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Abstract MAT-251 mass-spectrometer installed at Shizuoka University, donated by the
Thermo-Quest Co. Ltd., was renovated for precise carbon and oxygen isotopic measurement
of very small amount of carbon dioxide. We examined the fundamental properties of
mass-spectrometer, such as isotopic shift of reservoir CO; during capillary leak separation,
pressure effect on isotopic ratio and the correction of data with international standard ma-
terial. We obtained consistent results that match the precision and accuracy with that of
MAT-250 at the same laboratory. An online carbonate extraction apparatus was installed to
the Inlet system for carbonate minerals including dolomite, calcite and aragonite using oil
bath circulation heating system, which can attain temperatures up to 100°C. We describe the
operation manual for precise measurement of small amount of carbon dioxide, derived from
carbonate minerals reacted with conc. phosphoric acid and organic materials or graphite com-

busted in quartz tube.
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2 Schematic diagram showing the inlet system for MAT-251 at Shizuoka University. Encircled numbers indicate the pneu-

matic bellows valves. P; - Ps: Pirani gauge, TP: Turbo molecular pump. RP: Rotary pump. CRS: Carbonate reaction system.
Cracker: Extraction apparatus for sealed gas sample in a glass tube. T: - Ts: Liquid nitrogen traps of the inlet. T, : Horibe
trap to remove water vapor using n-pentane slush. WSTD: Working standard gas reservoir. MSTD: Machine standard gas

reservoir.
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Fig.5 Focusing procedure to obtain an optimal output of [ 45 ]
ion counter. In order to obtain an optimal output of [45],
focusing parameter [F1] is fixed at steps of 100 units and
F., ion extraction voltage [I] and the beam centering [B]
values are adjusted to obtain the maximum output of [45]
ion counter.

3 -
S 2t e §13C
g 1 @ 6000 o o o 06180
o 0t
o
|
©
2
S -8
O -4 r
e 0% 0 o6 o6 —o0 0
o T
6 .
1 0.1 0.01

Residual gas fraction

B6 MAT-251 Tffo /e RO h OBAT _FRALIRTEN A DR -
R DRIGARLL (%) DZEAL. HERIIEE K, B X, 3
KA ZDT ZEF NS 100mmHg, H AOFHEIZ20 1 0/ h
Thb.

Fig. 6 Variation in the carbon and oxygen isotopic composi-
tion during continuous flow of CO, from the sample gas res-
ervoir in terms of the residual gas fraction. Gas pressure
of the reservoir was retained at 100mmHg, during which the
gas flow rate was 20 x 0 / hour.
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Fig. 7 Pressure effect of carbon and oxygen isotopic ratio and
offset effect due to the pressure difference between stand-
ard (WSTD) and sample gases. Original pressure effect of
MAT-251 mass spectrometer was observed for oxygen
isotopes is shown as cross marks. After offset correction
of -3.2mV for mass number of 46, the pressure effect was
nullified, as indicated by the circles. The output of [44]
signal of the WSTD was 1.4 Volt.
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Fig. 8 Carbonate reaction system (CRS), which can maintain
constant oil bath temperatures up to 100°C.
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Fig. 9 The relationship between carbon and oxygen isotopic
values of carbon dioxide extracted from NBS-20 carbonate
when the trapping time at T; was 8 and 10 minutes. The
trapping time at T trap for the released CO. gas was fixed
at 5 minutes for all experiments.
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Cracker

WSTD

2 — 1) Carbonate ®#&

Start Up — Carbonate Sample Set - WSTD-In —
MSTD-Start - Measurement — MSTD-Final —
WSTD-Back — Close Down DJIEIZT 5. KOVEE
WZiEte & 2% “NEXT” 22V v 795, LLTFICEEIC
ForEivd COMMENT %71,

2—1—1) Start Up

WSTD, MSTD, CRS (RESHIGIEE) 1272k %
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3% FIAE.
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JeHit, 23, 63-70.
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2) Carbonate * Tube M:EiR

HEZITO T VofEfE (Tube b L <1 Carbonate)
% Sample Type #7752 L F = v 7 & Ad, NEXT
Vv, 358, THO XS 2E®EPEND.
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MSTD

1 |Start Up Preparation 2 | Date?

3 |Tcp Value=? 4 | VI=?

5 |Plot Tcp and VI 6 | Check Air Compressor, >3.75atm
7 | Rotary Pump on? 8 | Turbo Pump on?

9 |P1=? 10 | P2=?

11 | P3=? 12 | Plot P1,P2 and P3

13 | TP speed="? 14 | Open Valvel

15 | Open Valve4 16 | P2="?

17 | Open Valve2 18 | Wait Until P2 Minimum
19 | Close Valve2 20 | Close Valve4

21 | Open Valve3 22 | p2=?

23 | Open Valve2 24 | Wait Until P2 Minimum
25 | Close Valve2 26 | Close Valvel
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27 | Open Valvel0 28 |P1="? 11 | Open Valve4 12 | P2=?
29 | Open Valvel 30 | Wait Until P1 Minimum 13 | Wait 1 Minute 14 | P2=?
31 |P1=? 32 | Close Valvel 15 | Close Valvel 16 | Open Valveb
33 | Open Valve8 34 | P1=>? 17 | Wait 1 Minute 18 | Close Valveb
35 | Open Valvel 36 | Wait Until P1 Minimum 19 | Set Liquid N2 on T3 20 | After Next Step, Read P2max
37| P1=? 38 | Open Valve2 21 | Open Valveb 22 | P2max="?
39 | Open Valve4 40 | P2=? 23 | Wait 3 Minutes 24 | P2=?
41 | End of Start Up 25 | Close Valved 26 | Open Valvel
27 | Open Valve2 28 | Wait Until P2 Minimum

2 — 1 — 2) Carbonate Sample Set 29 | P2=? 30 | Close Valve5

HIE %47 9 REEHERE 2 CRS ORtEHR L& —ITHRAR 31 | Close Valve2 32 [ Close Valvel
oty kL, CRS #8579 5 FIE. 33 |Hg Up To N2 Bottom |34 |Hg Up
1 |Set Carbonate Sample 2 | Open the window of CRS and Set Sample 35 | Mass Computer on 36 | Printer on
3 | Close Valvel0 4 |Close Valve2 37 | Open Valve7 38 | P1=?
5 |Close Valve8 6 |Close Valvel 39 | If P1>200 evacuate CRS manually | 40 | Open Valvel
7 |Open Valve7 8 |P1=? 41 | Wait Until P1 Minimum |42 |P1="?
9 |Close Valve7 10 | Open Valvel 43 | Close Valve7 44 | Close Valvel
11 | Close Valvel 12 | Open Valve7 45 | OB temperature="? 46 | Thimble down
13 [P1=? 14 | Close Valve7 47 | Set Pentane Trap on T4 |48 | T4=?1If TAL>-120, Cool Pentane Trap
15 | Open Valvel 16 | Close Valvel 49 | Measurement 50 | Hg Down
17 | Open Valve? 18 | Be careful with TP at next step 51 | Open valve4 52 | Open Valvel
19 | Open Valvel 20 |P1=2(4LE<L5IL) 53 | Open Valve2 54 | Wait Until P2 Minimum
21 | Close Valve7 22 | Open Valve8 55 | P2=? 56 | Close Valve2
23 | Open Valve2 24 |End of Carb Sample Set 57 | Wait 1 Minute 58 | P2=?

59 | Close Valved 60 | End Of MSTD-Start

2—1-3) WSTD-In
WTSD ZAEHEN 2 D T AIDITEAT % 120 DFIE.

2 —1—15) Measurement

1 |Start WSTD-In 2 | OB level? PRERHTREL & IR ) VRO SUS THAE L e bR FTE D
3 |OBon 4 |Tcp Valve=? k- R ZTV, MEZIT O FIE. 2k, WRICHIEL
5 |Close Valved 6 |Close Valve2 1T 9 REBHE R L IR Y VRO SOGFIEZ & T,
7 |Close Valve 10 if it open |8 |Close Valve8 1 | Start Carbonate Measurement | 2 | OB Temperature=?
9 | Close Valvel 10 | P2="? 3 |P3= 4 | Open Valve8
11 | Wait 1 Minute 12 | P2=? 5 |P3=? 6 |Close Valvel
13 | Close Valve3 14 | Open Valvell 7 | T4=?1f TAL>-120, Cool Pentane Trap |8 | Set Liquid N2 on T2
15 | P2="? 16 | Wait 1 Minute 9 | After Next Step, Read P3max | 10 | Open Valve7
17 | Close Valvell 18 | Set Liquid N2 on T1 11 | P3max=? 12 | Wait Until P3 Minimum
19 | Open Valve3 20 | Wait 5 Minute 13 | P3=? 14 | Wait 5 Minutes
21 | Wait until P2 Minimum |22 | P2=" 15 | P3=? 16 | T4=?If T4L>-120, Cool Pentane Trap
23 | Close Valve3 24 |Hg Up to the RED mark 17 | Close Valve7 18 | T2+
25 | T1 off 26 |Hg WSTD R=? L=? 19 | Open Valvel 20 | Wait Until P3 Minimum
27 | Tep=? 28 | Open Valvel 21 | P3=? 22 | Close Valve8
29 | Open Valve2 30 | Wait Until P2 Minimum 23 | Close Valvel 24 | P2="?
31 | P2=? 32 | Close Valve2 25 | Open Valved 26 | P2=?
33 | Close Valvel 34 |End Of WSTD-In 27 | Open Valvel 28 | Open Valve2
29 | P2=? 30 | Close Valve2
2 —1—4) MSTD-Start 31| Close Valvel 32| Open Valve?

MSTD Z#EH 2 DB ZAEHITEAT D b DFIH. 33 | Open Valvel 34 | Set Liquid N2 on T3
BABBEEZITO. B, TOFEOBEF T, KICHIE 35 | Open Valve9 36 | After Next Step, Read P2max
AT O IRIBHRR B Y VO RGFIREZ & e, 37| T2 off 38 | P2 max=?

1 |MSTD-Start 2 |P2=? 39 | T4=?If T4L>-120, Cool Pentane Trap |40 | P2="?

3 |Open Valved 4 |P2=? 41 | Wait 10 Minutes 42 | P2=?

5 | Open Valvel 6 |Open Valve2 43 | T4=> 44 | Close Valve9

7 | Wait Until P2 Minimum |8 |P2=? 45 | Close Valved 46 |Hg Up To N2 Bottom
9 |Close Valveb 10 | Close Valve2 47 | P1=? 48 | Close Valve7
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49 | Open Valve8 50 | OB temperature=>? 33 | Open Valve2 34 | Mass Computer Off
51 | Next Thimble Drop Into Reaction Vessel | 52 | Hg Up 35 | Tep=? 36 | OB Off
53 | Measurement 54 | Hg Down 37 | End Of WSTD-Back 38
55 | Close Valve8 56 | Open Valve4
57 | Open Valve2 58 | P2=? 2—1—238) Close Down
59 | Close Valved 60 | Close Valve2 FTRTONANVT 2T 572 DFIH.
61 | End Of Measurement 1 |Start Close Down 2 | Tcp Value=?
3 | VI=? 4 | Check Air Compressor, >3.75atm

2—1-—6) MSTD-Final 5 |P1=? 6 |P2=?

FTART ORI ORE T, MSTD Zalkt v 2D 7 |p3=2 8 |Close Valved
T AIEDIEA LHRIE T S FIH. 9 |Close Valve3 10 | Close Valve2
1 |Start MSTD-Final Preparation |2 |P2=? 11 | Close Valvel0, if it open |12 | Close Valve8
3 | Open Valveb 4 |P2=? 13 [ Close Valvel 14 | Turbo Pump off
5 | Open Valve2 6 | Wait Until P2 Minimum 15 | Wait Until TP<750Hz 16 | Rotary Pump off
7 |P2=? 8 | Close Valveb 17 | Computer off 18 | End of Close Down
9 |Close Valve2 10 | Open Valved
11 |p2=? 12 | Wait 1 Minute 2 — 2) Tube OHEH
13 | P2=? 14 | Close Valvel HME 6mmD A T A F 2—TICE AL Te bR SE ORIE
15 | Open Valve6 16 | Wait 1 Minute FlE, Start Up — WSTD-In — MSTD-Start — Meas-
17 | Close Valve6 18 | Set Liquid N2 on T3 urement—MSTD-Final > WSTD-Back—Close Down
19 | Open Valved 20 | After Next Step, Read P2max DNEIZAT S .
21 | Open Valveb 22 | P2max="
23 | Wait 3 Minute 24 | P2=> 2—2-—1 Start Up
25 | Close Valve4 26 | Open Valvel 2—1—-1&¢ML
27 | Open Valve2 28 | Wait Until P2 Minimum
29 | P2=? 30 | Close Valve5 2—2-—2) WSTD — In
31 | Close Valve2 32 | Close Valvel WTSD ZAEHEH 2D H AJEDICE AT B e dDOFE.
33 | Hg Up To N2 Bottom 34 |Hg Up Fiz, ZOBE Cracker IZWRIGAIEZIT O HADAST-F 2—
35 | Measurement 36 | Hg Down T%% v hL, Cracker 2LV 7O EEZLEIZT 5,
37 | Open Valve4 38 | Open Valvel 1 |Start WSTD-In 2 |Tcp Valve="?
39 | Open Valve2 40 | Wait Until P2 Minimum 3 | Close Valved 4 | Close Valve2
41 |pP2=? 42 | Close Valved 5 | Close Valvel( 6 |Close Valve8
43 | Close Valve2 44 | Close Valvel 7 | Close Valvel 8 |P2=?
45 | End Of MSTD-Final 9 | Wait 1 Minute 10 | P2=?

11 | Close Valve3 12 | Open Valvell

2—1—17 WSTD-Back 13| p2=? 14 | Wait 1 Minute

WSTD # WSTD @Y #—,3— (Ts) ZRTIZHDF 15 | Close Valvell 16 | Set Liquid N2 on T1
JIEL. 17 | Open Valve3 18 | Wait 5 Minutes
1 |Start WSTD-Back 2 |pP2=? 19 | Wait until P2 Minimum |20 | P2=?
3 |Close Valvel, if it open |4 |Set a little Liquid N2 on T1 21 | Close Valve3 22 | Wait 1 Minute
5 |Hg Down 6 |Set Liquid N2 on T5 23 |Hg Up to the RED mark |24 | T1 off
7 |P2=? 8 |Open Valvell 25 | Hg WSTD R=? L=> 26 | Tcp="?
9 |Open Valve3 10 | Wait Until P2 Minimum 27 | Open Valvel 28 | Open Valve2
11 |P2="? 12 | T4 Off 29 | Wait Until P2 Minimum |30 | P2=?
13 | P3max="? 14 | Wait 10 Minutes 31 | Close Valve2 32 | Close Valvel
15 | P2=? 16 | Close Valvell 33 | Set Tube 34 | Open Valvel(
17 | 'T5 Off 18 | Wait 2 Minutes 35 | P1=? 36 | Close ValvelO
19 | P2=? 20 | Open Valvel 37 | Open Valvel 38 | Close Valvel
21 | Open Valve2 22 | Wait Until P2 Minimum 39 | Open ValvelO 40 | P1=?
23 | P2=? 24 | Open Valve4 41 | Close Valvel0 42 | Open Valvel
25 | Close Valve2 26 | Open Valve8 43 | Close Valvel 44 | Open Valvel0O
27 | Wait Until P3 Minimum |28 | P3=? 45 | P1=? 46 | Close Valvel(
29 | Open Valvel0O 30 | Wait Until P1 Minimum 47 | Open Valvel 48 | Close Valvel
31 |P1=? 32 | Close Valvel0 49 | Open Valvel0 50 | Be careful with TP at next step
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51 | Open Valvel 52 | Wait until P1 Minimum 29 | Open Valve2 30 | P2=?

53 |P1="? 54 | Close Valvel0 31 | Close Valve2 32 | Close Valvel

55 | Close Valvel 56 | End Of WSTD-In 33 | Set Liquid N2 on T3 34 | Open Valve9

35 | After Next Step, Read P2max | 36 | T2 off

2 —2—3) MSTD-Start 37 | P2 max=? 38 | p2=?
MSTD %z 4 2 D H ZAIEDITEAT S 2D DFE. 39 | Wait 10 Minutes 40 | Tube Set

BABRAEZTTS. 41 | Open Valvel0 42 |P1=?

1 | MSTD-Start 2 | P2=? 43 | Close Valvel0 44 | Open Valvel

3 |Open Valveb 4 | Wait 1 Minute 45 | Close Valvel 46 | Open ValvelO

5 |P2=? 6 |Open Valvel 47 | P1=? 48 | Close Valvel0

7 |Open Valve2 8 | Wait Until P2 Minimum 49 | Open Valvel 50 | Close Valvel

9 |Pp2=? 10 | Close Valveb 51 | Open ValvelO 52 | P1=?

11 | Close Valve2 12 | Open Valve4 53 | Close ValvelO 54 | Open Valvel

13 | P2="? 14 | Wait 1 Minute 55 | Close Valvel 56 | Open ValvelO

15 |P2="? 16 | Close Valvel 57 | Be careful at next step 58 | Open Valvel

17 | Open Valveb 18 | Wait 1 Minute 59 | P2=? 60 | T4=?If T4L>-120, Cool Pentane Trap

19 | Close Valve6 20 | Set Liquid N2 on T3 61 | Close Valve9 62 | Close Valved

21 | After Next Step, Read P2max | 22 | Open Valveb 63 | Hg Up To N2 Bottom 64 | Hg Up

23 |P2Zmax=? 24 | Wait 3 Minutes 65 | Measurement 66 | P1=?

25 | pP2=? 26 | Close Valved 67 | Close Valvel0 68 | Hg Down

27 | Wait 1 Minute 28 | P2=? 69 | Open Valved 70 | Open Valve2

29 | Open Valvel 30 | Open Valve2 71 | P2=? 72 | Close Valved

31 | Wait Until P2 Minimum |32 |P2=? 73 | Close Valve2 74 | End Of Measurement

33 | Close Valveb 34 | Close Valve2

35 | Close Valvel 36 | Hg Up To N2 Bottom 2 — 2 —5) MSTD-Final

37 |Hg Up 38 | Mass Computer on 2—1—-6&FL

39 | Printer on 40 | Set Pentane trap on T4

41 | T4=21If TL>-10, Cool Pentane Trap | 42 | Measurement 2 —2—6) WSTD-Back

43 | Hg Down 44 | Open valved 2—1—-7%&FL

45 | Open Valve2 46 | Open Valvel

47 | Wait Until P2 Minimum |48 | P2=? 2 —=2—17) Close Down

49 | Close Valve2 50 | Wait 1 Minute 2—1-8LRL

51 |pP2=? 52 | Close Valved

End Of MSTD-Start

3) UVEER#Y =217 JL (Acid Exchange)
IREBIEFOGEERE P DR Y Uk % A3+ % 720 D FE.

2 — 2 — 4) Measurement 1 |Start Acid Exchange 2 | Vacuum Receptacle of acid by MAT250
F a—T P L 72 ZRBLIRFE DB - MR 21T o 3 |Replace Reaction Vessel |4 |OB on

Tedhl, WEZITOFIE. 2B, WIHEEZITIHAD 5 | OB off 6 | Close Valved

AoTlcF 2—7% Cracker It > b L, Cracker 753 7 | Close Valve3 8 |Close Valvel0

NTWOR & H2ZEICT 5 FIEZ & T, 9 | Close Valve2 10 | Close Valve8

1 |Start tube Measurement |2 |Open Valve8 11 | Close Valvel 12 | Open Valve7

3 |P3=? 4 | Close Valve8 13 | P1=? 14 | Close Valve7

5 | Close Valvel 6 |Set Liquid N2 on T2 15 | Open Valvel 16 | Close Valvel

7 | T4=21f TAL>-120, Cool Pentane Trap | 8 | Crack Tube 17 | Open Valve7 18 | P1="?

9 |Open Valve8 10 | After Next Step, Read P3max 19 | Close Valve7 20 | Open Valvel

11 | Open Valvel0 12 | P3max=" 21 | Close Valvel 22 | Open Valve7

13 | Wait Until P3 Minimum |14 |P3=? 23 | Be careful at next step 24 | Open Valvel

15 | Wait 10 Minutes 16 | P3=? 25 | P1=? 26 | Close Valve7

17 | T4=?1f T4L>-120, Cool Pentane Trap | 18 | Close ValvelO 27 | Open Valve8 28 | Open Valve2

19 | T2+ 20 | Open Valvel 29 | Open ValvelO 30 | Open Valved

21 | Wait Until P3 Minimum |22 | P3=? 31 | Open Valve3 32 | End of Acid Exchange

23 | Close Valve8 24 | Close Valvel

25 | P2=? 26 | Open Valve4 4) ¥ =a7ILFK5l

27 | P2=> 28 | Open Valvel U bo X9z, PCEME EICIIEEANEZTRL 72 COM-
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MENT 23Fraid, BUFIicZ2D COMMENT & %I
1T o1EE Dt EERZR”T. COMMENT (2717 7y

T FHHHED

MEE 225> TW5, £72, “Wait Until P2 Minimum”
DS DVEZEIT N T/ — MITERAT .

COMMENT

FBRITAT 9 1R

After Next Step, Read P2max

WOVESE L FIRFICP2OF KL 27 H / — MICREAT 5.

Be careful with TP at next step

WOIEETH —RGF R 7 OREEREICE LR RN DEET S,

Check Air Compressor, >3.75atm

7 aryT Ly —OENR3T5atm L W B\ L 2R S,

Close Valvel

SV T1EPAD 5. XKIBIR

Crack Tube YU TNDASTT T A EEED,
Date? Hft% /— MZREATS.
Hg Up K% LI & EDKEAEDZE Z2100mmHg D% | %25 1

Hg Up To N2 Bottom

T4 A= Ty TOIERE TKRRE EITD. 2B

Hg Up to the RED mark

KR 2T E T LT 5. 2B M

Hg WSTD R=? L=>

AHB = RO T ZD DKFREDE S & i, AX A — T ADENEZHET .

If P1>200 evacuate CRS manually

P1/3200mbar & ¥ @\ 72 51XCRSH &~ = = TVEMETHEZEIC T 5., %32 R

Mass Computer on (off)

BREaofistoarva—2 0EEREZAND (H]5).

Measurement

=

WEZITS.

Next Thimble Drop Into Reaction Vessel

F U TND A TR A ) VRS YR & T

OB level?

A NRZADIETE D S R 5.

OB on (off)

FANNADAA v FZAND HD).

OB temperature=?

FANNZADREE /) — MCFRATD.

Open Valvel

VT BT D . 1B R

Open the window of CRS and Set Sample

CRSOZEZRIT, T vikry 35,

Plot P1, P2 and P3

P1,P2,P3nfE% /57127 uy b3 5.

Plot Tcp and VI

TeptVIDEE 777127 vy h45.

Printer on TV U —DBEREAND.
P1="? P1OfE% / — NZFEAT 5.
p2=? P20z / — MZFRAT 5.
pP3=? P3Dfii% 7 — MZFRRAT 5.

Replace Reaction Vessel

BOSHE 2 EHE AR & T BT T 5.

Rotary Pump on? (off)

v—2 ) =R T 2iE T2 E)5).

Set a little Liquid N2 on T1

Tl EFR 2D L AND.

Set Liquid N2 on T1

TUCRIEZEF 2 AND.

Set Pentane Trap on T4

R NTy TET4CE Y 5.

Set Tube P TINDASTe T T A E Yy N5,

Tecp Value=? TepDfi%z /) — MZEAT 5.

Thimble down P TNDAS TR E Y VRS TYE & T

TP speed=? 2 —RT R T OREREMI00HZz TH 5 2 & 2l 5.
Turbo Pump on? (off) 2 —ROT R T EEETS WD),

T1 off T1DOWREHRZI Y H7.

T2+ T2ITREHRZ 2T

T4=? If T4L>-120, Cool Pentane Trap

TADWREE / — MZFHAT D, —120E XV &< e o TV D BERIKER THEIT 5.

Vacuum Receptacle of acid by MAT250

RIS ) V2 ANLD.

VI=?

VIDfEz /) — MZiRRAT 5.

Wait Until P2 Minimum

P23 /MBI 72 % & TR,

Wait Until TP <750Hz

B — KRR v T ORERFTS0HZ A 1 72 5 E TR,

Wait 1 minute

15345

¥ 1. NI OREBOFIE

COMMENT ##fiz “Open Valve 17 = “Close Valve 2.
17 78 L FRRBHTE S, “execute” 27V v 45, 1

D L \NVT ORMMTOND.

2, HABHHOKED FFEHOTFIE

1. FEEERLKOSVTRZEIT .

“Hg Control” ® “WSTD” & L <% “SAMPLE”
DELLED (ETEhEERZWS) 2T 5.

3. “up/down” 27V v 4T5ZLTKIEOERLL
SHETHEOELLPEEIRT D, KEEZ EH IV
e, “up /down” DOFEIC “up”, FTHESELWELS
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“down” LFEREND. “up/down” 7V v ITD
EKEBDO LR, THEAYIVEZH I LIATES,

4. EMEZEREEATHEE (b L <IXFET 2 REH)
% “cSec Hg Control” OREOZEMICATITH. AJIL
Te8E X 1/ 100 BREREZE R EA (b L <VEBE)
5.

5. “cSec Hg Control” #7YV v 74 5.

Bz, A& & — IO HZBDDOKEZE 1 HEIE
MR EBEAL ERSEREWESITRD L 951275,
1. EMEZEKONVT 2T 5.
2. “Hg Control” ® “WSTD” %3&ER§ 5.

3. “up/down” 227 U v 7L “up” RIS,
4. “cSec Hg Control” OREDZERIZ 100 & AS1T 5.
5. “cSec Hg Control” #27V v 7453,

725 Close down O T HRITITEREZER DSV T 13
W5, AT TEHEITTNT/ — MIFHATD.

%3, v == 7 VEBREDOTIE

<= a7 VEE LT 9 354 Manual Operation O ®
Valve Number OO ZEMICEFA L 7o WSV 7&K 5 % A
HIL, BT 284 “Open” BH 244 “Close” 27V v
735,





