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§ . ^ ^ 3 E ^ 
Sensor-
Access hole to tertsar bushir^ 

rriifl box 
I—L D 

Access 
To accMB th» control \?osrH. e«,i6or ccnrector, fuaa, sir̂ a 
calit^ration t r impotsZ and (3; Remove Xfno ecnsvvsi (A) &r\A 
ramava tho Kaar Cover, TVis Cor.Prol 6ox itself rnay rstr.ain in 
pl«e«. 

To rwnovfl jha S-smaor, pop s*f thu Trim Bex, Jne r̂T; an a;l(»n 
wr-erifii vrirou^h t h * Afitf«*» Hd* t o e r ^ i j a zhe aacscraw in 
che esreor !7jBhlng. 

To complrtaly nsmov* tVa CONTROL BOX, r«mev* two acrewe 
(5) ax\d two flcrawB (C), 

Conttol 
boerd 

Sensor 
connoctor 

Rise (500 mA)' 
is clipped or 
control board 

Racalfbration (analog) 

NOTE It ie r\az. riacaesary to rsmovs any car^re. 

1, Place a rs^erer<ct therinor>i*t«r In t n t f f l - l i . 

2, Turn •Jhe bat̂ h ori. S « t h a afftpoirt; knof ca ih« uatiai opsrwtfng 
i>i5fnppr4tuf». If t h i i t (ft unkncwn, use 4<?* C. 

3, A\\9M tJmd for- vh« bath to etauiiiz*. This Has ooourod v»f,on tba hoatar 
lamp Is qycling a t ^n ever rfX-o. 
4, Compans shs knob po'mtor '<JO Vr\6 reference thermometer I* they 
dias^rei, leosen tn» l<nofc'o 9*tson«^-6 anff nsalian thi j knub on cho shaft eo 
the Knoiji point a t t;h« setreez r,snipi*rat:ure. 
5, Ca!ll?ratlon ie somplino. 

If the toaref'e effttiinao sra suepact (6cir.eor.fi h*A baen fooling 'A-ith tha 
tr lmpow). you oan romevc thfi rear oov*r and follow the procedure on th« 
r«xt pfi^e for the rfiaita! oontrol|«r. T>il# procedu,-* wii: r*ator» tha original 
calibration. Just aubstltuta "knoU potrrtcr'' whane the procMun* call* for 

. tha llluetratilon above for rhair loeationft 
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Fuse Info 
^l rW£r 
'T t t^ 

I f the fus(S Is biovvti, the 
lamp* Ch this control 
pare! vvlll ro t light, but 
the refr\Qsrsit\or\ will 
operate norrrially 
All fuees usisd In theae 
batha ans metric: 
fiize 5mm x ZDinm 

Tbif uAnuiiiaii^lidi 

r'(njfriin anilaU; tnig (68 edM 

September 1995 

# 
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Sensoi 
Access hole to sensor bushing 

Access 
FuSM (2 X BOO mA) 

To flccaaa t n a eor.troi Jposm, aer&or cor.r\6Ctor, fu$<S6, arwl 

caltTB-iiof] x.nrrpot» Z and G: Rfiwove two e^raw* (A) snd 
remove ^he Rear Cover, The Control 5ox Itself rray remain ir 
place. 

To fcirove the ^er\bor. pop eff tha Trim Sox, Inaen; ar. Sijen 
wrench through XJr.e Accseo Hols to engage the ee tac iw in 
the ooneor Jiufthing, 

To complataly rortiovo the CONTRO,̂  30X, r-emovo iwo screwe 
(B) and ttvo screws (C). 

Power 

Board 

Sensor 

connactor 

OBPaaafiagaaaOBBa 
BBBBBaBaDoqaBaan 

" I . i" I .1 . <| '•• < i l i . pp i ' 

Recalibration (digital) 
Tna complete racalWpra'Z^ot) calls for adjuetmants ^ t 0* ard ' 5 0 * C. rlOrt-A'er, If you are 
ueirg rvate,'" ae a flulis, thees tempenatij.'se are Inconvenisnt ae winder Is a ecild a t or\e, anrf 
a ga$ at tha other' If you are using water betwoon 5'C and QD'C, the following prooodura 
M\ |?a fldac^uane. If you naadthafgll ranga procedure, contact oyr Ttfhr.'ca! Service people, 

1. Remove the rear cover tc axpofee tha trimpots. Refe?- to the illuetdation abova 'or 
tr irrpot locations. 
2. Inaert a reference thermometer \r tne bath. 

3. Tum sjtpointtoS°Cani5! allow bath t o etabilizo there, (ffyou have an Exacal ^a 'h , you 
can ©ubetrtuta •40'C) 
4. Compare the dieplayeri t^amperatuns to the rsfersr.ce thermometer. If they disagree, 
a<>juSt tn'mpot 2 (Zero) until they agroti, 

5. Tum «*tpOlnt to SO'C and allow bath to fttabiliZs there, 
e. Compans the displayed tempcratuns; t o t, '« nsfersnce tl'cnnomettfT-, If tnay iilSiS^rsa. 
adjuflt tr impot <3 (Gain) until they agree, 
7, Ge back t o 5''C, Make sure they etill aQfee. If tnay A o f i \ rapsat- the proce^ilure. The 
trimpots Irteract a f i t . ao you'll get a I t t i s oloesr aaoh time. 

V S>. W r̂j nair Apply shampoo. Lather, Rinse. Rapoat. 

Fuse Info " -Vp 

lik 
if both fueae ars iJiown, the 
display and lamps or\ the 
control panel will not lifiht. 
but t i ia rsfrlgaratlon will 
openata norrraliy. 
If only One ̂ Me lo rflotvn, 
the idieplay w:l! be Almrflcr 
than normal ana tho bath 
may not opanata a t all if 
lev line •Jo\laqe le preeerrt. 
"Tie fLese are matric, size 
6,mtr X 20mn^. 

llisiiiijlilinufil&tfpi:: 
' tMpvantnraKwFtr v; 

nonltftiiii;-' 

19B5.ami41toIniindB[ 
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m Ig^ 

III 
iiSHUl 

1 ^ nrnnirMunT 

^ 0) 
The ANALOG controllar is attached to the bath. Tempsratjre is sst using the 
analog dial, and monitored using a glass laboratory thermometer. The two rocker 
switches are optional and are installed on units with boost heaters or 
refrigeration respectivBiy. There is no provision for computer control. 

î i'Mi O O O O CD ® ® 
'•••fill « O O O <4> ® ® 

O O ^(S) <s> 

0 0® ®p 

The DIGfTAL controller is also attached to the bath. Temperature is set by 
pressing the DISPLAY button and turning the COARSE and FIME knobs while 
obser̂ 'ing tho displayed setpoint. Releasirg tne DISPLAY button switches the 
display back to actual tannperature. The two switches are optional as above, 
A 15 pin accessory port is provided for optional interface. 

The MICROPROCESSOR controller rasts on the bath but may be removsd 
for remote mounting. The temperature may be displayed in elThar "C or 'F. 
An RS-232 port allows direct computer control. 

r M i i W ^ 

"" 'Jl."),.-: ••:,...:•: ^''VV'\: •:•^:: r V i c ' > - M , : ; . •: : i - ; ;k: i<; . i : . : : ' : ' ' : ' : •:••.;-••. '̂•;• - > f<!^>l 

How to decode the unit*s part number (example -134103200700): 

134 
128 
120 
130 
131 
132 

^ 1 3 4 
135 
136 
137 
138 
138 
140 
141 
167 
168 
169 

Exin* 
E X 2 1 1 * 

Ex221* 
Ex411* 
ExSII* 
Rtel l l 
Rtfi211 
Rte221 
Ex l l l 
Ex211 
Ex221 
Ex411 
ExSII 
Rte l l l * 
Rte211» 
Rts22l* 

m i 03 i i i i 07ilDi 
#; |^^ ; ' ; ; , i ^ !^ :> '03 IISvSOHz ^l^l^lil/f-pwip) 01 Analog ^^^^Sianiiard: 
l l l l i M ^ ^ 06 220-240v5DHzp;2Q i . | i i h f i > 0 7 Digital ^^^^UjJiiiistoih 

i f t i ^ i i : : ^ 11 loovsoMiOHz m m k 11 Wore, '^mm^ 

Poat-H' Fax Note 7671 

r -m, -^ r{h ipJn 
^ 

^'•j^AiiKm 'ji.'^'j 

oafles^ 

Prione4 
tL 

pax* 

^ , , ^ Ex = Exacal (non lefrigerated)! 
J j ^ ^ Rta - Refrigerated ' 

The numbers indicste the relative 
t w k size (111 is smallest and so on) 

..,:>j:r:^?/;.'at|;;^v'.,.., . 
iiT\tiieJtbltt«i'|MI||eof. 

V Tiltt AfflWioaQClMMlolilS^ 

;̂ :':v-.. 

SeptemberlfiSS NESLAB Instruments inc. - The Evaporator Page 3 
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^ 

cortrol board 

power board 
se-tsor 

fuse 

pumpmotcff 11Sv 
pump motor W N 

pump motor 118« (EXBi) only) 
pump motor 220v {EXS11 onlv) 

keypad 

kBypad mounting pistd 
aerating manual, EX 

( ^ operating manual, RTE 

oialog 

1B90 
ly/A 

58416 
1661 (500 nnA) 

1678 
1678 

1683 
1682 

N/A 
M/A 
259 
258 

aigitel 

1351 

1892 
1147 

1G62(B00mAx2) 
1878 
1679 
1683 

1682 
N/A 
N/A 
259 
256 

miooprocsssor 

1550.4 
I8fi1 

seeoa^el 

1663 (2 Amp) 
1878 
i67g 
16B3 
1682 

NE3LAB=484,Broolcfi9ld=5S? 

027436 
281 
260 J 

See next page for refrigeration parts 

Use this chart to find a bath wiring diagram. 
This chart works for all size EX and RTE units. 
These diagrams will be distributed to LSI 
fields depots on microfiche. 

Voltage? Controller? Wiring Diagram 

No 

Is the bath 
equipped 
with a 
boost heater? 

115 
^ 6.2569 
-•B.2570 

•220 

• Analog — 
Digital — 

• l\/licrDproc6ssor-* 6.2571 

Analog •6.2572 
Digital • 6.2573 
Microprocessor " • 6.2574 

Yes-

115 
Analog — 
Digital — 
Microprocessor-• 6.2577 

- • 6.2575 
- • 6.2576 

220 
• Analog • 6.2578 
Digital - — • 6.2579 
Microprocessor-*- 6.2580 
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i t , j - t 

OfT I M I L 

, 1 - * 

T - S H P 001/«0J F -HS 

! J i , n - C 8 - J 0 : i 16:10 Fr( i i r t lESL»e I ^ST1 IU« • • ! \ K 

I 2 

M W P OW/30! F-9:= 

» i r w r f i ' — I I I 

1,4 * C ' I , - ^ ' ^ hlK #W 

:. ' ^ . ...<;. 'I"-l i . . 3 i i i 

' BLK l U 

..1 ^ - ^ M r L 2 

J 1 
T ALL « I R 3 1 ^ 1B I 'M: C N r .U UTrCIMIlc ; » £ C I ' I E D . 

"-1 S /2>, T :ai3 

=7̂  ; - ^ -
>l. 

- * I I 

/T^ N — 5 J ^ ; 

> «•• ̂ - o ^ ^ - ^ - ^ ^ ^ - ^ ^ v * -

i 
i ! 

9 S -T Hf^~-^V-j€>l 

I M ^ 

P 0 , H r F « N « . 7671 p » f o / . . ^ I . ^ " X^ 

• • ^ ^ F , m « i f i ^ T ^ ^ ^ ^ 
o 

cc^t^ 

WW. 

M*C».fCrJ*rT.t:**l 

s » 
f-IN 

7 

: 6 N 

'»CT^MZf. 

i -
• 4 - - -

EX.0WTO1 

5 

•c. 1 i 1 -
W ! 

cws 
r < t 

t ^ i 

COlLl 

1 
• ^ 

:i»t.*v c**T*a. 
gy»aTofl. ,^-LC l e c e ' ^ ' 
c n t < c T o « . r..y3 

rp«JCtA 'J f f .TKSW 

T£ftM"*AL B t O C / . J U 

. aiOCH. PLXf 9x|OCtia3 

TFVPEPATJSE >wlLA- l t ; $< 0 2 ; » i a ! Ovg^' 

MITCH. c a ^ f t E s a w r m j o j i c X ' 

ST*^T Sf. ,*T, CatfUCMJWiOQi' .Mi 

EOCt'tqiO VALVE 

COLCNOIC vAtvC c o r . 

CCtBft: I 

BECCPTACL: . PQwut I'fl.E: c c i M z 

POTEHTIOWTCK > l T t S K A " l : COlCb* 

MoioK. coumtgos 
uOTfA. P-.J41 

hOTM CVCTUflfcC B L A V : 0 C ' 5 1 B COkpflggSOff 

PILOT L i U I ^ , :vf>TCMP l 0 3 & « 3 BLD 

iiCHT E h i n i t G DiOOE ' 0 C ; A ; D | H * r i.^CiI 

i J C f - T W i n v t f o .oo£ ( 3 j i i £ j ( o f l w ^ nw •».•: 

KTSi^tffn. g<jwn pc>^ | 
iMSTRutCNT. o i s ^ . k - m iDij-rtaQ 

awT io t . R t L * - . ::><pn 

O S L E . ' . . I i f C3TC 

C'HCU.T SK>XCK 

c m ' 7 7 

" T0 ' *7»C 

: i f f a j i [ eRiA<tK 

• i * * ! * -

CtfACITO*. C3IMCSS04 

C*#/*Cirort. P w ^ MO^CO 

331447 

ICA. -3<! Ey JOTS C»H.̂  

ISA. fOK P-C jt-.T? » * ' 

9ioi- tm m>>ota 

I tSl-JrA. 

E X / R T L »hALOC 

• l u j u v 

! = I 
-i irv 
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Contidbox 

HB i i f l naaaBa 

?r(iii^|f|<*'i|^ite^^ 
^ p t > ) l ( l | ; v r t i i S i i ^ ^ 

,..• ..•'V.jJ'.j-.f^ .«;!T-;.»,.i.v-,;-. 

Fuse (2 Amp) 

Sensor 
connector 

" ^ - • ' - 1 

^ 

Pump box top 

,K/:••;'.•(• \ ! i i -v 

Fuse (2 /\mp) 

Trensfonne' 

Power 

board 

Sensor 

Sensor 
bushing 

Access holB 

. ' , ' • ; , • • J l l ; ' ' , ' . * ' . ; • • • ' . " • • ' > ; - * * ' J " • • • " • . ' - • • -

:|:Tii»wi|i^gl|ij^g:^^ 

' :i|ta#dc|i(iinu^,8RiHtiiig,'; 

-•• .:1SB5iiaiB;i5fTli«^b|inii(n;' j - . 1 

Sensor 

connector 

;^Recaii|iraticni; :.v:v-:ii 

r" Access 1̂  
1. Unp(u0 unit, 
2. P'«ortn*«t 25 pm cabis f.-om i^ontroi box. 
3. Lift; Control iwx eff uni'-;, 
4 . R*mc^« 2 s3TS>ve (AJ. Tha Raar co'/rr may .icw 

b« nmovta. l i s eenwrconnisrtcr Arid fLee are now 

If ftjrtd*' eceeei Is ̂ «̂ :̂ ui'̂ J(:|; 
5. R«mov«» 2 screws (&). 
6. Loceen (but do rifit nsmove) 2 »cre^$ (C). 
7. Rsmsve 2 screws (9), 
£>, R*movs 2 serwwa (E). 
9. Lift the Fump POK top ijff. 

if Mf\6or aueoo is re«ijlr(ji:(; 
10. Fbuoff Ctietrirnbox, 

I 

11 Remwis 2 ssrttfvv* (F). 
12, Lift F*jinp box front eff. 
i3. Heert an Allan wrsnch thrn j^h ths Aceeee H&a 

V t a sngags the setacr*;v In the sensor buehing. 

:;;: fqfEiiftt:^,;:,:,:,;, .:^;.;'>o-.-;;.;;':; '••''-•^^-^•••-^ ••- ^̂  >---f -^-- i^- :••••-••• •>• • 

Control Box | 

Remove eight nuts 
tc rarrove keypad 

Remove m screws 
to open control box 

NOTE: Tha keypad Is gluad to Hrs Mounting plate. 
Replacing kaypad .MII require a ne>/; Mounting platd alsc. 

^ 
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RTD Temperature Vs. Resistance Table 
For European Curve. A lpha ^ .00385 1 ' Celaius Inorementa 

• c 

- 2 0 0 

I W 

IBS 

187 

I M 

195 

I M 

I M 

I W 
1B1 

l e o 
1B9 

188 

187 

186 

IBS 

184 

IBS 

183 

1B1 

180 

179 

178 

177 

178 
175 

174 

173 

178 

171 

170 

169 
168 

1B7 

186 

163 

184 

183 

162 

161 

160 

169 

168 
167 

1SS 

166 

164 

163 

1S2 

151 

ISO 

149 

148 

147 

146 

14B 

144 

143 
143 
141 

O i m 

18.40 

18.83 

19.86 

19.79 

tt.22 

20,85 

ai-QB 

21.61 

81,94 

22.37 

22.80 
23,23 

23.88 

24.09 

24.52 

24.94 

^ , 3 7 

S . 8 0 

26.23 

2S,B6 

27,06 
27,50 

27,98 

sa.38 

29,78 
2 0 2 0 

29.83 

30.Q& 

30,47 

30.90 

31.32 

31.74 

32.16 

32.50 

33.01 

33.43 

83.89 
34.27 

3 4 . ^ 

3S.11 

38.63 

3S.9& 

36.37 
36.7B 

37.21 

37.63 

a a M 

38.46 

38.88 
a s ^ 

30.71 

40.13 

40.5S 

40.66 
41.38 
41.79 

42.21 

4 ? ^ 
43A» 

4 3 ^ 

m f . 

0,44 

0.43 

0.43 

a 4 3 

0.43 

0.43 
a 4 3 

a 4 3 
0.43 

0.43 

0.43 

0.43 

0.43 

0.43 

0.42 

a 4 3 

0.43 

a 4 3 

a 4 s 

0.43 
0.42 

a 4 3 

a4S 

0.43 

0.42 

0.43 

0,42 

a 4 s 

0,43 

0,48 

0.42 
0.42 

0.43 

0,42 

0.4S 

0.42 

0.42 

0,42 

0.43 

a 4 2 

0.42 

0.48 
a 4 2 

0,42 

0,42 

0.41 

a 4 2 

0 4 2 

0 4 2 

0.41 

0.43 

0.48 
0 4 1 

0.42 

D.41 
0.42 

0.42 
0.41 

0 4 1 

«c 
-140 

189 

138 

137 

136 

136 

184 

183 

132 

131 

ISO 

129 

128 

127 

126 

129 

124 

123 
133 

181 

120 

l i e 

118 

117 

116 

116 

114 

113 

119 

111 

O h m 

4 3 3 7 

4 4 2 8 

44.70 

4S.11 

4S.32 

4SS4 

46,36 

46.76 

47.18 
47.69 

48,00 

48.41 

46.62 
4 9 2 3 

46.64 

5 0 J 0 8 

50/47 

60.88 

E129 

51,70 

S2.11 
52 £ 2 

52.92 

63.33 

53.74 

54.15 

94,36 

54.97 

55,36 

55.78 

110 86.19 

106 
IOS 

107 

108 

108 

104 

103 

103 

101 

100 

99 

68 
0 7 

96 

96 

94 

93 

92 

91 
90 

86 

86 

87 
86 
85 

64 

83 
aa 

81 

66.60 
B7ilO 

5 7 4 1 

67,82 

5 8 2 2 

68.63 

69.04 

59.44 

S0£5 

6 0 2 5 

60.66 

6 1 ^ 
6 1 4 7 

61,87 

6 2 2 8 

6 2 £ 8 

6 3 J 0 8 

6 3 4 9 

63.90 
6 4 2 0 

64.70 

65.11 

66.61 
6 5 2 1 

6 6 2 1 

66,72 

67.12 
fl7,sa 

6 7 2 2 

DW. 

0.42 

0.41 

0,42 

0.41 

0.41 

0,42 

0 4 1 

0.41 

0,42 

0.41 

0,41 

0.41 
0,41 

0.41 

0,41 

0.42 

0.41 

0 4 1 

0 4 1 

0.41 

0.41 

0 41 

0,40 

0,41 

0,41 

0.41 

0.41 

0 4 1 

0 4 1 

0,40 

0,41 

0 4 1 

0,40 

0,41 

0,41 

0 4 0 

0 4 1 

0 4 1 

0 4 0 

0 4 1 

0,40 

0 4 1 

0.40 

0 4 1 

0.40 

0 4 1 

0 4 0 

0 4 1 

0.40 

0 4 1 
0 4 0 

0 4 0 

0 4 1 

0 4 0 
0.40 

0 4 0 

0 4 1 

0 4 0 
0 4 0 

0 4 0 

•c 
- 8 0 

79 

76 

n 
76 

78 

74 

73 

72 
71 

70 

69 

68 

67 

66 

65 

64 

63 

62 

61 

60 
58 

58 

57 

56 

SS 

54 
53 

62 

61 

50 

49 

46 

47 

46 

43 

44 

43 

42 

41 

40 

39 

38 
3 7 

36 

36 

34 

33 

32 

31 
30 

26 
26 

27 

26 
88 

24 

23 
23 
21 

Ohm 

68.33 

ed.73 

69.13 

69.93 

S8.93 

70.33 

70.73 

71.13 

71.53 

71,93 

72.33 

72,73 

73.13 

73.33 

73.83 

74,33 

74.73 

75.13 

78,63 

75.63 

78,33 
78.73 
77,13 

77.62 

77.92 

78,32 
78 72 

79.11 

78,51 

79,91 

B0.S1 

60,70 

81 10 

81,50 

61.89 

62,29 

82.69 

63.C8 

83,48 

83.88 

84.27 

84,67 

66.06 
86,46 

85.85 

8 8 2 5 

68.64 

87.04 

87.43 

87.83 
8 8 2 2 

88.62 
89.01 

89.40 
89.80 

90.19 

60,69 

90.98 
91.37 
81.77 

Diff. 

0 4 1 

0.40 

0.40 

0.40 

0 4 0 

0.40 

0.40 

0.40 

a 4 0 
0.40 

a 4 o 

a 4 0 

0.40 

0.40 

a 4 0 

a 4 0 

0.40 

a 4 o 

0.40 

0.40 

0.40 

0.40 

O.40 

0,39 

0.40 

a 4 a 

0.40 
0.39 

0 4 0 

0.40 

0,40 

0.39 
0.40 

0.40 

0.36 

a 4 0 

0,40 

0,39 

0-40 

0.40 

0.39 

0.40 

0.39 
0.40 

0.39 

0.40 

0.3B 

0.40 

0.39 

0.40 
0.39 

0.40 

0.39 

0.39 
0.40 

0.38 

0.40 

0.39 
0.39 
0.40 

•c 
- 2 0 

O h m 

e z i e 

e s i 6 

92.95 

6 3 2 4 

93.73 

94.12 

94.62 

0 4 2 1 

95,90 
mj fs> 

e6X>9 
98.48 

96,87 

9 7 2 6 

87,65 

96,04 

9 8 4 4 

98.63 

6 9 2 2 

88,61 

ONf. 

029 

0 2 8 

0 4 0 

0 2 9 

0 2 9 

0 2 9 

0.40 

02S 
0 2 9 

0 2 9 

0 4 0 
0 2 9 

0.39 

0 2 9 

0 2 8 

0.39 

0.40 

0.39 

0.39 

0 2 9 

•c 
± 0 

+ 1 

2 

3 

4 

5 

6 

7 

8 
9 

10 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2 6 

27 

28 

2 6 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

46 

49 
60 

61 

52 
83 

64 

95 
56 

57 
SB 

SB 

O h m 

100.00 

10029 

100.78 

101.17 

10156 

101.95 

10224 

102.73 

t03.12 

10321 
10320 

10429 

10428 

105.07 

10S46 

10925 

105.24 

106£3 

107.(» 

107.40 

107,79 

108.18 

108.57 

10826 

1092S 

109.73 

110.12 

11051 

l l O i M 

11128 

111.67 

I 1 2 J 0 8 

112,45 

11223 

11322 

11321 
113,99 

11428 

114,77 

115.16 

n 6 £ 4 

11523 

11621 
116.70 

U 7 M 

11747 

11726 

11824 

11822 

11921 
11940 

119.78 

128.16 
12025 
12023 

181 j a 
121.70 

122.09 
122/47 

12228 

Diff. 

0 3 9 

0.39 

0.39 

0.39 

0,39 

0.39 

0 3 9 

0.39 

0 2 9 

0,39 

0 2 9 
0.39 

0.39 

0.39 

0.39 

0.39 

0.39 

0.39 

0.39 

0.38 

0.39 

0.39 

0.39 

0.39 

0.39 

0.38 

0,39. 

0.39 

0,39 

0,38 

0,39 

0,38 

0 3 9 

0,38 

0,39 

0,39 

0,38 

0,39 

0,39 

0,36 

0.39 

0,38 

0.36 
0.38 

0.38 

0.39 

0.38 

0.39 

0.38 

0.38 
0,39 

0,38 

0,38 
0,39 
0,38 

0,39 
0.38 

0 3 9 
0,38 

0,39 

•c 
4 6 0 

61 

62 

68 

64 

65 

66 
67 

66 
69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

78 

80 

01 

62 

83 

64 

85 

86 

87 

88 

89 

30 

81 
92 

93 

B4 

95 

BB 

97 

98 

M 

100 

101 

102 

103 
104 

105 

106 

107 

108 

109 
110 
111 

112 

113 
114 

115 

116 

117 
118 
119 

Ohf f l 

12324 

123.62 

124.01 

124.39 

124.77 

12S.-I6 

126.54 

125.92 

12621 
126,69 

127.07 

127.43 

127.84 

128.22 

128.60 

126,96 

129 37 

1 » . 7 6 

130.13 

130.51 

130.89 

131.27 

131.66 
132,04 

13248 

132.60 

133.16 

133.56 

133.94 

1 3 4 . ^ 

134.70 

135.08 
13S.46 

136.84 

136.22 

136.60 

136.98 

137.36 

137.74 

138.12 

138.60 

136.86 

139.26 

139.64 

140.02 

140.38 
140.77 

141.16 

141.63 

141.91 
142.29 

142.66 

143.04 

143.42 
143.80 

144.17 

144.56 

144.93 
148.81 

145.68 

D m . 

0.38 

0,38 

0,39 

0,38 

0,38 

0.39 

0.38 

0 . x 

ase 
a s a 

a s a 
a s B 

0.30 

0.38 

0,36 

0.38 

0.39 

0.38 

0.36 

0,36 

0.38 

0.3B 

0-39 

0.38 

asa 
asa 
a a a 

a 3 8 

a s B 

0.38 

a a a 

ase 
a a a 

a s a 

a 3 8 

asa 
asa 
a 3 6 
a s a 

a 3 8 

aaa 
asa 
aaa 
0 2 8 

a a a 

a 3 7 

a s s 

a a a 

ase 
0 2 8 
a a a 

a 3 7 

a 3 s 

0 8 8 
a s s 

a 3 7 

asa 
a s a 
a s e 
a a ? 

MotB: At 100°C resistance is 138.50 ohms. (DIN 43 760) 
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loop systems in the following manner. Connect the shortest possible section of 

flexible 3/8" tubing from the RTE-DD outlet to the inlet of extemal system CD . 

Run flexible tubing from system (1) outlet directly into the bath area. For ex

temal system (2) run a section of tubing from the bath area to the inlet of the 

System. Another section of tubing should run from the outlet of system (2) to 

the inlet of the RTE-DD. 

The force section of the pump will push the bath fluid through system 1 

while the suction section of the pump will pull the fluid through system 2. 

2.3 ELECTRICAL REQUIREMENTS 

LINE CORD COLOR CODE 

Black, White (Green Ground) 

Black, White (Green Ground) 

Blue, Brown (Green/Yellow Ground) 

Actual voltage and amperage can be found on the serial number plate on the rear 

of the unit. 

2.4 FILLING REQUIREMENTS 

Fill the reservoir to within 3/4" of the top plate to Insure contact 

of all refrigerant coils with the fluid. Do not allow the bath fluid level to 

fall below 2 V of the top. Heater burn out and aeration of the bath fluid will 

occur if the bath fluid level is too low. 

DO NOT RUN BATH DRY !! ! I! 

NOTE: When pumping to an extemal system, be sure to have additional bath fluid 

on hand to compensate for the loss in volume to that system. Also, when the RTE- _ 

DD is used to maintain temperatures below 8**C, a non freezing fluid should be used. 

A 50/50 mixture of laboratory grade ethylene glycol and water is compatible with the 

entire temperature range of the RTE-DD units. 

115 volt 

208/230 volt 

220/240 volt 

. 50/60 Hz 

60 Hz 

50 Hz 

13 Amps 

6 Amps 

6 Amps 
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. FIGURE 3 - Diagrams for front and rear 

panels of RTE-DD units. 

2.5 TEMPERATURE ADJUSTMENT 

During normal operation of the RTE-DD units all functions are controlled by the 

front panel controls (See Figure 3). When temperature control below +40°C is desired the 

lower tip switch should be in the -40''C position. When operating above +40"'C the tip 

switch should be in the -40°C position thereby tuming off the refrigeration compressor 

and allowing ambient to provide the cooling necessary to maintain temperature. 

Tum the high temperature cutout dial on the rear panel of the RTE-DD unit to 

the full clockwise position and depress the reset button with a pencil eraser or other 

suitable object. Tum the main power switch to the "ON" position. The pump motor will 

start and the digital display will light. 

To set the bath temperature depress and hold the black setpoint/bath temperature 

button above the LED display. Turn the coarse control dial until the desired temperature 

setpoint is shown on the LED display. The fine control dial can be used to aid in 

accurately setting the desired temperature. Once the operating temperature has been set, 

release the setpoint/bath temperature button. The LED will now display the actual bath 

teTi?)erature. As the bath temperature closely approaches the setpoint temperature the 

heater will cycle to maintain temperature. 

Once the bath has come to stability the temperature reading in the setpoint 

and bath temperature positions should be the same. Very small adjustments to the fine 

control may be required to make the bath temperature and setpoint temperature agree. 

CAUTION: Inadvertent movement of the coarse or fine control dial, regardless of the 

position of the black setpoint button, will result In a change In the setpoint. This 

change will not be reflected on the digital display unless the setpoint button is depressed. 

IMPORTANT (A) All RTE-DD units are capable of accepting the MTP-5 and ETP-3 

Electronic Temperature Programmers or RS-1 Remote Sensor. Connection is made through 

the receptacle located on the rear of the control box. When the bath is used without 

a temperature programmer 
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accessory, the toggle switch next to the receptacle must be in the "OFF" position. 

(B) Never operate the refrigeration system when actual bath temperature is above 

+50*'C. Allow bath to cool down to +50''C before starting the compressor. 

2.6 HIGH TEMPERATURE/LOW LIQUID LEVEL SAFETY 

All Neslab bath models are equipped with a High Temperature/Low Liquid 

Safety. The safety can be adjusted across the entire range of the circulator. Its 

primary purpose is to protect the bath against excess fluid temperature. A single 

sensing probe is used to control both functions. By attaching the sensing probe to 

the heater, low liquid level will be detected when the exposed surface of the heater 

becomes hot and shuts off the bath. 

The High Temperature/Low Liquid Level Safety should be set according to 

the following procedure. Tum the adjustment dial fully clockwise and depress the 

Reset button. Start the bath and allow it to stabilize at the desired operating 

temperature. Tum the dial slowly counter clockwise until the bath shuts off. 

Note the position of the dial where the Reset button disengages and the bath stops. 

Tum the dial clockwise past the point where the bath stopped and depress the Reset 

button. (If the refrigeration system was on wait approximately 10 minutes before 

depressing the Reset button) . Tum the dial counter clockwise to a point just above 

where the bath originally stopped (approximately 3/5 of one whole division). 

If the High Temperature/Low Liquid Level Safety is activated, the problem 

must be corrected before the bath is restarted. 

2.7 INTERFACE OF RTE-DD WITH REMOTE SIGNAL INPUT 

Neslab's RTE-DD units are remote controllable through the accessory 

receptacle on the rear of the control box. An input signal into pins #1 and 07 

of a known voltage alters the sensor circuit so that controller adjusts to a false 

temperature change. A suitable male plug, part number 10076, is available from 

Neslab Instruments. 

An input signal of 0.00 rav DC corresponds to a setpoint of COO'C. An 

input signal of 10.00 mv corresponds to a setpoint of LOO'C. The polarity of the 

signal will determine whether the setpoint is negative or positive. 

Remote 
Signal 

+ 

Accessory 
Receptacle 

+ 

Remote 
Signal 

+ 

1 
Accessory 
Receptacle 

+ 

POSITIVE SETPOINT NEGATIVE SETPOINT 
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To begin operation of the system, connect the remote signal output to the accessory 

receptacle of the RTE-DD. The accessory toggle switch on the rear of the RTE-DD 

control box should be "ON" at this point. Tum the bath "ON" and adjust the remote 

signal to the voltage which corresponds to the desired setpoint. Allow the system 

to stabilize. The bath temperature will increase or decrease, depending on the 

polarity, l̂ C for every 10 mv supplied. 

PROGRAMMER SOCKET 

-(Low) 

OUTPUT 

INPUT 

10 mv/-C +(High) 

lOmv/'C 

+(Hlgh) 

DANGER! 

Pins 6, 8, 10 

contain line 

voltage 

CAUTION: A minimum of 50 ma must be available at the Input. The system catmot be 

driven outside of its normal operating range. 

2.8 RECORDER OUTPUT 

Using pins #1 and #9 of the accessory receptacle a lOrav/'C signal 

corresponding to the sensor temperature is available. (See figure lif3). 

SECTION III MAINTENANCE 

3.1 aEANING 

It is recotmnended that the unit be drained and cleaned periodically. 

Wash out with a mild soapy solution and dry with a soft clean cloth. DO NOT USE 

STEEL WOOL. Its abrasiveness will lead to rusting. 

A build up of dust or debris on the protective screen or heat exchange 

fins will interfere with the transfer of heat and prevent proper operation of the 

system. A periodic vacuuming of the front and rear panels will prevent a loss of 

cooling efficiency. 
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3.2 ALGAE 

For protection against algae and bacteria build up, an algicide called 

Chloramln-T is available from EM Sciences, 480 Democrat Road, Gibbstown, NJ 08027. 

Used at a rate of 0.2 - 0.3 grams/liter (1 gram/gallon) this algicide is compatible 

with Neslab Circulators. 

3.3 RUST 

Contrary to connnon belief, stainless steel will rust if not properly used 

and maintained. Any physical damage to stainless steel such as scratching or pitting 

can cause rusting. The stainless steel parts exposed to bath fluids should be 

thoroughly cleaned periodically. 

SECTION IV TROUBLE SHOOTING 

4.1 IF RTE-DD WILL NOT START 

(A) Check power source for correct voltage output. 

(B) RTE-DD units with 220/240 volt, 50 Hz electrical requirements, 

check line cord plug wiring. (See section 2.3) 

(C) Check the High Temperature/Low Liquid Level Safety located on the 

rear of the control box. (See section 2.6) 

4.2 LOSS OF COOLING CAPACITY (SEE SECTION 1.4 & 1.5 FOR RTE COOLING CAPACITY SPECIFICATIONS) 

A. To operate below 40''C the cooling switch must be in the - 40''C position. 

Be sure LED display is set for the desired low temperature when the 

setpoint/bath temperature button is depressed. 

B. If recirculating to an external system, do not overcome the cooling 

capacity of the RTE-DD. 

C. If the RTE-DD is shut off after the refrigeration compressor was 

operating wait ten minutes before restarting the unit. The refrigeration 

compressor will short cycle (clicking sound) if time is not allowed for 

equalization of refrigerant pressures. 

D. The RTE-DD need proper ventilation for heat removal. Keep the front 

and rear ventilation panels open and cleared of dust. If ventilation 

is poor, the refrigeration compressor will shut down because of heat 

build up. 



/" 

PAGE 11 

E. When operating below 8°C, a non freezing solution must be added to 

the bath fluid. A 50/50 solution of ethylene glycol and water is suit

able for the entire range of the RTE-DD units. 

Ice btiild up on the RTE-DD cooling coil will act as insulation and 

lower the cooling capacity of the unit. Raise the temperature of the 

bath to de-ice the cooling coil and Increase the concentration of 

non-freezing solution. 

F. When the circulating pump is not in use, plug the inlet connection on 

units equipped with the "Z" pun̂ ) to prevent aeration of the bath and 

lowering of the units cooling capacity. 

4.3 NO HEATING 

A. Check temperature setting to be sure that it is at your desired temperature. 

B. Cooling system must be off to reach teiq)eratures above 40°C. 

4.4 NO TEMPERATURE CONTROL 

A. Below 40*'C the cooling system must be on for proper tenqjerature control. 

B. Above 40**C the cooling system must be off for proper temperature control. 

C. When using the RTE-DD units, the accessory toggle switch (located on the 

rear of the control box) must be in the "OFF" position when accessories 

are not in use. 

4.5 NO EXTERNAL CIRCULATION 

A. Make certain adjustable flow control is open (tum counter clockwise). 

B. Check for plug in extemal systems line. 

C. Recirculation will cease when pump head is exceeded. Review pump 

specifications stated previously (Section 1.4). 

NOTE: If after following these trouble shooting steps, your imit fails to operate 

properly, contact our Instrument Service Department. When calling the Service Dept. 

please have the following information available: Part Nimiber and Serial Number of unit 

which can be found on the rear of the control box, voltage of the unit, and application. 
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Diode sensors •iSHt^S'^'^i^^^^^.'^ •'' 
Testing 

a B O q ! . DIODE TiST 

Turn unit orf, Dificorinect eensor 
from unit:. 5er fflfi::«r to D!OC?E 
TEST range, F*lu5 the rd^ probs 
int;o tiie voltVohm jack. Plu^ ttie 
Wack prob* into •Dine cornmor jack. 

Ccnrtect meter probes to ssreor 
fl@ 5hoivii. ThIe will forward'bias 
the e^io^. 6in l̂£-dio«4e seneore 
will read around O.&OO. Three-
«(tod« &er\6or6 will read around 
LSOO. This is the actual OC 
vohiaqe drop stoross t'flS diode. 

Warm the ier\6or with your hand. 
The redding should decrea&e, 
assuming tha t your body 
temperatuns is above ambient. I f 
you are a lawyer, you will need to 
find domoone else to do this. 

NESLAB Instruments Inc, 

(D 

Now just reverse the meter 
leads. Now ycu are reverse-
biasing the diode ar)si 
therefore current will not 
pass. 

The meter should display OL 
{a^sr^os^) or Some infinite 
reading, indicating ax\ open 
circuit. 

Post-lf Fax Note 

Connect tne red probe to the 
blue wire. Touch the black 
probe to the senior shell. 

The metar should again 
display Ol cr Infinite, 
indicating there ;s no path 
from ths sensor diode to t.i-e 
shell :tself. 
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RTD sensors 
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6S 
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Turn unit off, Disconnect STD. Set meter to 
Ohms rsiY\̂ e. Measure between either colored 
wire and either white wire. The display should 
indicate a resistance relative to the 
temperature of the KTD, See chart Warm 
sensor by hand and observe resistance 
increase. This proves the RTP is nsspondin^. 

(D 
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Now measure between the two aslored wires. 
Observe zero or almost zero ree'starce. T^is 
proves both colorai wires are intact, 

Now measure between the two white wi.nes. 
Observe zero or almost zero nesistance. 
Triis pi-Qves both white wines are impact. 

Finally test from any win? 
(we've already prover\ they 
are all ̂ ood) to the shell. 
The meter should display 
OL (overload) or some 
infinite reading, indicating 
an open circuit. 
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