky
utésnéném systému.

Pokud je v systému zjistén unik, provozovatel ho musi okamZité
opravit.

Caeanara madopmarud e BKkArodeHa B cpotercrsue ¢ PEI'AAMEHT
(EC) Ne 517/2014 HA EBPOTIEMCKUA TIAPAAMEHT M HA
CBbBETA ot 16 anpua 2014 r. 3a dpAayopchAbpKaIIUTE TAPHUKOBU
razoBe:

To31 MPOAYKT CBABPIKA (PAYOPCHABPIKALIY IIAPHIKOBU I'a30BE B
XE€PMETUYHO 3aTBOPEHA CHUCTEMA.

Axo B 3aTBOpeHATa CHCTEMA O'BAE 3aCEUYEH TEY, OIIEPATOPBT TPAOGBA
He320aBHO Aa U3BBPIIM PEMOHT.



ThermoFisher F-GAS DECLARATION OF CONFORMITY
SCLENTIFIE

Declaration of conformity with Article 14 of Regulation (EU) No 517/2014 of the
European Parliament and of the Council

We, Thermo Fisher Scientific (Asheville) LLC, F-Gas Portal Registration Number 23643, declare under our sole
responsibility that when placing on the market pre-charged equipment, which we import to or manufacture in the
Union, the hydrofluorocarbons contained in that equipment are accounted for within the quota system referred to
in Chapter IV of Regulation (EU) No 517/2014 as:

We hold authorisation(s) issued in accordance with Article 18(2) of Regulation (EU) No 517/2014 and registered in
the registry referred to in Article 17 of that Regulation, at the time of release for free circulation to use the quota
of a producer or importer of hydrofluorocarbons subject to Article 15 of Regulation (EU) No 517/2014 that cover(s)
the quantity of hydrofluorocarbons contained in the equipment.

The hydrofluorocarbons contained in the equipment have been placed on the market in the Union, subsequently
exported and charged into the equipment outside the Union, and the undertaking that placed the
hydrofluorocarbons on the market made a declaration stating that the quantity of hydrofluorocarbons has been or
will be reported as placed on the market in the Union and that it has not been and will not be reported as direct
supply for export in the meaning of Article 15(2)(c) of Regulation (EU) No 517/2014 pursuant to Article 19 of
Regulation (EU) No 517/2014 and Section 5C of the Annex to Commission Implementing Regulation (EU) No
1191/2014.

January 1, 2017 Mark Pearson, Director Global Regulatory Affairs
Date [name and position of legal representative]
P ,’-J-'}
], i
< .

/ . /”:.-1'-";5'1—-
Q= "=

[signature of legal representative]

Manufacturer: EU Only Representative:
Thermo Fisher Scientific (Asheville) LLC Thermo Electron LED GmbH
275 Aiken Road Robert-Bosch-Strasse 1
Asheville, NC 28804 D-63505 Langenselbold
U.S.A. Germany

VAT ID Number: DE 812 403 137



Description and
Intended Use

ADVANCED
Heated Immersion
Circulators

Temperature Range °C*
°F

Temperature Stability °C
Heater Capacity 230V/115V watts

Circulator Dimensions (H x W x D) mm
inches

Reservoir Depth Requirement mm
inches

Fill Level mm (from top of reservoir)
Required Reservoir Depth mm
Net Weight kg/Ib

Pumping Capacity
Max flow rate Ipm/gpm
Max pressure (mbar/psi)
Max suction

Pump speed steps

Electrical Requirements
(Voltage +10%)

Connectivity

Remote sensor port

USB port

Multi function port
RS232/RS485/Ethernet/LAN
Analog 1/0

Thermo Scientific

section2 General Information

The Thermo Scientific ADVANCED Series of Heated Immersion
Circulators are used with refrigerated and heated baths. All immersion
circulators can pump to an external system. All circulators have a digital
display and easy-to-use touch pad, five programmable setpoint temperatures,
acoustic and optical alarms, and offer adjustable high temperature protection.

The circulator is designed for use in a clean laboratory environment and in
accordance with the Letter of Compliance located at the end of this manual.

AC150 AC200
Ambient +13 to +150 Ambient +13 to +200
Ambient +23 to +302 Ambient +23 to +392

+0.01 +0.01
2000/1200 2000/1200
372 x165x 199 372 x165x 199
146x6.4x78 146x6.4x78
150 150
5.9 5.9
57.22 57..22
150 150
42/9.3 4.2/9.3
20/5.3 20/5.3
475/6.89 475/6.89
330/4.85 330/4.85
3 3
100 V/50 Hz 100 V/60 Hz or 100 V/50 Hz 100 V/60 Hz or
115 V/60 Hz or 115 V/60 Hz or
230V/50..60 Hz 230V/50..60 Hz
Yes Yes
No Yes
No Yes
Optional Optional
No Optional

e Performance specifications established in accordance with DIN 12876 (using water at 70°C).

= The lowest usable temperature may be 13°C (23°F) warmer than room temperature, lower
temperature ranges require supplemental cooling.

e The maximum bath wall thickness for circulators that have a factory installed clamp is 26 mm.
e Thermo Fisher Scientific reserves the right to change specifications without notice.
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ARCTIC Refrigerated/Heated Bath Circulator Specifications

Stainless Steel Refrigerated/Heated Bath Circulators

A10 A25 A45HC
AC150 Temperature Range °C -10to 100 -2510 150
°f 1410 212 -1310 302
AC200 Temperature Range °C -10to 100 -2510 200 -45 10 200
°F 1410212 -1310 392 -49 10 392
Bath Volume liters 4-6 7-12 7-12
gallons 1.1-16 18-32 18-32
Cooling Capacity watts 240 500 900
Refrigerant R134a R134a R290
0(":’3\'/:/0"5‘;“3'°“s 670x220x 414 | 749x273x483 | 787385 x 580
XUWXUP MM 964x87x16.3 | 295x10.7x190 | 31.0x152x22.8
inches
Work froa DIMENSIONS | 150 137x 124 | 200x173x184 |  200x 173x 184
(DXWxLF* mm| 59,5449 80X6.8x7.2 80X68x7.2
inches
Net Weight kg/Ib 27.5/60.6 36.1/79.5 52.2/115
Electrical Requirements** 100 V/50 Hz 100 V/60 Hz or
(Voltage +10%) 115 V//60 Hz or e wgg :i
230 V/50 Hz

Stainless Steel Refrigerated/H

eated Bath Circulators

A10B A25B
AC150 Temperature Range °C -10to 100 -251t0 150
°F 1410 212 -1310 302
AC200 Temperature Range °C -10to 100 -2510 200
°F 14 t0 212 -1310 392
Bath Volume liters 17-30 13-21
gallons 45-79 34-55
Cooling Capacity watts 250 500
Refrigerant R134a R134a
Overall Dimensions
(HxWxD)* mm | 509x429x913 778 x 324 x 541
inches | 20.0x16.9x359 | 306x128x21.3
Work Area Dimensions
(DxWxL)* mm| 200x297x365 233 x 224 x 244
inches | 7.9x11.7x134 9.2x88x96
Net Weight kg/Ib 44.5/97.9 42.3/93.1
Electrical Requirements** 100 V/50 Hz 100 V/60 Hz or
(Voltage +10%) 115 V/60 Hz or
230 V/50 Hz

*See page 2-5. Add ~26 mm (1 inch) to D for drain fitting.

**See Section 3 for additional information.

e Thermo Fisher Scientific reserves the right to change specifications without notice.

Thermo Scientific

Section 2 General Information
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Section 2 General Information

Cooling Capacity
A10B (100V/50Hz)
500
500 /
7 400 va
2 P
= 300 et
5] A10B
= 200 ]
P =
100
20 0 20 a0 B0 80 100
Temperature {°C)
A10, A5, (100V/50Hz)
450
a00 SN
. wsf | N /]
— 300 / N/
T 750 / A
= 200 A f——
2 e ViRWALE
100 / /
50 ,/./
7
40 0 200 40 B0 80 100
Temperature (°C)
A25B (100V/50Hz)
1200
1000
Z g0
g
2 600
- TN
400 ~
a0
ZUU /\\LJB
1
60 40 20 0 20 40 B0 8O0 100
Temperature {°C)

Load (watts)

Load (watts)

Load (watts)

700
600
500
400
300
200
100

600

500

400

300

200

100

A10B (115V/60Hz, 230V/50Hz, 100V/60Hz)

v
pd
/ A~ | A10B
/.H
20 0 20 40 60 80 100
Temperature (°C)
A10, A25, (115V/60Hz, 230V/50Hz, 100V/60Hz)
A25 N
N /
™
/ X
—
/ /A0
// e
-40 -20 0 20 a0 60 80 100

1200

1000

800

600

400

200

Temperature (°C)

A45HC, A25B (115V/60Hz, 230V/50Hz, 100V/60Hz)

- — [A45HC
// \\
s N
/" / AZ5B
v
60 40 20 0 20 40 60 80 100

Temperature (°C)

Specifications obtained at sea level using water (above +5°C to +90°C) or a fluid with a specific heat of 2.3 kd/kg-K or 0.55 Btu/Ib-F (less than 5°C)

as the recirculating fluid at a +20°C ambient condition, at nominal operating voltage. Other fluids, process temperatures, ambient temperatures,
altitude or operating voltage will affect performance. The bath was operating with the lid closed and no heat load lid or any external circulation.

Minimum temperatures are only achieved with the above conditions. If your conditions vary from above, minimum temperature will most likely not

be achieved.
Specifications are for reference only and are subject to change.
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Time to Temperature
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Section 2 General Information

A10B, A10, A25B (115V/60Hz, 230V/50Hz,100V/60Hz)
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Specifications obtained at sea level using water (above +5°C to +90°C) or a fluid with a specific heat of 2.3 kJ/kg-K or 0.55 Btu/Ib-F (less than 5°C)
as the recirculating fluid at a +20°C ambient condition, at nominal operating voltage. Other fluids, process temperatures, ambient temperatures,
altitude or operating voltage will affect performance. Pump specifications are nominal values of +10%. Specifications are for reference only and
are subject to change.

Thermo Scientific
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Section 2 General Information

SAHARA Heated Bath Circulator Specifications

Stainless Steel Bath Circulators

S7 $13
AC150 Temperature Range °C* | Ambient +13 to 150 Ambient +13 to 150
°F* | Ambient +23 to 302 Ambient +23 to 302
AC200 Temperature Range °C* | Ambient +13 to 200 Ambient +13 to 200
°F* | Ambient +23 to 392 Ambient +23 to 392
Bath Volume liters 4-8 7-12
gallons 1.1-21 18-3.2
(’(‘Iqe;a\:\',g'lg;iis'?n“ms 494 x 235 x 428 494 x 321 x 428
. 19.5x9.2x16.7 195x126x16.7
inches
Work lrea Dimensions | 200x 154 x 112 200 x 293 x 112
DxWxL™ mm| 79,6144 79x9.4x4.4
inches
Net Weight kg/Ib 10.6/23.4 12.3/21.0
Stainless Steel Bath Circulators
$21 S45 S49
AC150 Temperature Range °C* | Ambient +13 to 150 Ambient +13 to 150 Ambient +13 to 150
°F* 1 Ambient +23 to 302 Ambient +23 to 302 Ambient +23 to 302
AC200 Temperature Range °C* | Ambient +13 to 200 Ambient +13 to 150 Ambient +13 to 200
°F* | Ambient +23 to 392 Ambient +23 to 302 Ambient +23 to 392
Bath Volume liters 7-19 30 - 41 29-53
gallons 1.8-5.0 7.9-108 7.7-140
o‘zilr)a('\'l\?)'("se)ﬂf";n“r: 447 x 381 x 628 594 x 381 x 628 494 x 579 X 746
. 17.6 x15.0x 24.7 23.4x15.0x24.7 195x228x29.4
inches
Work Area Dimensions | 150 297 x 312 300 x 298 x 312 200 x 498 x 430
DxWxL™ mm | 59,117x123 118x11.7x123 | 7.9x196x16.9
inches
Net Weight kg/Ib 14.2/31.2 20.3/44.7 24.3/53.4

*The lowest usable temperature may be 13°C (23°F) warmer than room temperature, lower temperature ranges require supplemental

cooling

**See page 2-5. Add ~26 mm (1 inch) to D for drain fitting.
***See Section 3 for additional information.

e Thermo Fisher Scientific reserves the right to change specifications without notice.
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Section 2 General Information

Time to Temperature
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Specifications obtained at sea level using water (above +5°C to +90°C) or a fluid with a specific heat of 2.3 kJ/kg-K or 0.55 Btu/Ib-F (less than 5°C)
as the recirculating fluid at a +20°C ambient condition, at nominal operating voltage. Other fluids, process temperatures, ambient temperatures,
altitude or operating voltage will affect performance. Pump specifications are nominal values of +10%. Specifications are for reference only and
are subject to change. Heat-up rates for the 100V baths will take approximately 25% longer than the 115V.
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n c AUTI ON Water is the only approved fluid for polyphenylene oxide bath
circulators. A

Polyphenylene oxide (PPO) Bath Circulators
$14P $21P

Temperature Range °C* | Ambient +13 to 100 Ambient +13 to 100
°F* | Ambient +23 to 212 Ambient +23 t0 212

Bath Volume liters 8-14 13-21
gallons 2.1-37 34-55
0‘(';? :,'V[)’('g')fgs'ﬂ]"ms 399 x 358 x 452 399 x 358 x 642
. 157 %141 x17.8 15.7x 141 x 253
inches
L (’?)’:*\‘ND;“L‘)EQS'?T]“; 160 x 300 x 163 160 x 300 x 353
. 6.3x11.8x6.4 63x11.8x139
inches
Net Weight kg/Ib 6.3/.13.9 6.6/14.5

*The lowest usable temperature may be 13C (23F) warmer than room temperature, lower temperature ranges require
supplemental cooling.

**See page 2-5. Add ~13 mm (1/2 inch) to D for drain fitting.
e Thermo Fisher Scientific reserves the right to change specifications without notice.

Wetted Materials ADVANCED Immersion  Stainless Steel Baths/Circulators

Circulator Stainless Steel 316
Viton Stainless Steel 304
EPDM EPDM

Ceramic

Ryton (drain fitting)

Ultem Zotek-N (cover seal)

Vectra

Stainless Steel Polyphenylene oxide (PPO) Baths/
Circulators
Polyphenylenoxid
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Ambient
Conditions

Immersion
Circulator Only

A DANGER

A CAUTION
A CAUTION

Thermo Scientific

section 3 Installation

Ambient Temperature Range 5°C to 40°C (41°F to 104°F)
Maximum Relative Humidity 80% for temperatures up to 31°C (88°F)*
Operating Altitude Sea Level to 2000 meters (6560 feet)

Overvoltage Category Il
Pollution Degree 2

Degree of Protection IP 20
*decreasing linearly to 50% relative humidity at 40°C (104°F)

Ensure the label and small piece of Styrofoam securing the float switch are
removed before using,

The circulator is designed for continuous operation and for indoor use.

For stand-alone immersion circulators use the supplied nut and washer
to secure the grounding strap to the top of the metal tank. See next

page. A

Never place the circulator in a location where excessive heat, moisture,
inadequate ventilation, or corrosive materials are present. A

Carefully install the circulator to ensure it does not fall into the bath or
that its line cord does not make contact with the bath contents. A

For immersion circulators equipped with a bridge:

* The bridge is designed to fit baths that are 400 mm to 800 mm wide.

 Slide the bridge support rods to the desired length and secure them in
place with the supplied eight 3 mm Phillips Head screws.

* If possible, secure the bridge to your bath using the two supplied thumb-
screws.

*  The immersion depth is 75 to 145 mm (~3to 5°/,").

Your bath container must be sturdy enough to support the weight of
the assembly, approximately 3.8 kilograms (8.5 pounds). The circulator is
designed for continuous operation and for indoor use only.
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Bath Circulator Circulators are designed for continuous operation; and for indoor use.

The equipment normally ships with the immersion circulator mounted facing
the reservoir. You may change the position 290° by removing the thumb
screws, no tools are required.

Do not mount the circulator backwards; the line cord could contact the
A CAUTION

reservoir fluid. A

Rotate immersion
circulator only +90°
from shown position

Never place the circulator in a location where excessive heat, moisture,
A CAUTION inadequate ventilation, or corrosive materials are present. A
Leave refrigerated baths in an upright position at room temperature

A CAUTION (~25°C) for 24 hours before starting. This will ensure the lubrication oil

has drained back into the compressor. A

G round | ng Strap Sahara baths, and stand-alone circulators, require immersion circulator
grounding;
and Nut

For Sahara baths, and stand-alone immersion circulators, use the
A D AN G E R supplied nut and washer to secure the grounding strap to the top of

the metal tank. A

A45HC units utilize a flammable refrigerant, risk of fire or explosion,
A D AN G E R do not use sharp objects to clean evaporator coil in the tank. A
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Ventilation

Electrical
Requirements

A DANGER

A DANGER

A CAUTION

Thermo Scientific

Section 3 Installation

All circulators except A45HC can operate with 0 clearance on two exhaust
sides as long as the third exhaust side has unrestricted air flow. A45HC
must have at least 25mm [1"] of clearance on both sides to comply with
UL leak mitigation safety standards. Blocked ventilation increases the
circulator's temperature, reduce its cooling capacity and, on refrigerated

baths, eventually lead to premature compressor failure.

Ventilation Options

The circulator's construction provides protection against the risk
of electrical shock by grounding appropriate metal parts. The
protection will not function unless the power cord is connected to a
properly grounded outlet. It is the user's responsibility to assure a
proper ground connection is provided. A

EN 61000-3-11 Compliance: This equipment complies with EN/IEC
61000-3-11 provided that main power system impedance (Zmax) is less
than or equal to 0.074Q + j0.046€2 [0.074€2 + 146 pH] at the interface
point between the uset's supply connection and the public system.
Consult with the local supply authority if necessary for system Zmax
determination.

For Sahara baths, and stand-alone immersion circulators, use the
supplied nut and washer to secure the grounding strap to the top of
the metal tank. See previous page. A

The circulator is intended for use on a dedicated outlet. All citculators are
equipped with automatic thermally-triggered 20 Amp circuit protector.

The circuit protector is designed to protect the circulator.

Note If the circuit protector activates allow the circulators to cool before
resetting. Restart the circulator. Contact us if it activates again. A

The circulator's power cord is used as the disconnecting device, it
must be easily accessible at all times. A
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3-22

Refer to the bath nameplate on the rear, upper-left-hand corner of the bath for specific
electrical requirements. Voltage deviations of + 10% are permissible. The outlet must
be rated as suitable for the total power consumption of the circulator, see next page.

Note: If a bath and immersion circulator were purchased separately, follow the

electrical requirements listed on the bath nameplate. A

The following power options are available:

Bath

A10

A25

A10B

A25B

A45HC

All Heated

Baths/Circulators 100/50-60/1

1. Volts + 10%

2. Maximum amp draw

Volts'/Hertz/Phase Amps? Total Wattage Plug Type
115/60/1 1.5 1165 N5-15
100/50-60/1 1.4 1120 N5-15
230/50/1 10.3 2370 Country Specific
115/60/1 1.7 1185 N5-15
100/50-60/1 115 1135 N5-15
230/50/1 10.4 2395 Country Specific
115/60/1 1.5 1165 N5-15
100/50-60/1 1.4 1120 N5-15
230/50/1 10.3 2370 Country Specific
115/60/1 1.7 1185 N5-15
100/50-60/1 115 1135 N5-15
230/50/1 10.4 2395 Country Specific
115/60/1 14.4 1660 N5-20
230/50/1 11.3 2600 Country Specific
115/60/1 11.3 1300 N5-15
10.0 1300 N5-15
230/50/1 9.3 2135 Country Specific
-1 1 I 1
R [ ]
-1 1 11
a2 & .
20 Amp Outlet 15 Amp Outlet
(16 Amp) (12 Amp)
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A CAUTION

A CAUTION

Thermo Scientific

Section 3 Installation

For refrigerated baths:

Ensure all communication and electrical connections are made
prior to starting the circulator. A

* Install the supplied RJ45 shielded cable between the immersion
circulator and the bath RJ45 connectors (similar to Ethernet). This is
required for proper operation.

RJ45 Connector =)
= )
i - Immersion
1;'-' D Circulator
On refrigerated baths, / =
this cable is required T | M0 £
for proper operation r 4

between the bath
and the immersion
circulator.

Bath

RJ45 Connector

¢ Install the power cord from the connector on the rear of the controller,
A, to the connector on the rear of the refrigerated bath, B.

* Connect the bath’s power cord, C, to a grounded power outlet.

For refrigerated baths, never connect controller power inlet, A, to
a power outlet. Never connect power outlet, B, to anything but an
immersion circulator. A

Ensure the cords do not come in contact with any of the plumbing
connections or tubing. A

&= power Inlet
from bath

C = power inlet

from power supply \

B = power outlet
to immersion
circulator bath
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Immersion Circulator

A = Power Inlet from Bath

|/

B = Power Outlet to
Immersion Circulator

C = Power Outletto —

— = _r' Bath

Gas

power supply

T bl

For non-refrigerated baths:

¢ Connect the bath’s power cord, C, to a grounded power outlet.

A CAUTION

Ensure the electrical cords do not come in contact with any of the
plumbing connections or tubing. A

-.—ll C = Power Inlet from
| ower suppl
T ] | P e
dillin
m—

\
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External The plumbing connections for external circulation are located on the
. . rear of the immersion circulator. == @ is the return flow from the
Circulation external application. @) mmgp- is the outlet flow to the external application
(supply side). The connections are 16 mm O.D. Remove the union nuts
and plates to install the 8 mm or 12 mm hose barbs and clamps supplied
with the circulator.

Remote Temperature

USB Port
Sensor (see next page)

AC 200 only
(see next page)

Multifunction Port
AC 200 only
(see next page)

RJ45 (only used
with refrigerated

baths)
Qutlet Flow Return Flow

Connections (Typical)

To prevent damage to the circulator's plumbing, use a 19 mm

A CAUTION backing wrench when removing/ installing the connections. A

Thermo Scientific
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Remote Temperature
Sensor

=
/1 @ @\\'}

Multifunction Port

TMIREHE Traaee
Erg9In XL E)
IFER K LRI

USB Port

Tubing
Requirements

A CAUTION

3-26

The remote temperature sensor on the rear of the immersion circulator re-
quires a 4-pin connector that must mate to a LEMO # ECP.18.304.CLL. The
immersion circulator uses a 3 wire sensor, but a 4 wire sensor can be used
(pins 3 and 4 are interconnected in the control head). The pin-out is:

Pin 1 and 2 = Pt100 + Pin 3 and 4 = Pt100 -

See Section 4 for instructions to enable the remote sensor.

AC 200s have a multifunction port on the rear of the immersion circulator
that is used in conjunction with an gptional accessory box to select and acti-
vate additional features. See Section 4 for additional information.

AC 200 only. If your computer does not automatically recognize the USB
driver, installation instructions are provided in the Appendix.

Ensure none of the tubing comes in contact with the power cord. A
Tubing is normally used to connect the pump to an external application.

Note The maximum allowable length of tube depends largely on the size,
form and material of the external vessel. The length of tube and its diameter,
combined with the circulating capacity, have a large affect on the temperature
stability. Whenever possible, use a wider tube diameter and place the
application as close as possible to the circulator. A

Extreme operating temperatures will lead to extreme temperatures on
the tube surface, this is even more critical with metal nozzles. A

* the required tube material depends on the heat transfer liquid used

* tubes must not be folded or bent

* after prolonged use, tubes may become brittle or they may get very
soft, check them on a regular basis and replace if necessary

* secure all tube connections using clamps

When using the internal bath only, the plumbing connections can be closed
with the supplied plate and union nuts.

Thermo Scientific
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Tubing Tubing for Thermo Scientific temperature control systems is optional.
Please select the proper tubing from the table shown in Section 5.

n c AUTION Ensure the tubing you select meets your maximum temperature
and pressure requirements. A

Plastic and rubber tubing

If other plastic and rubber tubes are used, ensure that the tubes selected
are fully suitable for the particular application, i.e., that they will not split,
crack or become disengaged from their connections.

Connect the tubing using the supplied tube fittings for 8 or 12 mm i.d.
They are attached to the plumbing connections with a supplied coupling
nut.

We highly recommend using foam rubber insulation on the tubing and
the fittings.

Metal tubing

Thermo Scientific metal tubing (stainless steel insulated) offers a
particularly high degree of safety and is suitable for both low and high
temperatures/liquids.

The metal tubing is attached directly to the plumbing connections, gaskets
are not required.

Do not subject tubing to mechanical strain and ensure any specified
A CAUTION bend radius is not exceeded. A

Tubing is available in lengths of 0.5, 1.0 and 1.5 meters. Couplings for

connecting tubes are also available.

The smallest opening inside the metal tubes is 10 mm. The metal tubing is
provided with coupling nuts (M16 x 1, DIN 12 879, part 2) at either end.
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3-28

Approved Fluids
A DANGER

A CAUTION

A CAUTION
A CAUTION

A CAUTION
A CAUTION

The user is always responsible for the fluid used. Never use corrosive
fluids with this circulator. A

Never use 100% glycol. A

Handle and dispose of liquids, other than water, in accordance with
the fluid manufacturers specification and/or the SDS. A

Adjust the circulator's software to the fluid used, see Section 4. A

When using water above 80°C closely monitor the fluid level, frequent
top-offs will be required. It also creates steam. A

Water/glycol mixtures require top-offs with pure water, otherwise the
percentage of glycol will increase resulting in high viscosity and poor
performance. A

Polyphenylene oxide (PPO) Bath Citculators are used with water only. A

The fluid information is only a guide since specifications may change.

Thermo Fisher Scientific takes no responsibility for damages caused by the
selection of an unapproved bath fluid.

Unapproved bath fluids are fluids which are:

e very highly viscous (much higher than 30 mPas at the respective
working temperature)

* have corrosive characteristics or
¢ tend to break down at high temperatures

For fluid selection consider application requirements, operating temperature
range, material compatibility, safety concerns, and environmental issues.

Chlorine

Short term usage of tap water may not cause any adverse affects on the
circulator or your application, but in the long term problems may arise. To
help alleviate these problems Thermo Fisher Scientific recommends the use
of chlorine.

The duration of time that chlorine remains in solution depends on factors
such as water temperature, pH and availability of direct sunlight. We
recommend maintaining chlorine levels at proper levels using chlorine test
strips, generally 1 to 5 ppm is adequate.

Thermo Scientific
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For best results, maintain the pH of the fluid between 6.5 and 7.5. Do not
add additional chlorine without first determining the concentration ratio
that already exists in the fluid supply. Corrosion and degradation of the
circulation components can result from concentration ratios that are too
high. Contact our customer support for additional information.

5°C to 95°C — Distilled Water or Deionized Water (up to 3 MQ-cm)
Normal tap water leads to calcareous deposits necessitating frequent
circulator decalcification, see table on next page.

Calcium tends to deposit itself on the heating element. The heating
capacity is reduced and service life shortened.

-30°C to 80°C — Water with Glycol

Below 5°C water has to be mixed with a glycol. The amount of glycol
added should cover a temperature range 5°C lower than the operating
temperatutre of the particular application. This prevents the water/glycol
from gelling (freezing) near the evaporating coil.

Excess glycol deteriorates the temperature accuracy due to its high
viscosity.

-40°C to 200°C — SIL180:

SIL180 is suitable for covering nearly the entire range with just one liquid,
especially when used with the cooling circulators. See next page for
additional information.

Unfortunately SIL180 has a wetting tendency necessitating the occasional
cleaning of the bath cover.

other temperatures:
Thermo Fisher Scientific offers a range of heat transfer fluids for these
temperature control applications.

SYNTH 60 and SYNTH 260:
Synthetic thermal liquid with a medium life span (several months) and
little smell annoyance. See next page for additional information.

SIL 100, SIL 180, SIL 300:
Silicone oil with a very long life span (over 1 year) and negligible smell.
See next page for additional information.

Thermo Fisher heat transfer fluids are supplied with an EC Safety Data
Sheet.

Thermo Scientific 3-29



Section 3 Installation

Additional Fluid
Precautions

A DANGER

A CAUTION
A CAUTION

3-30

Ensure, when selecting the heat transfer fluid, that no toxic gases are
generated. Flammable gases can build up over the fluid during usage. A

Ensure the over temperature cut-off point is set lower than the fire
point for the heat transfer fluid selected. A

The highest working temperature as defined by the EN 61010-2-010 must
be limited to 25°C below the fire point of the bath fluid. A

When working with fluids other than water:

* Do not use any fluid until you have read and understood the label and
the Material Safety Data Sheet (SDS).

* Do not blend any fluids.

* Ensure any fluid residue or any other material is thoroughly removed
before filling the bath with a different fluid.

e Always wear protective clothing, especially a face shield and gloves.

* Avoid spattering on the circulator's components, always sowly add fluid.
When adding fluid, point the opening of a container away from yourself.

e Use fume hoods.

* Do not allow any ignition sources in the vicinity.
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Fire point Range of Application Sil100 Sil180  Sil300 Synth 60 Synth 260
Flammable thermal liquids Fire Point °C 5100 5225 325 70 275
can ignite when a specified Flash Point °C 57 170 300 59 260
tlfg;ps:guﬁg ;s dsiriﬁf;‘il‘ Viscosity 1 20° (mPasB) 3 11 200 2 140
to a temperature level 2500 Dens'lt.y at 20°C (kg{dm ) 0.89 0.93 1.08 0.76 1.03
below the fire point as Specific heat capacity (kd/Kg*K) 1.67 1.51 1.56 2.10 2.00
defined by the 200 300
EN 61010-2-010.

Temperature Range °C
Viscosity
For optimum temperature 250

accuracy, it is important
that heat transfer liquids
have a low viscosity. 200

200

. Working temperature

range 150
This is the recommended —
long-term operating range. ||

The maximum viscosity is
approximately 5 mPas.

100

|:| Operating a5
temperature range 50

Long-term operation is i '
recommended only under

certain conditions. The 0
viscosity may rise to a B T
maximum of 30 mPas. The i T
pump capacity will not 50 [
match specifications.

Order Number 10 liter container 999-0202 999-0204 999-0206 999-0210 999-0214

. Heating-up range Order Number 5 liter container  999-0201 999-0203  999-0205 999-0209  999-0213
Long-term operation is not Color trans-  trans- trans- trans- trans-
recommended, the pump parent,  parent, parent, parent, parent,
motor’s excess temperature colorless colorless  colorless  colorless  yellow
protection may switch off Reacts with  Silicone ~ Silicone  Silicone ~ Rubber ~ Copper
the pump. Silicone  Light

metals
Bronze

EC-Safety Data Sheet will be delivered together with each container of liquid.
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Water Quality and Standards

Process Fluid Permissible (PPM) Desirable (PPM)
Microbiologicals
(algae, bacteria, fungi) 0 0

Inorganic Chemicals

Calcium <25 <06
Chloride <25 <10
Copper <13 <10
0.020 ppm if fluid in contact with aluminum
Iron <03 <0.1
Lead <0.015 0
Magnesium <12 <0.1
Manganese <0.05 <0.03
Nitrates\Nitrites <10asN 0
Potassium <20 <0.3
Silicate <25 <1.0
Sodium <20 <0.3
Sulfate <25 <1
Hardness <17 <0.05
Total Dissolved Solids <50 <10
Other Parameters
pH 6.5-8.5 7-8
Resistivity 0.01* 0.05-0.1*

*MQ-cm (compensated to 25°C)

Unfavorably high total ionized solids (TIS) can accelerate the rate of galvanic
corrosion. These contaminants can function as electrolytes which increase
the potential for galvanic cell corrosion and lead to localized corrosion such
as pitting. Eventually, the pitting will become so extensive that refrigerant will
leak into the water reservoir.

As an example, raw water in the United States averages 171 ppm (of NaCl).
The recommended level for use in a water system is between 0.5 to 5.0 ppm
(of NaCl).

Recommendation: Initially fill the tank with distilled or deionized water. Do

not use untreated tap water as the total ionized solids level may be too high.

This will reduce the electrolytic potential of the water and prevent or reduce
the galvanic corrosion observed.
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Filling Requirements

A CAUTION

Draining

A CAUTION

A CAUTION

Thermo Scientific

Section 3 Installation

Ensure the reservoir drain port on the front of the bath is cosed and
that all plumbing connections are secure. Also ensure any residue is
thoroughly removed before filling the bath.

Before using any fluid refer to the manufacturer’s SDS and EC
Safety Data Sheet for handling precautions. A

To avoid spilling, place your containers into the bath before filling.

With a low level WARNING the circulator continues to run, with a
FAULT the circulator shuts down the refrigeration, pump and heater,
see Section 7. The low level warning is at approximately 43 mm (1 3/47)
below the top, the low level fault is at approximately 57 mm (2 1/4”).

Oil-based fluids expand when heated. Fill the reservoir only to the
minimum level. Monitor the fluid level whenever heating the fluid. A

When pumping to an external system, keep extra fluid on hand to
maintain the proper level in the circulating lines and the external system.

Before draining any fluid refer to the manufacturer’s SDS and EC
Safety Data Sheet for handling precautions. A

Ensure the fluid is at a safe handling temperature, ~40°C. Wear
protective clothing and gloves. A

* place a suitable vessel underneath the drain. If desired, attach an
8 mm id tube on the drain.

* slowly turn the drain plug until flow is observed.

Turning the drain cap more than 1'/ , turns will result in the drain
cap and fitting coming off the bath. A

In this case screw the drain fitting back into the bath. Attaching the cap
onto the fitting aids in installation. If required, contact us for additional
information.

Installed Drain Fitting with Cap Removed
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section 4 Operation

The Thermo Scientific ADVANCED Series of Heated Immersion Circula-
tors have a digital display and easy-to-use touch pad, five programmable
setpoint temperatures, acoustic and optical alarms. All circulators offer adjust-
able high temperature protection.

This label indicates read the instruction manual before starting the circulator.

Use this button to place the circulator in and out of standby, see page 4-3 for
more details. The blue LED illuminates when standby is enabled.

Use these navigation arrows to move through the circulator displays and to
adjust values.

Pressing this button once to make changes on the immersion circulator's
display screen. In most cases, pressing it again is required to save the change.

Use this button to cancel any changes and to return the immersion circula-
tor to its previous display. Canceling a change can only be made before the
change is saved. In some cases, it is also used to save changes.

Note Holding this button for five seconds resets the display contrast to the
default level and also brings up the language menu to change, if needed, the
displayed language. See Settings-Display Options in this Section. A
Used for adjusting and resetting the High Temperature Cutout. Details are

explained in this Section.
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Setup

Leave refrigerated baths in an upright position at room temper-

A CAUTION ature (~25°C) for 24 hours before starting. This will ensure the

lubrication oil has drained back into the compressor. A

n C AUTION Before starting, double check all USB (optional), electrical and
plumbing connections. A

l".

HTC

Do not run the circulator until fluid is added to the reservoir. Have
extra fluid on hand. If the circulator does not start refer to Section 5
Troubleshooting.

Start Up Ensure the HTC is in the full clockwise position.

* On refrigerated baths, place the circuit protector
located on the rear to the | position.

* Place the circuit protector located on the back of the immer-
sion circulator to the | position.

After a slight delay the blue LED on the front panel illuminates.

* Press @, the Start Display appears and the blue LED

goes out.

* Ensure the start symbol has a highlight box around it, if not
use the arrow keys to navigate to the symbol.

SP1 Menu |
Highlighted “ 20.0°C | @ Elisigrvmr
et Simbol ~ Temperature
u2ct”

Start Display

* Press e The circulator starts and the start symbol turns
into a stop symbol (|}

20.0°C
Stop Symbol \:
=]

Note The pump starts immediately but refrigerated baths take up to

30 seconds before the compressor starts. A

Note After start up, check all the plumbing connections for leaks. A
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The SP1 and Menu portions on the top of the display are used to
view and/or change the circulatot's settings. They are explained in detail
later in this Section.

indicates the circulator is using its internal sensor for temperature
control. indicates the circulator is using an external sensor for
temperature control.

Status Display If desired, press @ to toggle between the Start/Status Displays.

Refrigeration Running o
Symbol Selected Reservoir Fluid

\

Pump Running Symbol —_| oy p: X

/ Water

pd

Heater Running Symbol

Reservoir Fluid / 2 4 . 2 C

Temperature —

Status Display

Note If no operator inputs are being made, the circulator automatically
switches to the Status Display after 60 seconds. If desired, change the

time or disable this feature using the Display Options Menu. a

Stand By Mode Press ©, the display goes blank and the circulator enters the stand
by mode. The blue LED illuminates.
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Stopping the
Circulator

Power Down

Shut Down

A CAUTION

A CAUTION
A CAUTION

Restarting

4-38

Ensure the stop symbol is highlighted, if not use the arrow keys to
navigate to the symbol.

Press Q The circulator stops and the stop symbol turns into a start

symbol ().

SP1 Menu

®

Stop Symbol ~—
(]

==

24.2°C

Press @, the display goes blank and the circulator enters the stand by
mode. The blue LED illuminates.

Place the circuit protector on the back of the circulator to
the O position. The blue LED extinguishes.

On refrigerated baths, place the circuit protector on the rear of the bath
to the O position.

Using any other means to shut down a refrigerated bath can re-
duce the life of the compressor. A

Always turn the circulator off and disconnect it from its supply
voltage before moving it. A

The circuit protector located on the rear of the components is not
intended to act as a disconnecting means. A

Note When quickly restarting, the compressor may take up to 10
minutes before it starts to operate. A

Thermo Scientific



Section 4 Operation

Changing the Note You can not.ad.just the se.tpoint clc?ser t.han O..lOC to either of
. the fluid's system limits, see Fluids Type in this Section, or beyond the
Setp0|nt circulatot's temperature range. A

The setpoint can be changed with the circulator running or not.

The Setpoint is the desired process fluid temperature. The circulator

can store up to five setpoints, SP1 through SP5. The procedure for
changing stored setpoint values is discussed later in this Section.

Use the navigation arrows and move to the setpoint window and then
press G to highlight it and the setpoint value as shown below.

SP1 e Menu

Setpoint Window

Setpoint Value Window > ] @
24.2°C

Use the up and down navigation arrows to bring up the desired

setpoint, SP1 through SP5, and then press Q

The Setpoint Value Window now indicates the corresponding setpoint's
stored value.

[ s, K Menu
Setpoint Value Window 35.0°C @

[>>]
24.2°C

If desired, you can change the displayed setpoint value by using the
navigation arrows to highlight the Setpoint Value Window and then
pressing Q The right-most digit will have a cursor beneath it.

~.35.0°C

Use the left and right arrows to move the cursor to the desired digit
and then use the up and down arrows to change the value. Once all the
desired changes are made, press Q to save the change.

Setpoint Value Window

Note Using this procedure also changes the setpoint's stored value. A
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Section 4 Operation

Menu Displays

The circulator uses menus to view/change the settings.

Note The circulator does not need to be running to view/change these settings. A

For all M€NU displays, once G is pressed to change a display, you can press @ to return to the

previous screen.

1. Use the arrow buttons to highlight Me€NU and
the circulator brings up the Main Menu Display.

SP1 ﬂ Menu

System

Main Menu Display

SP1 =1 Menu
Settings ~

Menu

The Menu line, at the bottom of all the submenu displays, is another way to return the circulator back

to the Start Display.

1. From any submenu display, use the down arrow

button to highlight Menu.

Application Settings M
Display Options

W

Menu

Pressing @ from the Menu line returns you to

the previous screen.

4-40

2. Use the up and down arrow to highlight the
desired setting and then press G to bring up ad-

ditional submenus.

Display Options
Rt
Menu
See page 4-8.
Run Time
Configuration
Password/Reset W
Menu

See page 4-17.

Since the circulator can only display five lines of
text at a time, keep pressing the down arrow to
view any additional options.

2. Press Q to return to the Start Display.

SP1 ﬁ Menu
20.0°C
= O,

24.2°C

Start Display

Thermo Scientific
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Section 4 Operation

Settings - Application Settings is used to view/adjust the circulator's five Setpoints (SP) and

Real Temperature Adjustments (RTA), enable/disable the alarms, change the fluid type, set the pump
speed, configure the interface (optional), set the clock, turn the timer on or off, and turn auto restart and
energy savings on or off.

1. With Application Settings highlighted 2. Scroll down for additional options.

press e to view:

Setpoints iy Set Clock ~

Alarms On/Off Timer

Fluid Type OAuto Restart

Pump Adjustment v OEnergy Savings v
Menu Menu

3. With Setpoints highlighted, press G 4. Press Q

to display the list. Use the up/down arrows to . .

highlight the desired SP. (Use the down arrow The Setpoint and RTA are changed using the

to display SP5.) same procedure. With the desired setpoint high-

' lighted press Q to display the submenu.

SP1 M SP1 XX.X

SP2 RTA int XX.X

SP3 RTA ext XX.X

SP4 W W
Menu Menu

If this temperature on the Start/Status Displays does not accurately reflect the actual temperature in the
reservoir, an RTA can be applied. The RTA can be set 10°C (£18°F).

As an example, if the circulator's temperature is stabilized and displaying 20°C but a calibrated reference
thermometer reads 20.5°C, set the RTA to -0.5°C. After you enter a RTA value allow the temperature to
stabilize before verifying the temperature in the bath. Note If display accuracy is required, we recom-
mend repeating this procedure at various setpoint temperatures and on a regular basis. A

Note You cannot adjust the setpoint closer than 0.1°C to either of the fluid's system limits, see Fluids
Type in this Section. A

5. With the desired line highlighted press Q

The right-most digit will have a cursor beneath it.
Use the left and right arrows to move the cursor o
to the desired digit and then use the up and down m

arrows to change the value. Once all the desired
changes are made, press to save the change

or @ to cancel it.
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Alarms is used to view/adjust the high and low temperature alarm limits, to enable/disable the audible
alarms and to configure the low level warning reaction. Note The alarm range limits depend on the

fluid, circulator and bath used, see next page. A

1. With Alarms highlighted, press §) to
display:

Temperature Alarms M

Audible Alarms
OLow Level Warning

Menu

2. With Temperature Alarms highlighted,
press Q to display:

High Fault 83.0°C g

High Warn 83.0°C

Low Warn 2.0°C

Low Fault 2.0°C .,
Menu

3. Highlight the desired limit and press Q Follow the same procedure used to change a setpoint.

If the Fault temperature is exceeded the circulator shuts down and, if enabled, the audible alarm

sounds. If the Warn temperature is exceeded the circulator continues to run and, if enabled, the
audible alarm sounds. In either case a message is displayed.

High Fault cannot be set below High Warn.

High Warn cannot be set below Low Warn.
Low Fault cannot be set above High Warn.

Note When changing the temperature alarms the current setpoint also changes if it falls outside the

new limits. A

1. With Audible Alarms highlighted, press
G to display the alarms. The factory presets
are off.

Highlight the desired alarm and press Q to
toggle between enable and disable mode.

O Warnings

OProg. End

OProg. Step W
Menu

If Faults is enabled the alarm sounds when a

fault occurs. If WWarnings is enabled the alarm
sounds when a warning occurs.

If Prog. End is enabled the circulator beeps
twice at the end of each cycle and three times at

the end of the program. If Prog. Step is en-
abled the circulator beeps once at the beginning

of the program and once at the end of each step.

Press @ to return to the previous display.

Thermo Scientific

1. With Low Level highlighted, press ) to
toggle the low level warning alarm on/off.

The factory preset is off.
Press @ to return to the previous display.

Temperature Alarms A
Audible Alarms

Low Level Warning

Menu

Note The low level cutout is always enabled
and if activated will generate a fault message. A
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Fluids Type is used to identify the type of fluid used. The circulator uses the fluid type to automati-

cally set certain operating parameters.

A CAUTION

1. With Fluid Type highlighted, press §) to
display the list of approved fluids.

only. A

Highlight the desired fluid and then press G to

select it.

= \Water P

O EG-Water

O PG-Water

[ Other W
Menu

2. With the desired fluid selected press @ to

return to the previous display.

Note The circulatot's operating range is detet-
mined by the currently selected fluid. When a new
fluid is selected the circulator, if necessary, auto-
matically adjusts the temperatutre alarms and/or
setpoint. A

Pump Adjustment is used to review/set the
desired pump speed.

1. With Pump Adjustment highlighted, press
G to display the speeds.

Highlight the desired speed and press Q to

select it.

m Low M
O Medium
O High
Lt
Menu
4-44

Polyphenylene oxide (PPO) Bath Circulators are used with water

Fluid temperature alarm limits

High °C Low °C

AC150 circulators:

Water +95 +5
Ethylene Glycol-Water +100 -30
Propylene Glycol-Water +100 -20
Other +150 -40
SIL 100 +75 -40
SIL 180 +150 -40
SIL 200 +150 +20
SIL 300 +150 +80
SYNTH 60 +45 -40
SYNTH 260 +150 +45
AC200 circulators:

Water +95 +5
Ethylene Glycol-Water +100 -30
Propylene Glycol-Water +100 -20
Other +200 -40
SIL 100 +75 -40
SIL 180 +200 -40
SIL 200 +200 20
SIL 300 +200 +80
SYNTH 60 +45 -40
SYNTH 260 +200 +45

Note The range is also limited by the bath tem-
perature range, see Section 2. A

Note When using oil as a reservoir fluid, we

recommend running the circulator at 95°C for 15
minutes to remove any moisture in the fluid. A

Thermo Scientific



Section 4 Operation

Set Clock is used to set the circulator's On/Off Timer is used to enable and set the
Set Time/Date (hr : min : sec) and date circulator's timer.

(year - month - day).

Format Date is only applied to the date sent 1. With On/Off Timer highlighted, press Q
out the serial interface DD/MM/YYYY or to display the on (1) and off (O ) time as well as

MM/DD/YYYY. The date displayed is fixed at the enable box.
year - month - day.

Set Time/Date M I 2021-03-03 08:10:00
Format Date O: 2021-03-03 10:45:00 |

O Enable

Menu Menu

After setting the on and off times highlight
Enable and press Q to activate the timer.

Remote Sensor is used to enable the optional remote temperature sensor feature, see Section 3.
1. With optional Remote Sensor highlighted, press Q to toggle between enable and disable.

Auto Restart is used to enable the auto restart feature. When enabled, the immersion circulator auto-
matically restarts after a power failure or power interruption condition is restored. If a ramp was run-
ning when power failed, the ramp program resumes where it left off. Note Consider any possible risks
before enabling this mode of operation. A

1. With Auto Restart highlighted, press Q to toggle between enable and disable.

Energy Saving is used to enable the energy savings mode. The Energy Saving mode is primarily
designed for applications running under a stable load. Enabling the mode saves energy by reducing the
circulator's heater power and cooling requirements. This can result in substantial energy savings over
the life of the circulator. The default setting is disable (enable for A45HC refrigerated circulators).

1. With Energy Saving highlighted, press G to toggle between enable and disable.
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Edit - Ramp Program (AC 200 only)

Edit Ramp Program is used to view/adjust the immersion circulator's program function.

Define your program as a series of setpoints with a known period of time interval between each. Fach
interval is one step of the program. Pay careful attention to the first part of your program. What condi-
tions must exist at the beginning of your process? For example, at the starting setpoint you may need to
program an initial period of constant temperature to allow for thermal stabilization.

Note Consider the circulator's limitations when designing programs. Temperature or time parameters
which exceed the performance capabilities of the circulator will result in unsatistactory operation. If
reaching the ramp setpoint temperatures is important, you will have to operate the bath between the
desired setpoints and note the duration before programming the ramp. A

It is possible to create a program calling for very rapid changes in temperature. Although the circulator
may not be capable of producing such changes, it may be practical to program such steps as a way to
cause the fastest possible temperature change.

The ramp program has an Assured Soak feature that can be enabled for each step independently. When
enabled this feature pauses the ramp timer until the temperature reaches setpoint, = variance.
This assures the temperature reaches setpoint before the ramp program continues to the next step.

1. With Ramp Program highlighted press G 2. With Edit Ramp highlighted press Q to

to display: display:
Edit Ramp A No of Steps xx B
Edit Step Variance XXX . XX
Cycles XXX
v End State Shut Down |,
Menu Menu

The ramp can have up to 30 Steps.

The Variance is used to set a temperature range, the program starts when the fluid temperature is

within this range. For example, if the desired Start Temp is 25°C and the Variance is set to +5°C,
the program automatically starts when the bath temperature is between 20°C to 30°C.

Cycles sets the number of times the entire ramp program is repeated after the last step is completed.
For example, selecting 3 CycCles runs the entire ramp program a total of 3 times.

End State configures the circulator to either Shut DOWN or continue running (Maintain) when
the program is over.
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3. Once the Edit Ramp portion is complete

press @ and then highlight Edit Step.

Edit Ramp A

Edit Step

Menu

5. Scroll down to view the Assured Soak
feature. Press G to enable/disable.

Start Temp XXX XX A

Stop Temp XXX. XX

Duration (min) XXXXX

v
Menu

Section 4 Operation

4. Use Edit Step to enter the parameters for
each step. The maximum Duration for a step is
1000 minutes.

Step # XX

Start Temp XXX. XX

Stop Temp XXX. XX

Duration (min) XXXXX
Menu

Other than step one, by default the circulator au-
tomatically sets the Start Temp with the Stop

Temp from the previous step. This value cannot
be changed.

6. After all the desired steps are built, keep press-
ing @ until the Start Display appears.

SP1

> | (n

24.29 °C

Menu

fil
W

You can enable an alarm to sound when each step and/or the program is complete, see

Settings - Basic Settings in this section.

Thermo Scientific
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Running a Ramp Program

1. Use the arrow keys to highlight SP window
and press Q

20.00°C ®
24.29 °C

3. Press eand the circulator displays the start
P> and pause/resume Il program symbols. High-

light the start symbol [IB=].
Ramp e Menu

I ®
24.29 °C

=] Startprogram

(M  Stop program and shut down circulator

OO0  Pause program, press Q to restart

Current Cycle: Current Step:
Total Program Time Remaining (Minutes)

© ™ &

24.2C

2. Press the up or down arrow until the win-
dow displays Ramp.

Ramp

A
S| Menu

20.00°C @

24.29 °C

4. With the start symbol highlighted, press Q to
start the program. The start symbol changes into
a highlighted stop program symbol (.

Note With the stop symbol 1| highlighted,
pressing Q shuts down the circulator. A

The program does not start until the process fluid
temperature is at the Step 1 Start Temp +
the Variance.

Ramp . Menu

ZirC ®
24.29 °C

Switching to the Status Display while a ramp
program is running shows the status and program
time remaining. Note If assured soak is enabled
the time stops counting down at the end of the
step until the desired temperature * variance is
reached. A

If a program is not running, highlighting R&MP with the circulator running causes the bath tempera-

ture to go to the ramp Start Temp. The temperature remains there until the ramp is started.
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5. To pause the program at the current tempera- 6. When the program is complete the circulator
ture, highlight the pause program symbol Il and cither Shuts Down or Maintains the last
press . setpoint.

To restart the program press Q again.

Ramp A Menu Ramp 5 Menu

—25.00°C [~ 25.00°C
H > © BN 1| ©

24.89°C 25.00°C

When @ is pressed after the ramp program is
complete the refrigeration, pump and circulator
shut off.

Interfaces is used to enable/ configure the optional serial communications feature.

1. With Interfaces highlighted, press & to Available options:

display the list of parameters. Serial Type  Off, RS232, RS485 or Analog 10
Highlight the desired parameter and press Q to Baud 38400, 19200, 9600, 4800, 2400,
view/change the available options. 1200, 600 or 300
Parity None, Odd or Even
Serial Type r Data Bits 8 only
Baud Stop Bits lor2
. Address Displayed for RS485 onl
Parity (Display Y
Data Bits W Supported protocols: AC, Standard, NC, Namur
Menu See the Appendix for additional information.

Note Keypad operation is still available with serial
communications enabled. A
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Settings - Display Options is used to view/adjust the circulator's Temperature Units, the
Temperature Resolution, the displayed Language, the Display Contrast and the Display Delay.

1. With Temp. Unit highlighted press & .
Use the up/down arrows to highlight the desired
temperature scale.

Press Q

OF
OK

Menu

3. With Language highlighted press ). Use
the up/down arrows to highlight the desired lan-
guage. (Scroll down for additional languages.)

Press Q

= English IS
[ Deutsch
O Francais
O Espaiiol W
Menu
Note Holding

2. With Temp. Resolution highlighted

press G .

Use the up/down arrows to highlight the desired
resolution. Press Q

M0.01 *’“

0o0.1

Menu

4. with Display Contrast highlighted press
Press Q again and use the up/down arrows keys
to change the contrast. With the desired contrast

showing, press again.

Contrast 32

Menu

for five seconds resets the display contrast to the default level and also brings up

the language menu to change, if needed, the displayed language. A

5. With Display Delay highlighted press )
to enable/disable it.

Use the up/down arrows to highlight the time
and press Q again.

Use the up/down arrows to change the value.
Once the desired delay is displayed press Q

4-50

60 sec

Menu

with Display Delay enabled and the Start
Display showing, if no arrows are pressed the
Start Display changes to the Status Display after
the delay expires, see pages 4-2 and 4-3.
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System Messages is used to view any Warning or Fault messages.

1. With Messages highlighted, press G to display the options.

Faults

Menu

System Run Time is used to view the circulator (UNit) and pump operating hours.

1. With Run Time highlighted, press Q to display the times.

Unit XXX hours
Pump XXX hours
"y
Menu

System Configuration is used to view the circulator's configuration.

1. With Configuration highlighted, press Q to display the settings.

Head AC200
FW XXXXXXX. XX
Checksum XXXX

Bath A10; 115V
FW XXXXXXX. XX

Menu

Without a bath connected the display is:

Head AC200
FW XXXXXXX. XX
Checksum XXXX

Bath None
FW XXXXXXX. XX

Menu

With an invalid bath connected the display is:

Head AC200
FW XXXXXXX. XX
Checksum XXXX

Bath Invd xx
FW XXXXXXX. XX

Menu

Thermo Scientific
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System - Password/Reset is used only by a qualified technician. Changing the password enables
circulator reset options, the temperature sensor calibration procedure and displays PID values.

1. With Password/Reset highlighted, press

G to display:

Level User M

A
Menu
3. Press Q to display:
Level Operator
Reset
Calibration W
Menu

Note The circulator resets to the US€r mode
when it is turned off. The circulator also resets to
the USer mode when the Start/Status Display is
displayed continuously for 10 minutes. A

5. With Calibration highlighted, press & to
calibrate the internal temperature sensor.
The procedure is covered on the next page.

Level Operator
Password 1
Reset

Menu

4-52

2. Press Q and change the number to 1.

Level User A
Password 1

Menu

4. If desired, highlight Reset and press Q
to display:

Reset user settings M

Reset PID settings
Reset both

Menu

Highlight the desired reset option and press Q

A confirmation message will appear, press G
again.

The circulator will enter the stand by mode.

6. Scroll down to display PID Tuning, see
page 4-20.

Password 1 »~
Reset
Calibration

Menu

Thermo Scientific
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Note Ensure the RTA is set to 0 before doing a calibration. A

1. To calibrate the temperature sensor highlight
Calibration and press Q to display:

Internal RTD M

External RTD

W
Menu
3. Press e to display:
Internal RTD XXX A
Low XX.X
SP XXX
Menu

5. Depending on which end you are calibrating
highlight High or LOW. Once the Internal

RTD temperature stabilizes for several minutes
enter the temperature displayed on your reference

thermometer and press G
Internal RTD XXX
Low XX.X
Calibrate SP XXX W
Menu

7. Repeat for the low end setpoint.

Internal RTD XX.X M

High XX.X

Low XX.X

Calibrate SP XXX W
Menu

Thermo Scientific

2. With the desired sensor highlighted, press Q
to display:

Calibrate A

Restore User Cal
Save User Cal
Restore Factory Cal W

Menu

4. Highlight the SP temperature box and enter
either the desired high end or low end setpoint

value and press Q

Internal RTD XX.X

High XX.X

Low XX.X

SP  xxx K&
Menu

6. Highlight Calibrate and then press e to
complete the high end procedure.

Internal RTD XX. X
High XX.X
Low XX.X
SP XX.X W
- Menu

Once complete you can store the calibration into

memory by selecting Save User Cal
and pressing G

You can later restore the same calibration by high-

lighting Restore User Cal and pressing Q

Another option is to restore the factory calibra-
tion values by highlighting Restore Factory
Cal and pressing Q
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1. With PID Tuning highlighted, press )
to display:

Cool PID M

Heat PID

Menu

3. If required, press G to change the value.

P XXX M
I X.XX
D X.XX
L
Menu

4-54

2. Highlight the desired PID and press )
to display:

P XXX B

I X.XX
D X. XX

Menu

Factory preset values are:

P = 00.6
I = 0.60
D = 0.00
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System - Accessory (AC200 only) Boost Heater (pins 5 and 10) is T1RBNE
on when enabled and the setpoint is >2°C above the bath temperature. Boost ‘5'! :13]" ;us
heater is normally off when the bath temperature is within 2°C of setpoint. T .

. . . . Multifunction Port in Out
Boost Pump (pins 4 and 14) is on whenever the option is enabled.

The Solenoid Valve and Auto Refill are used in conjunction with an gptional accessory

box to select and activate additional features. The box connects to the multifunction port

on the rear of the immersion circulator. Solenoid Valve for cooling coils (pins 4 and 14) is on when the
bath temperature is >2°C above setpoint or when the heater power drops to 0%. The solenoid is off
when the heater power exceeds 80%. Auto Refill (pins 5 and 10) is on when the fluid level drops below
47 mm (~1 7/8") from the top and is off when the fluid level is at 27 mm (~1") from the top.

1. With Accessory highlighted, press ) 2. With Pump/Cool highlighted press &)
to display: to display:
Pump/Cool A ® OFF r
Heater/Auto Refill O Booster Pump
O Solenoid Valve
W W
Menu Menu

Highlight the desired accessory, press G to
enable/disable.

3. With Heater/Auto Refill highlighted press

G to display:

® OFF i
O Booster Heater
O Auto Refill
Refill Timer 45 v
Menu

Highlight the desired accessory, press G to
enable/disable.

Refill Timer is the length of time the auto
refill operates if the normal reservoir level is not
reached. The range is adjustable from 5 to 600

seconds.
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High Temperature

4-56

Cutout

Hee
HTC (Temperature range
varies with type of
immersion circulator.)

To protect your application, the adjustable High Temperature Cutout
(HTC) ensures the heater does not exceed temperatures that can cause
serious damage. A temperature sensor is located in the reservoir. A
HTC fault occurs when the temperature of the sensor exceeds the set
temperature limit.

In the event of a fault the circulator shuts down and displays a fault
message, see Section 7. The cause of the fault must be identified and
corrected before the circulator can be restarted. A low reservoir fluid
level is a primary reason for the HTC to trip.

The HTC is factory preset fully clockwise to the highest possible
setting, To set the cutout start the circulator and adjust the setpoint

a few degrees higher than the highest desired fluid temperature.

Allow the circulator to stabilize at the temperature setpoint. Using

a small diameter (less than 1/8”) plastic/metal rod, turn the arrow
counterclockwise until the circulator shuts down and the fault message
appears. Press Q to clear the message.

Note If using plastic rod ensure the fluid temperature is low enough
to prevent possibly melting the plastic. A

Before you can restart the circulator it has to cool down a few degrees.
To restart the circulator press the black reset ring surrounding the

red dial - and then press ? again. If Auto Restart is enabled the
circulator restarts, if disabled use the Start Up procedure.

Note: We recommend periodically rechecking operation or if the
circulator is moved. A
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Decommissioning/
Disposal

A WARNING
A CAUTION

A CAUTION

Storage

A CAUTION

Thermo Scientific

Section 4 Operation

Decommissioning prepares equipment for safe and secure transportation.

Laboratory Grade Ethylene glycol (EG) is poisonous and flamma-
ble. Before disposing refer to the manufacturer’s most current SDS
for handling precautions. A

Decommissioning must be petrformed only by qualified dealer using
certified equipment. All prevailing regulations must be followed. A

A45HC units utilize flammable refrigerant (R290), risk of fire or explosion
Dispose of properly in accordance with federal or local regulations.

Consider decommissioning the circulator when:
» It fails to maintain desired specifications
e It no longer meets safety standards

e Itis beyond repair for its age and worth

Refrigerant (R134A) and oil (POE or Ester) used in all other refrigerated
baths must be recovered from equipment before disposal.

Note Keep in mind any impact your application may have had on the
circulator. A

Direct questions about chiller decommissioning or disposal to our Sales,
Service and Customer Support.

Handling and disposal should be done in accordance with the manu-
facturers specification and/or the SDS for the material used. A

If the circulator is to be transported and/or stored in cold tempera-
tures it needs to be drained and then flushed with a 50/50 laboratory
grade glycol/water mixture. A

The circulator can be stored for up to 90 days inside the temperature
range of -25°C to +60°C (-13°F to +140°F).

If necessary, when removing the circulator from storage allow it time to
warm up and dry out in order to prevent any condensation issues.
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Lifting
Platform
Installation

A CAUTION

Thermo Scientific

Section5 Accessories

Tools required:

e Torx Head screwdriver

¢ M15 or adjustable wrench

Procedure:

Always turn off the circulator and disconnect the power cord from the
power source before installing the platform. A

1.

Undo the four thumbscrews securing the immersion circulator to the bridge
and remove it.

Undo the four Torx head screws securing the bridge to the bath and remove
the bridge.

Secure the stacks to the platform. Note the long end of the stack is installed
into the hole on the platform as shown. A

Insert the sockets into the holes on the top of the bridge. Secure the sockets
to the bridge using a M15 nut on the bottom of each socket.

Slide the stacks up and through the sockets on the bridge.

Install a male knurled nut into each socket and install a female knurled nut to
the top of the stack.

Place the assembly in the bath and secure it to the circulator using the four
Torx head screws.

Place the immersion circulator on the bridge and secure it using the four
thumbscrews, hand tight.

Place the lifting platform to the desired position and lock it by using the
male knurled nuts.

Female Knurled
Nut (0032720)

Socket (0032718)

Male Knurled

Brldge Position -

= Stack (0032325)" "'.:
PIatform(TyplcaI)
'
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Immersion Tools required:

Cooler Bridge
Installation

1.

5-60

* Phillips Head screwdriver

Procedure:

Always turn off the circulator and disconnect the power cord from
A CAUTION

the power source before installing the bridge. A

Undo the four thumbscrews securing the immersion circulator to the
top panel and remove the immersion circulator.

Undo the four Phillips Head screws securing the top panel to the bath
and remove it.

Turn the old panel over and note the placement of its three gaskets.
Using the old panel as a template, install the three supplied gaskets in
the same position on the new panel. Note Place the panels on a soft
clean cloth, their stainless steel surfaces are susceptible to scratching. A

Place the immersion cooler bridge on the bath and secure it to the
circulator using the four Phillips Head screws.

Place the immersion circulator on the top panel and secure it using the
four thumbscrews, hand tight.

Remove the two screws securing the "dummy" panel to the immersion
cooler bridge.

Insert the immersion circulator head through the hole.

Secure the head to the top panel using the two supplied panels.

Immersion
Cooler Head

Thermo Scientific



Rack Assembly

Thermo Scientific

Instructions

Section 5 Accessories

Tools required:
e Phillips Head screwdriver

Procedure:

All four support parts are identical, the lower-support is the upper-support

rotated 180°.

1. If required, align the top and bottom rack supports to the desired
height. Install the rack supports to the base rack using the supplied

SCIrews.

2. Install any additional racks, supplied separately, at the desired height.

3. Install optional plastic inserts into the holes as needed.

Base Rack
Upper support

Lower support

Y g SR A

_ Support/Base Rack
#"  Screws

e e
Feam—= 1 ! - — I
e i
|2 g A i i
| % : | — it
| % 2 | 3l A
[ - N [

H 2
Tank Depth 150-160 mm El H

Tank Depth 200-205, 233 mm

Tank Depth Dimension A
150-160 114 mm
200-205 164 mm

233 188 mm

Optional Stainless Steel Insert Racks:
A10B, S49, S14P, S21P (283 x 145 mm)
A25B, A45HC, S21 (160 x 145 mm)
$13 (160 x 100 mm)

* 10 mm test tube holes

* 16 mm test tube holes

e 25 mm test tube holes

* No holes

5-61



Section 5 Accessories

5-62

Serial
Communications
Adapter

A CAUTION

Tools required:
* None
Procedure:

Turn off the circulator before installing the adapter. A

4334 12345
LR BT =Tay.
RS-232COMM 9 RS-485 COMM .;.a
Pin # Function Pin # Function
1 No connection 1-7 No connection
2 X 8 T+
3 RX 9 T-
4 No connection
5 GND = Signal ground
6-9 No connection

TX = Transmitted data from circulator
RX = Received data to circulator.

1. If the circulator already has a communication cable installed, remove
the cable from the rear of the immersion circulator and plug that cable
into PORT 2 on the adapter.

2. Plug the supplied cable into PORT 1 on the adapter and the other end
into the immersion circulator. Regardless of the configuration, the
supplied cable a/ways goes from the immersion circulator to PORT 1.

3. Plug your 9-pin serial communications cable into the communication
port on the adapter and then the other end into your computer. Cables
are available from Thermo Fisher.

4. If desired, use the supplied Velcro® tape to attach the adapter to a
convenient location on the circulator.

Thermo Scientific



MultiFunction Port
Standard 1/0
DB-15HD

(AC 200 only)

TMRIEEHE e
Erg9in EEE+
IFER B L LT

Section 5 Accessories

Alarm Output Pins 13(+) and 3 (-) Open Collector Output

This output turns on (conducts) when there is an alarm. Any alarm that
turns off the circulator will also set this output. An alarm message is
displayed. (Maximum current on the output cannot exceed 25mA and 24
VDC.) A resistor must be supplied to limit the current, see samples below.

5 vdc 24 vdc
13 f» 3920 5 13 ,,‘“‘1; 1.5K QO t
///' » ' Ut /// & L ] U
™ ™
3 LGND 3 iGND

External Alarm Input Pins 12(+) and 2 (-)

To enable this input, apply 10 - 20 mA to pins 12 and 2. This input turns
off the circulator. The alarm continues to sound until the input is removed.
See samples below.

External Alarm

please remove reason
and press ENTER

to clear message

External On/Off Input Pins 11(+) and 1 (-)

To enable this input, apply customer supplied 10 - 20 mA to bath pins 11
and 1. This input turns the circulator on and off. A message is displayed
when the input turns off. The circulator logic is reversed for this input:
conducting = circulator off, not conducting = circulator on. See samples

below.
External Signal
Operation Stopped by
external command
Samples: 5vdc 12 vdc 24 vdc
c = 4= A=
‘:-F-ﬂ < Cl < C = ~
| <=3 | x<" %3 | x< =
™M =< — = ir_,..- X
nin ceyyem 110712 - S o2k T 11or12F =
BrES EX T TN
s 22 q0r2 | lor2 lor2
I lGND I GND I GND
ON STATE Current =10 - 20 mA
5-63
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Tubing

Description Order-No.
Insulated metal tubes made from stainless steel with M 16 x 1

unions on both ends. -90 to +105 °C temperature range

100 cm (39") long 333-0578
150 cm (59") long 333.0579
coupling 001-2560
Insulated metal tubing made from stainless steel with M 16 x 1

unions on both ends. -50 to +300 °C temperatutre range

50 cm (20") long 333-0292
100 em (39") long 333-0293
150 em (39") long 333-0294
tube coupling 001-2560
PVC tubing (water only)

8 mm i.d. (available per meter) 082-0745
12 mm i.d. (available per meter) 082-0304
Viton tubing -60 to +200 °C temperature range

8 mm i.d. (available per meter) 082-1214
12 mm i.d. (available per meter) 082-1215
Silicone tubing -30 to +220 °C temperature range

(not to be used with any silicone oil, i.e., SIL or Synth 60)

8 mm i.d. (available per meter) 082-0663
12 mm i.d. (available per meter) 082-0664
Perbunan tubing -40 to +100 °C temperatutre range

8 mm i.d. (available per meter) 082-0172
12 mm i.d. (available per meter) 082-0173
Foam rubber insulation for PVC, Viton, Silicone and Perbunan

tubes

8 mm i.d. (available per meter) 806-0373
12 mm i.d. (available per meter) 806-0374
Fittings for plastic tubing

8 mm i.d. 001-1209
12 mm i.d. 001-1210
Coupling nut 001-0797
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A CAUTION

Cleaning

A CAUTION

A CAUTION

Condenser Fins

Tubing

Thermo Scientific

section 6 Preventive Maintenance

Disconnect the power cord prior to performing any maintenance. A

Handle the circulator with care. Sudden jolts or drops can damage its
components. A

After time, the circulator's stainless steel surfaces may show spots and
become tarnished. Normal stainless steel cleaners can be used.

Clean the bath vessel and built-in components at least every time the
reservoir fluid is changed. Use water and a soft cloth.

Do not use scouring powder. A

A45HC units utilize a flammable refrigerant (R290), risk of fire or explosion,
do not use sharp objects to clean evaporator coil in the tank. The inside of
the bath must be kept clean in order to ensure a long service life. Quickly
remove substances containing acidic or alkaline substances and metal
shavings as they could harm the surfaces causing corrosion. If corrosion (e.g.,
small rust marks) occurs in spite of this, cleaning with stainless steel caustic
agents has proved to be suitable. Apply these substances according to the
manufacturer's recommendations.

Do not use any substances which contain solvents. A

In order to maintain the cooling capacity of a refrigerated bath, clean the fins
two to four times per year, depending on the operating environment.

Switch off the circulator and unplug the power cord.

For ARCTIC A45HC
1 Remove the condenser panel.

2 Clean fins with brush or similar tool.

3 Replace the panel.

For all other refrigerated baths:
Clean the fins with compressed air.

For extreme soiling a qualified technician will need to remove the cooling
compressor casing.

Inspect and tighten the tubing and clamps daily.
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Grounding Strap
and Nut

A DANGER

Testing the Safety
Features

Sahara baths, and stand-alone circulators, require immersion circulator
grounding;

If the circulator is removed for any reason you must ensure the nut
and washer secures to the grounding strap located on the rear of the
tank top when the circulator is reinstalled. A

The safety features for high temperature protection and low liquid level
protection must be checked at regular intervals. The frequency depends on
the circulator's designated application and the heat transfer fluid used.

High temperature protection
Using a small diameter (less than 1/8”) plastic/metal rod, turn the arrow to
the desired temperature.

Note If using plastic rod ensure the fluid temperature is low enough to
prevent possibly melting the plastic. A

Set a cut-off temperature lower than the desired setpoint temperature. Switch
on the circulator and ensure it shuts down at the set cut-off temperature.

After the circulator cools down, clear the HTC error message by pressing
the black ring surrounding the red dial - and then press ? . If Auto
Restart is enabled the circulator restarts, if disabled use the Start Up
procedure.

If the circulator did not shut down have it checked by a qualified technician.
Reset the safety to the desired temperature.

Low liquid level protection

With the circulator on, use a screwdriver and slowly push down on each
level sensor, one at a time, until an error message appears. See Section 7 for
details on error messages.

If not, have the circulator checked by a qualified technician.

Thermo Scientific
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Section 7 Troubleshooting

c h ec k I | st Circulator will not start

Check the display for error codes, see Error Codes in this section.
Ensure the circuit protector(s) is in the on (| ) position.

Make sure supply voltage is connected and matches the circulator's
nameplate rating £10%.

No display

Recycle the circuit protector on the rear of the circulator.

Display reads 239°C
External temperature probe selected but no probe attached to circulator.

Attach external probe or select internal temperature sensor.

Circulator will not circulate process fluid
Check the reservoir level. Fill, if necessary.
Check the application for restrictions in the cooling lines.

The pump motor ovetloaded. The pump's internal overtemperatutre
overcurrent device will shut off the pump causing the flow to stop. This
can be caused by low fluid, debris in system, operating circulator in a
high ambient temperature condition or excessively confined space. Allow
time for the motor to cool down.

Ensure supply voltage matches the circulator's nameplate rating +10%.

Inadequate temperature control
Verify the setpoint.
For refrigerated baths, ensure the condenser is free of dust and debris.
Check the fluid concentration.

Ensure circulator installation complies with the site requirements in
Section 3.

Ensure supply voltage matches the nameplate rating =10%.

If the temperature continues to rise, ensure your application's heat load
does not exceed the rated specifications.

Enter the controller menu and ensure the ENERGY SAVER mode is on
in order for the system to maintain a stable temperature.

Check for high thermal gradients (e.g,, the application load is being
turned on and off or rapidly changing).
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Section 7 Troubleshooting

Inadequate pump pressure
Ensure any user installed in-line valves are in the desired position.

Ensure the circulator’s process fluid outlet is connected to the
application’s fluid inlet and not the outlet, see Section 3.

Ensure all connections are secure and that the proper sealant/lubricant
for the fitting material is used.

Keep the distance between the circulator and the application as short as
possible.

Ensure tubing is straight and without bends. If diameter reductions are
required, make them at the inlet and outlet of your application, not at
the circulator.

Circulator shuts down
Ensure (!) button wasn't accidently pressed.
Ensure the circuit protector(s) is in the on (|') position.
Check the display for error codes.

Make sure supply voltage is connected and matches the nameplate
rating £10%.

Restart the circulator.

USB Driver Not Recognized

If your operating system does not automatically recognize the optional
driver log on to:

http:/ /www.ftdichip.com/FTDrivers.htm
for instructions.

Please contact Thermo Fisher Scientific Sales Service and Customer
Support if you need any additional information, see inside cover for
contact instructions.

7-6 Thermo Scientific



Appendix AC Serial Communications Protocol

Serial communication is accomplished either through the optional 9-pin Serial Communications Box or
through the USB port on the immersion circulator. If your operating system does not automatically recognize
the optional driver log on to: http://www.ftdichip.com/FTDrivers.htm for instructions.

Note This appendix assumes you have a basic understanding of communications protocols. Information on
the NC, STANDARD and NAMUR protocols is available upon request.

Note Keypad operation is still available with serial communications enabled.
Note NC protocol is required to use RS485 device addressing.

All commands must be entered in the exact format shown in the tables on the following pages. The tables
show all commands available, their format and responses. Controller responses are either the requested data
or an error message. The controller response must be received before the host sends the next command.

The host sends a command embedded in a single communications packet, then waits for the controller’s
response. If the command is not understood, the controller responds with an error command. Otherwise, the
controller responds with the requested data.

Commands are not case sensitive. Upper or lower case letters may be used. Commands are listed in the
Commands Table, error responses are given in the Errors Table, and symbols are shown in the Key Table.

Key

Symbol | Meaning

[B] A binary value 0 or 1 (0 = Off, FALSE or Disable(d); 1 = On, TRUE or Enable(d)).
[CR] Carriage return — used as the termination character.

[U] Text representing the units associated with a value.

V] A value that can be requested in a read command or sent as part of a set command.
[Vaxd Maximum allowed value. Part of error message when set value is too high.

[Vl Minimum allowed value. Part of error message when set value is too low.

Value: Read commands return analog [V] or bit [B] values or settings, while set commands send analog or bit
settings. Read commands return values in the same displayed precision. Set command messages missing
the space character between the command and the setting will be rejected, as the user’s intent is unclear.

Units: A read command returning an analog [V] value or setting, will include the units [U] associated with that
value or setting. A set command sending an analog value will not include the units. The units returned by the
complementary read command are assumed.

Termination character: A carriage return [CR] is used to terminate command and response messages.
(Typically the “Enter” key on the keyboard.)

Note The inter-character timeout (time between transmitted characters) is set to30 seconds. Exceeding the
timeout will clear the receiver buffer and require the message to re retransmitted.

Note Special characters (backspace, delete, insert, etc.) are not recognized and generate error responses.

A-1



Commands Table

Commands

All messages from master and slave are terminated with a carriage return [CR]

See SRP on page A-4

Command Description Master Sample Slave Response
Sends (echo off) Alternate units

Read Temperature Internal RT [V]C FK
Read Temperature 2 External (optional) [RT2 [V]C FK
Read Displayed Setpoint RS [V]C FK
Read Internal RTAL — Internal RTAS RIRTA1 -5 [[V]C FK
Read External RTAL1 — External RTAS RERTAL1 -5 [[V]C FK
Read Setpoint X (X =1to5) RSX [V]C FK
Read High Temperature Fault RHTF [V]C FK
Read High Temperature Warn RHTW [V]C FK
Read Low Temperature Fault RLTF [V]C FK
Read Low Temperature Warn RLTW [VIC F K
Read Proportional Heat Band Setting RPH [V]%
Read Proportional Cool Band Setting RPC [V]%
Read Integral Heat Band Setting RIH [V]Repeats per minute
Read Integral Cool Band Setting RIC [V]Repeats per minute
Read Derivative Heat Band Setting RDH [VIMinutes
Read Derivative Cool Band Setting RDC [V]Minutes
Read Temperature Precision RTP [V]
Read Temperature Units RTU V] C,FK
Read Unit On RO [B]
Read External Probe Enabled (optional) |[RE [B]
Read Auto Restart Enabled RAR [B]
Read Energy Saving Mode REN [B]
Read Time RCK hh:mm:ss
Read Date RDT mm/dd/yyyy or

dd/mm/yyyy
Read Date Format RDF mm/dd/yyyy or

dd/mmlyyyy
Read Ramp Status (optional) RRS Stopped, Running,

Paused
Read Firmware Version RVER [V]
Read Firmware Checksum RSUM [V]
Read Unit Fault Status RUFS [V1,V2,V3, V4, V5]

See page A-5
Read Ramp Program (optional) RRP [V1,V2,V3, V4, V5]
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Commands

All messages from master and slave are terminated with a carriage return [CR]

Command Description

Master Sends

Sample Slave Response

Set Displayed Setpoint

SS V]

OK

Set Internal RTAL1 — Internal RTAS SIRTAL — SIRTAS [V] OK
Set External RTA1 — External RTAS | SERTAL — SERTAS [V] OK
Set Setpoint X (X =110 5) SSX [V] OK
Set High Temperature Fault SHTF [V] OK
Set High Temperature Warning SHTW [V] OK
Set Low Temperature Fault SLTF [V] OK
Set Low Temperature Warning SLTW [V] OK
Set Proportional Heat Band Setting | SPH [V] OK
Set Proportional Cool Band Setting | SPC [V] OK
Set Integral Heat Band Setting SIH [V] OK
Set Integral Cool Band Setting SIC [V] OK
Set Derivative Heat Band Setting SDH [V] OK
Set Derivative Cool Band Setting SDC [V] OK
Set Temperature Resolution STR [V] OK
Set Temperature Units STU [V] C,FK OK
Set Unit On Status SO [B] OK
Set External Probe On Status SE [B] OK
(optional)

Set Auto Restart Enabled SAR [B] OK
Set Energy Saving Mode SEN [V] OK
Set Pump Speed SPS [V] L,M,H OK
Set Ramp Number (optional) SRN [V] OK

A-3




Commands All messages from master and slave are terminated with a carriage return [CR]

Command Description

Master Sends

Sample Slave Response

Set Ramp Program this will
load defaults for all steps de-
clared by V1

SRP [v1,v2,v3,v4,V5]
V1 #of steps

V2 variance

V3 cycles

V4 start temp

V5 end state

OK

Note: If unit allows more than one
ramp the ramp number must first
be set.

S=stop
M=maintain
Set Ramp Step SRS[v1,v2,v3, v4] OK
V1 step # Note: If unit allows more than one
V2 end temp ramp the ramp number must first
V3 duration be set and SRP defined.
V4 assured soak (0,1)
Set Ramp On Status SRO [V] S,E,P OK
Start, End, Pause/resume | Note: (P) pause toggles
Pause/resume

Error Table

Errors

Error Description

Slave Responds

Not defined, not implemented or incorrectly formatted

? Unsupported command

Extra characters...

? Format error

Set value too high

? Maximum allowed is [V

MAX]

Set value too low

? Minimum allowed is [V,, ]

Argument to binary set command not O or 1

? Value mustbe Oor 1

Set command attempted while in read only mode

? Mode is read only

Set command failed (e.g. SO 1 with low level)

? Failed
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RUFS Read Unit Fault Status

This command returns 5 values. These are decimal representations of hexadecimal values. Each
individual bit of the value represents a different warning, fault or status.

decimal  hex B7 B6 B5 B4 B3 B2 Bl BO

1 1 0 O 0 0O O O o0 1

2 2 0 O 0 O O o0 1 O

4 4 0 O 0 O O 1 o0 O

8 8 0 O 0 0O 1 o0 o0 O

16 10 0 O 0 1 0 o0 o0 o

32 20 0 O 1 0 O 0 o0 O

64 40 0 1 0 0 O O 0 o

128 80 1 O 0 O O o0 o0 o

Value Description of bits Value Description of bits
BO — B5 unused BO HTC fault

V1 B6 rtd1 shorted V2 B1 high RA temperature fault
B7 rtd1 open B2 — B7 unused
BO low level warn BO PWM heat duty cycle >0
Bl low temperature warn B1 compressor on/off
B2 high temperature warn B2 pump on status

V3 B3 low level fault va B3 circulator on status
B4 low temperature fault B4 circulator stopping
B5 high temperature fault B5 circulator fault status
B6 low temperature fixed fault B6 unused
B7 high temperature fixed fault B7 beeper on status
BO pump speed fault
B1 MOL fault
B2 HPC fault
B3 cool icon on steady (circulator is cooling at max capacity)

V5 : . . : :
B4 cool icon flashing (circulator is cooling)
B5 heat icon on steady
B6 heat Icon flashing
B7 external sensor controlling




Refer to Key table on page 1 for explanation of symbols and their meanings.

Examples: .
Set Setpoint:
Read Temperature:
Host
Host s[s] [2]o]CR

R|T| CR

Command [V] | [CR]

Command | [CR]

Controller:
Controller:
O | K| CR
2]of.JoJc]cCR Command | [CR]
[V] [U] [ [CR] Accepted

Read Temperature 2:

Host: R{T|]2]|CR
Controller: | 2/ 0] . | 0 [C]ICR]

Set Setpoint to -22°C when minimum allowed is -20°C: Minimum allowed is [V, ]

Host: S|S -12(2|CR

Controller:
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Warranty

Thermo Fisher Scientific warrants for 36 months from date of shipment the Thermo Scientific ADVANCED
series of Immersion Circulators, ARCTIC refrigerated bath circulators, and SAHARA heated bath circulators ac-
cording to the following terms.

Any part of the unit manufactured or supplied by Thermo Fisher Scientific and found in the reasonable judg-
ment of Thermo Fisher to be defective in material or workmanship will be repaired at an authorized Thermo
Fisher Repair Depot without charge for parts or labor. The unit, including any defective part must be returned to
an authorized Thermo Fisher Repair Depot within the warranty period. The expense of returning the unit to the
authorized Thermo Fisher Repair Depot for warranty service will be paid for by the buyer. Our responsibility in
respect to warranty claims is limited to performing the required repairs or replacements, and no claim of breach
of warranty shall be cause for cancellation or recision of the contract of sales of any unit. With respect to units
that qualify for field service repairs, Thermo Fisher Scientific’s responsibility is limited to the component parts
necessary for the repair and the labor that is required on site to perform the repair. Any travel labor or mileage
charges are the financial responsibility of the buyer.

The buyer shall be responsible for any evaluation or warranty service call (including labor charges) if no defects
are found with the Thermo Scientific product.

This warranty does not cover any unit that has been subject to misuse, neglect, or accident. This warranty does
not apply to any damage to the unit that is the result of improper installation or maintenance, or to any unit that
has been operated or maintained in any way contrary to the operating or maintenance instructions specified in
this Instruction and Operation Manual. This warranty does not cover any unit that has been altered or modified
so as to change its intended use.

In addition, this warranty does not extend to repairs made by the use of parts, accessories, or fluids which are
either incompatible with the unit or adversely affect its operation, performance, or durability.

Thermo Fisher Scientific reserves the right to change or improve the design of any unit without assuming any
obligation to modify any unit previously manufactured.

THE FOREGOING EXPRESS WARRANTY IS IN LIEU OF ALLL OTHER WARRANTIES, EXPRESSED
OR IMPLIED, INCLUDING BUT NOT LIMITED TO WARRANTIES OR MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE.

OUR OBLIGATION UNDER THIS WARRANTY IS STRICTLY AND EXCLUSIVELY LIMITED TO THE
REPAIR OR REPLACEMENT OF DEFECTIVE COMPONENT PARTS AND Thermo Fisher Scientific
DOES NOT ASSUME OR AUTHORIZE ANYONE TO ASSUME FOR IT ANY OTHER OBLIGATION.

Thermo Fisher Scientific ASSUMES NO RESPONSIBILITY FOR INCIDENTAL, CONSEQUENTIAL, OR
OTHER DAMAGES INCLUDING, BUT NOT LIMITED TO LOSS OR DAMAGE TO PROPERTY, LOSS
OF PROFITS OR REVENUE, LOSS OF THE UNIT, LOSS OF TIME, OR INCONVENIENCE.

This warranty applies to units sold in the United States. Any units sold elsewhere are warranted by the affiliated mar-
keting company of Thermo Fisher Scientific. This warranty and all matters arising pursuant to it shall be governed
by the law of the State of New Hampshire, United States. All legal actions brought in relation hereto shall be filed
in the appropriate state or federal courts in New Hampshire, unless waived by Thermo Fisher Scientific.



Thermo Fisher Scientific

168 Third Avenue

Waltham, Massachusetts 02451
United States

www.thermofisher.com




