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^6M#^T^'$fL^oi5^C(D2K rz):#±^%zk^€>#

i% y h .<y ^ - r%2 g o i Amo, 2. 1

mK, ##g#A:^m5. 2. 3#K^To

Tl
SENSING
p&l

T2
SENSING 
PROBE 
t=

Tl
SENSOR

OSCILLATOR
28MHz

T2
SENSOR 

OSCILLATOR
JLSM1U.

REFERENCE
OSCILLATOR
(PC or 32f: 28MHz

GATING
CIRCUITS

or

z

MODE

Tl T2 Tl
T2

T2

+ or - 
INDICATOR

MIXER

or REFxlO

DIVIDERS
GATE

CONTROL

RESOLUTION

0.013.001 0.0003

—DIGITAL 
OUTPUT

6-DIGIT
COUNTER

.DIGITAL
OUTPUT

5. 2. 1 7'o

a^5.2.3^ k .-ixy h . rfmggt

mu o]-#-c&

^ -f 7<0!#8m#2 5 O'OO % 

(DT^g

##K#f &

% o

muaj : - 8 0—+ 250 C (3 /ctt-112 —+482°F)

# o.oooi c

iff # : 0 100 3CTr± 0. 02 Vkl t

-4 0-+230C'C±0.15 C&.k

iH m $
y' o /fWH 2oocK^i''C±o.nc±^it{$

fflMS<O±0.05%( 0VX&IELX )
7> aE m

E : ±0.0001 C±1 * ^ y h

U ! -b’p K'J 7 K13 0 0 ?$X± 0.01 C

o#fkK#L, 0.001 c^fkf %
E 7F l 6 ffr, x ex * ,u ( ic t tz $* °F ) •
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5 - 3

(D^I# Z [X^#(2#fr L7t=^I^T4t%#ME

tj. 60

2 H:^A%r&A LT^f^ $ #^, # 3 LTW 6##^: ^"C6 6o

7^360##^^ bmTE±<Emmo#%(2#

m-gfL^o ^

EA#OEA7'c 7T^f ^j>ID:EA#OEA 

(z.l^ C T#gfkT &###<& EE^ 60

S: fL C O(tEE t) A# @ # (Buildup Curve ) , EE tfl^lT ffi i§§! (Drawdown 

Curve ) , S t. /&$ES; (Flash Point) , j)iiE EE ;tl O S ^ TbI (PJJ aE (Pressure 

History ) , EE tJ M 8 ffi S (Fall-off Curve) ^ <E ^ 6 Tt: #) H WJ aE "£ fl, Sira

##8##%<Er:%ijm3fL&o ^gi#-##-##0#

%##% 'gfL-rw&o-e, ^

W6%02:, 4»##15&0&&:%#E;W(::oWT##L7t=0

(D Fx#m%jgEmu^g#

a LT##—## < em^fL-C^ 60 H, —AG

#T6/ * - * 60 &O f 4

!), ^#g#7c^m5.3.i#(i^T#(%, ^mKusTFimzi),

fu ^.s

60

^5.3.1^ KusterttEtJ#

# m 0. 2 {g
# 1 / 2 0 0 0
WJSi 0—56, 0—15!
y dr - b 2x5 (inch)
B# St 2 - 3 6 0 (B#%8)
§e # 1 2. 7 («*)

X# 186x3.2 (cm)
# m 6.8 (Kg)
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(2)
#zk-##,z:#%o##,

^ <!: (::##<!:% 6/c

5^o & LT, - x^mw&y

* = x& r -r^ u-cmw^fL-c

W6o fiJ^LT^n -X^^W 6x^ 7 -%, (y 7

y ^ - y -) €>^#^#76^# 5. 3. 2 #(%^To

% 5. 3. 2 f?| Sc h 1 umberger |t / 7 / / — #■ —
0 —2 g /af/cm

0. 0 2 g /af/cm 
11 n

1 5' x 1 4,

2 0 C , 5 K*/i : ±0.0 3 5
8 0 1C , 3 0 0 Kg/af : ± 0. 0 6 5
1 2 0 € , 6 0 0 Kg/af : ± 0.0 9 5

(3)

#&, ag-gfL-cw^o ^o

z)m@E^(2!tfiJ^<kT6a: 6*7MimL-CW&o
0-12,000 ps i, gimo.o 1 ps i,

2 0 Ps i 60(2, c o. o 1 P s i

Wo 3?t=, ^0^^0#fL7t:A4izk^#jKgt0#^2:|Wt#, 2yo
-k y f- -#mw-C#BEt - ro##(D^ j) m L#### A-fEEl;#' 1

^ o ^ T & 6 O

##.#(2 a: O y yo%F*9EE;%#t %r#^T 6 7t=%)
-e^6^-kxy-@ 6X:d6, < of# 1^41/ ^-wo-e

4-#oem^mm<b^^6o

3 X#

(g/af/cm)

-63



5.4 ^ T ^

5. 4. 1 V ^ -r A

#-$<^10:#*##, mm#

(D^/ a - -f ^(DA-Cm#&0#m-e& j9,

L-cw < &

5.4.2

(D #;%#m,

CXh - ^ ^ ^ ^ (h, #{bzk#o%##%^fr^ ^ & ^#s#3E85-f & 6^L c ^ -e

mfkzkm^A#:(2#e-Tr^jp, #

%), mm#%m#(z%@T&#^#&&o

^ &#m^(D^J^#5. 4. 1 EI(-^To

msgmrnt, CM) cv) s#(y#6T&m%y

-y CB) ^(D#J^^^6fL-C^6o

CM)

J# Ay - y 0_LgGz)^ %, W ^)o
^#%m<D#^y-y^7xy CL)z)^<D^^M#L, ^o^t^^yb-k

^ CL 1 ) ^ CL 2 ) z^U-TW 60

y b ^ ^ CL 2 ) -e#7t:# ^JL## C V) (D 7 y b -k ^ CL1) 

0#<h0#^#W^#t CE) (%T#^fL6o
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13

W Sample G
Z T M

13 : Instrument
L :Lamp
LI,L2 :Photoelectic-Cell
M :Measuring Chamber 
V :Reference Chamber 
W :Window

# 5. 4. 1 d

—^-rn, & o^^n^:mi%(2T ^(z—^

ofmmA % ^ 6o

.bo

#%A(b LT, JigS^W# (2%

%T6, (D%A"C*,&o

m^T6#@(bLyn,

###%"<: 1 &#'&<& ##-k 4. 2 |g|(2, f" V 7"^/(D

Flow Schematic ^#5. 4. 3 |g](2, i /:a: 0^^(2Z !)#^fL6#S##j4r#5. 

4. 4 [g] (2^ To
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Sample Gas 
OUT —— z—

I Control
Circuit

E1E2

] Q

E3

SampleGas
i_IN t

E4

5. 4. 2 -fc VI/ -

El
E2
E3
E4 External Filter -#-U— Titrator

Solenoid Valve(s) 
2 way or 3 way l Pressure Gauge

Sample in 
12 PSIG v

Orifice A 
Holder

Normally 
Open

Check 
>Valve 

1ii.vC~xD.MX
Normally 
Closed j

'Liquid Chemical Filterj

5.4.3 0 Flow Schematic

Total"

5. 4. 4 Typical Chart Records
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o 9 ^ ^ — (CcWT , ###

L-cmALt#

o % (D h|%#(D % o-e& 60 

0 mzkc'yn/^.Jtm,

# A ^ y h ^ ^ 3^ |9

<b

(2Zj9, A%, B±#^#^T6%(D

#@T,

#T@C j9^T^o

%##<D#AT % B 6^*1 R#T^ 

6^)s

Coulometry
Method

3E
AutomaticRange
Selectorz
Recorder

Stroke
(Counter

Galvanic 
Cell
M^JJbuod

Alarm
Device

^fl)epth

1{Meter |
/i rpmn]T--------

5. 4. 5 El ###(%&»#& #<kzk# 

% 6

1:^ 5

% a##0#^^ — gBO g^^RC-C& 6^,

^ o ^ h ^ 7 7 ^ -g)#A^

7 ^ A 61^1# (2,
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- 99

i'S'9

%g%v\c;%)_ ^ 4- 4=##o4g##^gEfi#%%4%W:0 3

1^ T 9#% f - ^%3m%l ^ /C ^^^#^[#^^^#^.[#4#^#% '12#% 

v\4%)T%^4a###%3#%m#0 C?^X>-4.^/:/3-^ ##1

^j? w#%^ ^ ^ T

(mmm

°9

—%)<%:%

(^4a##) - ^ - xi.z: a ^=%m s -s

07^kT/<^^-



OTC# ft*##

Iliik ^ ^ V 7" 1/ — ^ — ©5. 5. 1

##-$ 1/ X f- - LT*^#: (1%##^-$^ 60

##T6#*an/y?-& (HAiZ=Hg9A-k=F)

"<60

5.5.2

(1)

#^(-#AT6 7t=36© V ^ ^ V ^ f %## &,&## & 60

(2) m*###@

5V^5 7 X #Si"S fi hifi, t. ©?1 ^ V 7' U - # — t it ^ijjy ~f &
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(3) y T —

%(Dzk#^r^#T & Tt: 36 (%##%##-T ^ = y 60

(4)

6 I $ (2@B.g L, #iE#e<D#@H%#FS(Df - X^^g-g ( tf y h#

(2 1 6" ## C^Wz)^^-C

6 o

WffLdLT 0. 5 m/sec~2. Om/sec

?#'g^L6(DT , ^i#(-##^^36 ^ ^L

/& $ % $> %> o

^ ^ % o AT fL (^, # j) &fL 6 <&:#% 3 fL &o

itMi& 1 o m its W Tr $> b t i§. t> fl Z> O

6 B 1 DK7 7y^,
& — 7*ns *7 A ^ ~f

N"^ x A x ^ ^ y
6 B1 0K7 7X>

6 B 8 T - P - G

(2^x4/"oox

$ s. s. 2 ig
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(5)

%^3:Wo ^<D#zkm^T"<T<Dg#(2}5:6%<D^^6^6,

0 #J % L U" fLff# 6

#JE&#Z y ^&cZ

# 1/^^,#:^#^^%#^ fL &o

^ ^ % v^o

Kg/af 1 5 *@%<D#(##<bj!,#^'t Z 9 T6 6o

(6) -t (D #

. #7k-e&fL, mm

#@%^-e#6)fL6^E#zk - mm-C^)fLEl!#:##^ L"C(D%#W^ 9

cs. T. p. G)

1 ?t:a:(D##4r T V 7'i/ - y -T-^U^ L,7t:#zk^fl

#7C L%V^ & «h z)^# % Mi LV^^a: \ 6o

5. 6

5. 6. 1 ###

o

- ^ - r <y - yA/^#wTwc#@^(%

9 lx it "5 tl ~€ 1a £> o
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d^ /

5. 6. 1|g|

#lfgGH^x^x, hxx^^y^ax, 7 - x" ^

O#!#, $ o 5. 6. 2

mo I $ (2 3 x 7lx yf 6 — 7 Kg/af 0^7 -T@#g%(2

^x^x^xy

f-J:-X&#-C, !>^X^K7A^[ni^T6o^#^Ati 

5 Om/H%)^ 20 0 0m/H,##^* 5000m/H###3

fL ^o
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fin
*
I
n

X
n
l
h
H

-K4

CN

nd
LO
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f i 7 - 7'A/^f 7 y y ^ ^ ^(D##^#< Tt&b, K7 ^ &

z cx r 7 - A ^ y o 7 x #(%izy - y^o @##%

l?m ^ LT V u - y^r K 7 ^ 6 % ^ & o #m#*zi#
% Ip y -y^<D#^^#gLT ###<D 4 0 0 — 5 0 0 660

i Tt: !> -f y y(%^^ 1; ^ y v >-y^#AT^ym±#e6y - y^&i@c-c^i%

aifL^zy ^ xy r 7 A (b|wi#[g^Ly w&y 

- W^^z *)o##^ - r#%8#as#3fLt

fw%«mi#(2#'&T6%B %T&o

- df ;/#%):##3 fL 60

6^-^-^Z0:^X'y7^y->;#^#A-C^T#@O##, ?y

A/(cgp^^ML-e#3Z $##t'gfLTW6o ^7t=$#0#A(-IZ###m#mo#fp

is s< -^'HX.'CV^^)^ O i <t> i) o

i/^A- 7 ^ 7 y -^zy - y^o#^ij#% ip $ 7t=36o % o-r r 7 ^oE,5(% 

3#i) ^y-#^^#x_, K 7 A r(] Z #;t^<

60 ##%%(%izy -yA/o^^f ro - 7 -^#A60

5.6.2 ^ ib m y ~ y

#M##^y-y^^, .%o#o###y -y^^^4ryyy ^ y y - y 

#m3fL-cw6## (T-?-r) y-y^(%#^LT#7t:o 

y - y/WZ#J^#@&%#F*S(::B$T'T& <k A(z#@

'T6%0'T&6o y-y^}Z^&#"f^O%#l^^#l^f6(DT#:I^TO##, #K 

tZ%@#]##(D##[(::Z &m^3K (%#A h (:

-e^) 6<b ^ % (2, %mBE^^Z

& #^ (-IZ #(%##&%& #s|n)# h ^ 60

%r 2 5 0 C , 500 ^lEE ^TfLCf, ####(% }Z 4 #<b^ f-i/7 (7-707) , #

y 7 7 7' O ^"7 i 7t:irOi%##

# (7-^) (2^Z, %5r#±!, #T^*V#^#^.^-T77^#|#<Z)2#y-

'*’ — %> o
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y 0.0126
## 24/0.0 3$/^

-7- y a y

7 J 4 6 S F
(U8. STEEL#)

x 1% 22/0.7
7/0.203#*

#^T-7°
4,5 -%#)

#5.6.5g] T--7-K^-7'^(D#^CflJ)

5. 6. 3 g|(D Z $ (%## (####) ^%-7oy,

L^<D±(2## 2 L;t & o-?-%-<&##(::

it W\©#D ^ % <D % '& ~bo
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Wr 5. 6. 1 ^ T -7 — K > 7 — 77v ft ^ ^!J
(US- STEEL#)

1 ,5 3 ,5 7 ,5

# #
# m

#/ y =rgK#9'
0.5 1 rrm X?^

ms y 
0.2 5mm X 7^ 0.3 2mm X 7$

# ^ ^ ^ A
1.2 1 mm

# y — y
0.6 3 mm

^ T — 7

$^piy y y .y c t° y y
0.3 8 mm 
^PP7 I/'/ n A

U- 18$
18$

18$
18$

( 1.2 4 ) 2 4$ 
( 1.0 ) 2 4$

# ± 9 4 @
£ m kg XI km
# $ & m:
# m # #

X

4.6 mm
255
1 2.7 OX 1km
4,2 0 0 kg 

4 3 cm

9. 5 mm
326
5 0.5 Q/ lkm 
5,0 0 0kg 

5 0.8 cm

1 1.7 mm
490
3 7.7 Q/km
8,5 0 0 kg
5 0.8 cm

# 5. 6. 2 # !=§###y - y as® f\\

$$ '5 # '5 5 4

#

$

# m 7y y y7 - ? y /L####

# 5% $X mm 7X0.2 6, 12X0.2 6 7X0.203

ft a mm 1.3 0.6 1

y mm 0.55 ( y a. — y ) 0. 4 ( f e 7 y y 7° )

X & # - # y 7##

T 7 n yy-y##^ mm 0.4 0.4

X p p yyyy^-7^^ mm 2 -

^ m c *- y ^ m $# ) - #y

7
1

# # - 7 y 7 1/7#%

"7
j

1*1 ^ $Xmm - 2 4 x 0.5 5

K 4 ^ $X mm - 2 4 X0.7

# * a ± o ft a mm 1 3.2 6.7

© # # m kg 500 20 0 0&J:

% » » ffi s Q / km 60 85

# # % E V 1 5 00&J: 1500

mem# M QX km 1000 1000

m » a .* kgXkm 1 9 5 1 7 0

* # & °C - h 200-24 26 0 -4
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5. 6. 3

^ - ^ (L±T#T^6 Z $^:A(b#mo%g

6%(DT, J:fR##3<!:7CfW^l7)s&&o

X 7 j, ^RI#T - ^ - K ^ 6fL

^) o

_k% y y (2^/(f T %OT, -to#rM± b 7 b ^

y#i ip±# < T&^ ^^9#7 7 y -y^^. 7

-&Z $gx#t'$fL'"'CW/B,o

7c#y-m^#TT >-y

(-^#T - ##/ 6o "t" O Tt: ^fL^y - 7' A/ o

Tt: % OgPt)^^7i)^&##:(2##^ Z $ (2 1 m & 6Wi 2 m

(22P <6fL^o -kA<i77^-^- 6#^# 3-y-(Df--Y-h

,# !?## LT###e#(D#X ( 1/1 0 0,1/2 0 0, 1/5 00 ) ##(2f5C T#

#t "$ fL 6o

LT w & ^ 6 -3 & <b-f& 6o

%<D^, $:####€) #^ (2$### (2##7 i

7 y - o K ^ - 7 - SB ^ —#:(2%#U" fwt: ^ 7 V ^yi/-y<D|a|&%'o 7

r^^(21 ^ v o#-cT

--? - r y -y^<ho##(2j: 6##(2# < ^%#^(2 i

'^-y^M(2^^ V 7 7'|^±(D7t:^) #i7^77/<-=i - y ^y#%r%T o

#_i:, ^(2ti^v^y^^L7t:jp,

^ 6 ^ c 36y - yA/(D#x^^a:}±^, ^o##K s uy
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6 (T-f 71/X^/^A/^-lr-)

^#fF, %(D(z#IET6o

ON,

z $ K^o-r^ao-c, ##

#g#%#"WrT^&#IE'gfLiEm^ %(D 60

Ko-7-g±(Z#@'gfL6

#pb 3 A ^ t» £. ©T® 'tctr-y' - 9 L tz t <£ \)

CT 6o

gmii#

#T /&7t:36(2^#i$fL6o

^#^#7 y ^ y h T^)^#gg ( o - K-kvi/ )(b, %

HI ^r zk "T ^ ™ & — #^%"T —vi/

r 3 - K-r##'$fL^o

o^ik^##;^ik(2i6#T6o

@GZ -##-C^^T6o ^ ^ -^1*^2

^•2. 5 h y t 5 h^-x^-Tv, 0 Kg i2 5 OKg^^ - ^(-ISit LTV^6 %

<D % g) 6o

V ^- — ~7 V ~ $• ~~ o

(2^%Q (2 u ^. - y v ^ ^ 6 c ®

%#%r%mT6C ^ cL7t:%(D

~78 —



#<D 2 5 $ o

5.6.4 WM ^ ~ 7° SHtiii^SI
-to##

±#^#'

Z ^ - 7^0## (7—?-^) -e%

trO#gtm#L, f^

1.

2.

%jii4##z j9#mT6m#mm c%#mm-e#zk^#mL&wo) 

cvoi ^)

%k t ^ ^ R: ; Hz 0 9 8. 55 , gas 1. 45

gas mj^iHzO 10. O.CO; 8 7.0,B3. 0 

Rgasm^c^Hz 3 2.0, Nz 4 6.0, CH^ 2 2.0

3. #^##@»#5. 6. 4g|#m

4. fSlfcH* ? U . S . 8 %t#O Steel Armered Cable

m^: 7 J 5 2 T F

5.

JL: SB ^ Si It ^ S "§ 1 mOiO^rS^ffi^L, 3@
CT, 108,208, 4 0 8, 80S, 160 

O^dJI:
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£

7 x 3 0 x 3 0 x 5

1300
P*9# 7 0x 9 0<D^

8. G P

1400

10 Ox

7^^50x50x6

200x200x

1000 1000

Type; 7J52TF)



$ (!:f 6##K&6o

U"C^E^ 6 U:#W# < ^ ^\-f - (D%%^^A^fft>fbT W 6 6

fb^W#%T&6o ^ O 1 D fbTW& % OK%#^r#@

^^oso^ma,

6 R#m##P 8 y ^ 7 ^ L^o

^###^^K#<0#UWR^#m^%0%(DT^6o CfLKS l4p%#fp%(Z)^

(: K I *) %^#K 6 (b ^ 6 T

&5 Do

^ % OT LibK 5 1

6m#%m#e#A6T(Lf & &

#:##KoW T W:^ 5 0 ^&%#0 ^ 6: Ul:i##( 2 5 0iC) #E

( 3 0 0 Ky/af ) ##(D[p]J:(bf;#<D^%ikx ^ ^fb,

± 6 L T ^r^^dzL/t^O^^gtMf^UTto 5 1 %&#%#%#& %)T 5s T & 6 o

Wo ^fb 6(Dg;^(D-T^ h^^LT^S. 5^( 1 20^0X500™)

( 300C,3 00^/c^) e#fpL^^^fFK#LTW6o

^o gP^-tOA^^K^W-ca, 1#8250€, 300^56 L, -tOg^

emme^#o#m6m#o#ggKas^s 0^-5 e%o^KA

& <D 6 T 6 o

K#^_fb^f, ^2% 300CJ^J:(D#%e#%L^M^^^#6^5Do

# LT^AE^^K 7 < y %' y T i ^ f f i

6 ^ ^fb6o

#%Btm(D^8 d: LTa^O % 07): &(f 6fb&<,
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tk m m a

i.

Q 7 7^?"^-####

(2)

o

(3) ##%3<z)^g

P87-7^o^#p*3xl/^^/7, y-y^Tix^a.T-

ES p/, 7 X n u ?, -r^^uyy-uti^

x<y7V-^-, 3D#^##,
i 7 ^'^^370^

%P*gk - h7n-y-^-

2. yo^^ysx## 5$«B*lt, ©Kit EAtt, BH»x7'7-

3. %#7C##T 7 ^ x A ^ #t. tBimSfi* ^ 7 h 7^a- y — ^ —, A 'y'y x-2 'y 3 7,
7'o77i^(y7}'),

4. # # # ^ m m ##&f-7'/L', I>i7f", ##$:,

5. raewes® (y 7 b) RrSe^y- V >/, 6)*1R$: ( Bs- £ D--*) t f V y 7",

6. 30 0 €J(gU##^-7';iyg)^x^KfF

^ c (b K z K mme##o%#6

6 t OT^,6 ^ 6 e##f 6o

±
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