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' ;'El-~fl~ _______________ 1'\.Z~,Xn~m~n _______ mr1ri'll1 _____ _ 

'V11J1fl 1 Systems and Applications (';iA.fl';i.1'U:5'n~ b~'U11~) 

1. 'il.:lelfi'U1 ~W'U'Uff"lUA1Jm:;tJ1'Uf11'a LL 'U'U Discrete LL'1:; Continuous 'V'1{eJ11 mwi'1eJEJ1.:lel~?l1Vlfl'ai1iv1'l 'lJ<a:;'U'Url1'UrllJ 
' ' ' 
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' 
~'fl-~fWl j''J~'Wn~fl'l11 1l1fl'l'll1 ' ·--------------- -------- ------

Hot Process fluid 

Cold Fluid 

3.1 (;)'JLL'lhm~tn'Ufl11 (Process Variable) 'UB.:im~tn't.ln11dfi0 ---------
3.2 Manipulated Variable 'UB.:im~'U'J'Ufl11dfi0 ------------
3. 3 e:itJmru'll!l-11f.Jl'1'U~ 1 vi1VllJ1~l'U'U 

, -----------------
3.4 e:itJmru'll!l.J1EJL'1'U~ 2 vi1VllJ1~l'U'U 

, -----------------
3.5 m.Jmru'\l!l.J1EJL'1'Uvl 3 vi1VILJ1vlL'U'U 

' -----------------

(1 fl~LL'U'U) 

( 1 i'l~ LL 'U'U) 

(1 i'l~LL'U'W) 

(1 i'l~LL'U'U) 

(1 i'l~LL'W'U) 

3. 6 'll!l.l1EJL'1'Uvl 4 fimZ(1)(1!1 ruvlvi1V1'Ll1~L'U'U ________________ (1 fl~ LL 'U'U) 

3. 7 e:itJmruvlvi1'111U1vlL 'U'U~'Ji'l'J'Ui'll-J 1v1LLfleJtJmru'll!l.J1EJL'1'U 
' ' ' 

(1 fl~Ll'U'U) 

3.8 'il.:!eJfi'U1EJfl11vi1.:i1'1.J'Ue:i.:im~tn'Uf111d r1fe:imt.:i11~ Block diagram '!J'iNW'U'Ui'l1'Ul')1.!~~B~fl~eJ.:!fl'Un1~'U'J'Uf1T~1'UitJ 

(5 fl~LL'U'U) 
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' ;?l-~fJrl _______________ ~jifo'\Jri~n1:n _______ mr1ri11, _____ _ 

., ., .J ' "") 'tll11,~ 2 Temperature Measurement (<aA.tvt'a.1'\J~ff:i L~'\J111 

( .. • I ' '"' ., s, ) 3JLtlfi~1fo':i::mJ'Un1'Hftl'U 1 ~L~'!Hl~fl1'U'Y]1l:l"!Jtl~tl'U 

1. '-il..:i1>1e:iul"i1i:rn..11>11:1J-umJm.1~e:i 1 ud (4 r1::mm) 

1.1 SI unit 'Ue:J..:ie:iruvini:ifie:i , " ------
1.2 Thermal equilibrium ~hi ___________________________ _ 
1.3 ~~ Triple point 'Ue:J..:iil1fie:i~ruV13J:W~ __ °C ~!UVl,!J:W~~~{1ijfl11:IJ'11flqj~e:J ___________ _ 

2. '-il..:il~lJ~e:J'Ue:J.:Jbfl~e:J..:ii'le:i1~e:iruvini:ivTI4fvi'1flf71';i Thermal expansion m 3 zje:i ~fe:i:1Je:Jfi'U1t1Vl~flfl1'l\111.:!1'U'Ue:J.:!Lfl~e:J..:iifo , " 
1~e:iruvin:wvtl 'tl1fif71'~~..:imh1mwu«..:i L 'UU (5 r1:: Lb uu) 

' " 

1. 2. 3. ----------- ------------ -----------
Vl'1f) f71';i\111.:!1'U ---------------------------------

3. Thermocouple b'U'Ubfl~e:J..:i1~~ruV13JiJL~t1WV1~flf71';i1~~'U.li1'U'-il1flU';i1fl!]fl1'HU _____ (1 fl::LL'U'U) '-il.:Je:Jfi'U1tl 

U';i1fl!Jm·rn1dm~e:i«..:iL'UiJ~fe:i:iJ?t:iJf71';j (4 r1::u1.Ju) 

4. Thermocouples type K iie:iruvi.niJ~'-il~B1..:iB..:i (Reference Junction)~ 25 °C vi1niJ11,J1~e:iruvi.ni'J~ 100 °C '-il.:J 
, '\.I , , " 

fi1U1ruV11bL';i..:J~'U1~vhffi1>1 (3 fl::LL'U'U) 

5. '-il1mi.JvTI.Xm Thermocouple Type K t1nt!11'l.i1-ff1~e:iruvi.n:iJ1u'lh..:i -50 °C il..:i 150 °C '-il.:JeJfi'U1tJVl'1flf71';i Calibrate 
" " , " 

Transmitter 1~t1W Millivolt Source (5 r1::LL'U'U) 

Oven so•c 
Cu 

I Transmitter 

~~-~Cu-1--.---,.__~ 
f Room Temp 

) 25-C 
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~1J-~flri _______________ Jifo"1.Jn~nm _______ mr1'l'!l1 _____ _ 

6. ,nniiJvi'tiXm Thermocouple Type K Qf1tl11t!'li11il~ruV13Ji1~~~ T,ense L~c.Jil~ru'Vl~ilvi~\i\ T,ef = 0 ·c mnL1'1VliiL\'\ti~ 

® 1\i\fl11~·rnwh~ 1 '1~ 5 mV 'il~rhtnru'v11~1'1.J'Um'-{ru'Vl~lJv1~~ Tsense (5 A:::LLU'I.J) 

I - - - -

Type K I Tref I copper 
~-·-;--tit-------~ 

I 

copper 

8. RTD '!l'U\i\ PtlOO viuru'Vl.nil O °C 'il:::lJA17:l.J~11.JV111.JLY17fl\J Q (1 A:::LLUU) 
' ~ ---

9. 'il~BfitJ1c.J'Vl~f1f11':i1\i\~ru'Vl~lJ~1c.J Noncontact technology (4 r1:::LL'U1.J) 

10. 1'1.Jm<a1'!l~71.JLfl~B~ifo Infrared Pyrometer 'il~BfitJ7c.JA17:l.J'Vl:l.J1c.J'UB~fl7iB1iJd 

10.1 Distance to Spot Ratio (D:S) (4 flULUU) 

10.2 Emissivity (4 r1:::LL'U'U) 
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~'il~~fl~ _______________ J'i%~1l'n~m.11 _______ .mr1rj'll1 _____ _ 

... _,.J I .. 

1112.J1\91 3 Level Measurement (-aPU1-a.1t1,1m Lat111-a) 

1. 1um1Lih:imr1~B..:iifo11il'S~~1.JG'l1,,,fo 1mum~tr:l'l.Jf11':i~1.:I 1 i'.lmYnm'lb~e)fl~i.J~11.Je)~ 111.J1..:i 'il..:ie)TI1.J18 (2 l"l~bbi.Ji.J) 

3. mm'\J~cJ1.JLvicJ1.Jbl"l~B.:irlBi'lil'l~~1.J'tl'Ulil Float/Displacer, Capacitance Probe, Differential Pressure, Radar, 

Ultrasonic 'il..:Jl,1€l1.JA1t:rn.J~.:i~B 1'\J,Q 

3.1 Lfl~B.:irlB11il~bfllilr111l.Jejlil'W'171il 1i.Jm'J11illJ1fl~'11iifim.J'Ulil (1 fl~bbi.Ji.J) 
, ---------

3 .2 Lfl~B.:irlB11i1~'11m1t:111ii 1~1~cJ~ 1m,~li!RB'tl'Ulil _________ (1 fl~LLi.Ji.J) 

3.3 Lfl~B.:irlBi'lil~L,,,l.11~'1l.l1umrihm.:iLmn 2 'ti'Ulil 1lJe-1'1:1.Jf11.J (Interface) fiB'tl'Ulil (1 fl~Lbi.Ji.J) --------

3. 4 Lfl~miJ'BllilffilJfl1':i'U1l.J716ffmruiifl11l.Jti.Jl.J1fle)~~11.J1.J1.J'!JB.:1'11'J~11iifiB'tl'Ulil ( 1 fl~ LLi.Ji.J) 
" 

3.5 bfl~B..:JiJ'Blli!ffilJfll'lt!1:1.J11mumru~'11'J~11i!iJf11'JL'U~cJ1.JLb'U"1..:JBGmi1:WfiB'tl'Ulil (1 fl~bbi.J'I.J) 

11iiW\911.JLb1.J1.J Continuous ,,,~B Point 

4.1 

6 

, " --------

d 
'tle) 
----------

,,,~fl f11 'J Yh ..:i 1 u 

L tli.Jf11'J11ii'J~~1.J Lb 1.J1.J ------



.,J 
'lltH'l~~-----------------~i~,!n~mn. _______ mfl~'ln _____ _ 

4.2 

4.3 

4.4 

---Main 
body 

--lnstiated 
, probe 

I?; 

;'i) 
----------

'VI~ f1 f ITS Vh:nw 

d 
"!Je) -----------
'Vl~f1f11Wh:nw 

b'U'Wf1111•1m:1>1'1.JlLUU 

.. 
'tie) 

-------

----------
'VI~ fl f111 'Vl Tl1 'W 
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• 
J ~ .q 

'll!l-~fl~---------------1i~-J'n1'ln~ _______ mm,n _____ _ 

_, OI "' I ... 'V13.J1\,"I 4 Flow Measurement ('51'1.1'!'5.1\J;Jff'a La\.111'5) 

1. Bm1rrnhlf"1L~.:JU~l.nmiii1t11l.111e:ith:ih vd'Bmr.::LiitJ1.J?ll.lf111~'U~1'U 
"-' 

(2 fl~U.'U'U) 

(2 fl~ LL 'U'U) 

(2 fl~ bL 'U'U) 

(2 fl~ LL 'U'U) 

r-- 2X 

5. 'il1flf111~f1~1f11'j1~B\9\'j1f11'j1vm1~t1H Orifice plate, Venturi, Nozzle, Turbine flowmeter, Positive 

displacement, Averaging pitot tube, Vortex flowmeter, Magnetic flowmeter LL"1~ Ultrasonic flowmeter 'il-'.l\9\'ilU 

f11f\1l.l~'il 1 tJi1 (f11\9\'ilU?l1lJ1'jf:l 1-ff.J111>1) 

5.1 'QtJmrui'~~'\1111~\n~ Permanent pressure drop ~1~~1v1LLf1 _________ (1 fl~LL'U'U) 

5.2 ~un1ru1~~'Vl11~\n~ Permanent pressure drop ~.::~~1~LLf1 (1 fl~bL'U'U) 

5.3 BtJmru1~~b 'Vll.n~?ll.11'Uf11'j1~'U'il.::b'V1'11~?1ntJ1n 1v1Lbf1 (1 fl~LL'U'U) 
' 

5.4 'ilUmru1~~t:1ni.1'11u1-ff.::1'Ul.J1fl~?I~ 1'U'il\9\?11'Vlm'il.l 1~Lbf1 ( 1 fl~Lb'U'U) , ~ , , --------
5. 5 'ilUmru1~~1~1J\9\'j1f11'j1'Vlm,i.::tJ~lJ1\9\'jL~t.Jm.::1v1Lbf1 (1 fl~bL'Ll'Ll) 

' ---------

( 4 fl~ bb 'Ll'U) ------
5. 7 BtJmru1~-vtbJfl1'j Wmru'U'iJ.:J 1'Vl"1lJ'VJ'iJ.::'iJ1f111'11vi'LLf1 (1 fl~bb'Ll'Ll) ' ---------
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' 
J ~ 'll'!l.:~fl~ ________________ 1V:~unf'lnm _______ mr11'l11 _____ _ 

6.1 

6.2 

6.3 

Sensing 
Electrodes 

E 

Flange 

Coils 

B 

SST Pipe 
Lining 
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' • ;'El~M~ j'i~i!n~mn ' --------------- ----- f11fl')'Jl1 ------

'Vl111~ 5 Pressure Measurements (e:i. 1ii'ijEJ ~'V15eJ~n~) . ... 

1.1 r111l.lv1'U?ieJ ---------------------------
1. 2 vti.11t:Jl\;lfl11l.lv7'U1'U SI unit A'El --------
1.3 fl11l.lv7'U'll'm.nf111'l ilri11.V11n'l.l _____ mmHg 

1.4 fl11l.lv7'Ul'MJ-KrnJ':iruAeJ 
'll 'll ---------------------------

' ., 
1.5 fl11l.limfl.lmruilr111.~l.li-m~ ci..:i 

'll ------- -------

1.6 '!f1..:lfl1'tlel..:lfl11l.lvl'Ufl11l.li'ULf1-;,JB1..:IB..:1-;;)1f1 l\;lt:Jilri1 ------- -------------
' I QJ d.:::,1 I ll I QJ c:!ril 

1. 7 'tl1..:lfl1'tleJ..:lfl11lJ\;l'U'\lll.lfl1'Uelt:Jn11fl11lJ\;l'U'\.J':i':i81f111'\fle) ------

1.8 Dead weight tester t:inH'L~'El 
'll ----------

2. (5 fl~LL'U'U) i1v1':i1-;;i1\;lr111l.l~'ULL'll'll Elastic ilvi~nnwli1..:i1'UA'El ----------------
1 ~ m 1. t1..:i 1 v1 dJ 'U 3 l.l.'\.J'\.J~e) ----------------------------

.d_ di QJ .J'°-=1:d .:,( I 

4.2.1 Lfl':i'El..:ll.lB'l~'Lll.l'tlm wm1 ----------
4 .2 .2 fl11l.l~'U Pl ilri1 n11 P2 ---

vl'Ll -------

5 .1 ________ 1. U'Wi1v1':i1-;;ii~~Yi1m-;;i1m-J~nr11Bw11'1.~Bil1.1. ':i..:itiuvi~mi't;1-;;i~il-KL1Jqi1ru 1 vh~1eJeJnm 

5.2 l.U'U~1v1':i1-;,Jl\;lv11-ffih~1'Ll'Vl1'LlDr'\.Jr111v1\;leJ/1'll Pressure Elastic Transducer 

5.3 1. U'Ll~1v1':i1-;;i1\;lvi't off vi~ nnTrn\;l'\ll'El'U~LIJLIJ1ruLL'1..:iL~eJri1r111l.l~m \J~t:J'U 1 \J 

5. 4 1. iJ'Ui1 wi':i1'il1 \;l'IJ'W\;l~:ihh'El'Vl'U 'j':j-;;} B ti1 'Uvtl'l B\;l 1.1.n11 m 'Um-:ii' \;lr11r111l.1~ 'U'1 ruru1ml'l 
, 'U ., ... ., 
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~ ~ "ll'iH~fJ'i'l, ________________ 'i'iX~tTnl"lmn ________ mfl'l"ll7 _____ _ 

II 
0.030" DEFLECTION FOR _, 1-

FUU. SCALe OUTPUT 11 
ti 
11 

..:::ii IV 0 di 

l-lVl'ftf1fl1Wl1-!l1'Ufle:l 

(4 FltLL'U'U) 

HIGH PERMSABIUTY CORE 

P 112 

#t p I ,2 -

---------------------------------

7 .LF1~e:i.:iifoi~wnmt.il"U-umim.J1>1e:i 1udfizjm~t1n11e:i:;11, 1'tl1~P111iiiuu1~Lfl'll 1~ LLr1:;il'm11~r11P111ii~u 1~mh.:i h;i.:ie:ii5uit1 
'\J 

l-11~e:l~-!lL'tl'U (8 fl:;LL'UU) 

7.1 

7.2 

Resistaace -• 

PressDN 
in 

A C 

LFI ~e:i.:iifoi ~ dfizjm ~ tlf111 -----------
H 1 ~ F117 ll ~ 'lJ 'U 'i ~ L fl '\/I -------------
il VI~ f1 fl1 'i 1 ~ fl e) ------------------

.d ,Cl! Q,J ~..:::t.d ..::,,j I 

LFl'ie:l-!ll-le:l1~Ull'!lm 'itlf111 -----------
1 '8' i ~ Fl 11 l-l ~ 'lJ 'U 'i ~ L .f1 '\/I 

ilvi~f1fl1'i1~fle) -----------------
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• ~'1HM)~ _______________ 'l'vi~t!'n~rn~1 _______ mr11'll1. _____ _ 

1n.11,i 6 Force, Torque, Motion and Dimension Measurement (e1.1~"tl~ ~'Vlthl~n~) 
1.'il~\9le)'Uf11'11lJ\9\1lJ'IJe)f)e)tJ~e) 1-tJ-i 
1.1 LL':i-1LL'U-1L'U'U 2 'l!'Llvl ~e) 1.1.1 --------- 1.1.2 ---------

1.2.1 l.nl:llJ1(,l':i,i7'U'Vl1lJ1"iil1f1 iiR1L"v11fl'U 
"' ~--------- --------

(18 f\::LL'UU) 

1. 2 .2 'V11f11'a1vl~<a:::vi'utl1Y1:m:1m=1:::~1m!f'tfo1:::~,iv1~ 45° 1/r11L-vi1nu cm/s
2 

'U 

1.3 ':i'1'U':i'a'Vlf1~'UVl~-1'U':i':i'Vlfl'U11Li.J~e:in~1m1.J 18 ~'Ll i"h.!1wunm':iV1fl':i'llJ'!l11Li.J~e:imL~1L'U'U 27 ~'Ll "iil-1"'1 
' , ' 

1.3.1 Gross weight = __ \,JU 1.3.2 Net weight = __ ~'U 1.3.3 Tare weight = __ ~'U 

1.4 Mechanical Weighing Scale LL'U~L'U'U 2 LL'U'UVl«n~e:i LLr;'l:t: -------- ---------

1.5 i.i'J(,l'J'J'il1vlfl17l.ld-1 n;m~EJfl11 --------
1 vi fJLL 'U~l>l1lJi;)fl~flJ:t:'lJeJ-11fif11':il>l':i1'il1vl 1v\' 3 LL'U'U f\e) 

1.5.1 L'VllJ1:t:?llJ!l'Ufl1'a1vlA1 --------- -----------------
1.5.2 L VllJ1:t:?llJ fl'U fl1':i1 \j) A 1 --------- -----------------
1.5.3 b V1m:::?ll.lnum<a1v1ri1 --------- -----------------

(4 fl:t:LL'U'U) 

2.1 ________ 2.2 ________ 2.3 ________ 2.4 _______ _ 

(6 fl:t:LL'U'U) 

3.1 Load Cell :w,Jw LcJ'l!UflB -----------------------
3. 2 Load Cell :W?\1'Ui.J'a:::flB'Uis1B LLi;'l:t: ---------- ------------
3.3 Sensor v1'1-iil'Ll Load Cell ~B __________ LLr;'l:t: __________ _ 

4. (6 fl:t:LL'U'U) Lfl~B-1:WB1vlvi?11ll1':iflLL?lv1-1'Vif'1V11-1 LLi;'l:/~1LLwJ-1'lJB-1fJ1'U"fll'Vl'U:: 1m1mL~fJ'lfl'U LvlfJ 'bJ(,le),1 

ru~qjqj1flJ'il1flf17tJ'UBfl~B _______ zj-1fl1'aLL?lvl-l'Y]f'l'Vl1-11'tl'U':i1fl!)fl1':i~b~tlfl11 _______ _ 

4.1 4.2 4.3 --------- ---------- ---------

?i-1~~~1rumEi-1 ____ Lvlt1r11mruV11r11 _____________________ _ 

GPS Lb'U-ltie:Jm 'U'U 3 ?!11.J?fo ---------

12 



' K0 c TABLE 9 Type K Thermocouple- thermoelectric voltage as a function of 
temperature (°C); reference junctions at O 0G 

oc 0 1 2 3 4 5 6 7 8 9 10 oc 

Thermoelectric Voltage in Millivolts 

-270 -6.458 -270 
-260 -6.411 -6.444 -6.446 -6.448 -6.450 -6.452 -6.453 -6.455 -6.456 -6.457 -6.458 -260 
-250 -6.404 -6.408 -6.413 -6.417 -6.421 -6.425 -6.429 -6.432 -6.435 -6.438 -6.441 -250 

-240 -6.344 -6.351 -6.358 -6.364 -6.370 -6.377 -6.382 -6.388 -6.393 -6.399 -6.404 -240 
-230 -6.262 -6.271 -6.280 -6.289 -6.297 -6.306 -6.314 -6.322 -6.329 -6.337 -6.344 -230 
-220 -6.158 -6.170 -6.181 -6.192 -6.202 -6.213 -6.223 -6.233 -6.243 -6.252 -6.262 -220 
-210 -6.035 -6.048 -6.061 -6.074 -6.087 -6.099 -6.111 -6.123 -6.135 -6.147 -6.158 -210 
-200 -5.891 -5.907 -5.922 -5.936 -5.951 -5.965 -5.980 -5.994 -6.007 -6.021 -6.035 -200 

-190 -5.730 -5.747 -5.763 -5.780 -5.797 -5.813 -5.829 -5.845 -5.861 -5.876 -5.891 -190 
-180 -5.550 -5.569 -5.588 -5.606 -5.624 -5.642 -5.660 -5.678 -5.695 -5.713 -5.730 -180 
-170 -5.354 -5.374 -5.395 -5.415 -5.435 -5.454 -5.474 -5.493 -5.512 -5.531 -5.550 -170 
-160 -5.141 -5.163 -5.185 -5.207 -5.228 -5.250 -5.271 -5.292 -5.313 -5.333 -5.354 -160 
-150 -4.913 -4.936 -4.960 -4.983 -5.006 -5.029 -5.052 -5.074 -5.097 -5.119 -5.141 -150 

-140 -4.669 -4.694 -4.719 -4.744 -4.768 -4.793 -4.817 -4.841 -4.865 -4.889 -4.913 -140 
-130 -4.411 -4.437 -4.463 -4.490 -4.516 -4.542 -4.567 -4.593 -4.618 -4.644 -4.669 -130 
-120 -4.138 -4.166 -4.194 -4.221 -4.249 -4.276 -4.303 -4.330 -4.357 -4.384 -4.411 -120 
-110 -3.852 -3.882 -3.911 -3.939 -3.968 -3.997 -4.025 -4.054 -4.082 -4.110 -4.138 -110 
-100 -3.554 -3.584 -3.614 -3.645 -3.675 -3.705 -3.734 -3.764 -3.794 -3.823 -3.852 -100 

-90 -3.243 -3.274 -3.306 -3.337 -3.368 -3.400 -3.431 -3.462 -3.492 -3.523 -3.554 -90 
-80 -2.920 -2.953 -2.986 -3.018 -3.050 -3.083 -3.115 -3.147 -3.179 -3.211 -3.243 -80 
-70 -2.587 -2.620 -2.654 -2.688 -2.721 -2.755 -2.788 -2.821 -2.854 -2.887 -2.920 -70 
-60 -2.243 -2.278 -2.312 -2.347 -2.382 -2.416 -2.450 -2.485 -2.519 -2.553 -2.587 -60 
-50 -1.889 -1.925 -1.961 -1.996 -2.032 -2.067 -2.103 -2.138 -2.173 -2.208 -2.243 -50 

-40 -1.527 -1.564 -1.600 -1.637 -1.673 -1.709 -1.745 -1.782 -1.818 -1.854 -1.889 -40 
-30 -1.156 -1.194 -1.231 -1.268 -1.305 -1.343 -1.380 -1.417 -1.453 -1.490 -1.527 -30 
-20 -0.778 -0.816 -0.854 -0.892 -0.930 -0.968 -1.006 -1.043 -1.081 -1.119 -1.156 -20 
-10 -0.392 -0.431 -0.470 -0.508 -0.547 -0.586 -0.624 -0.663 -0.701 -0.739 -0.778 -10 

0 0.000 -0.039 -0.079 -0.118 -0.157 -0.197 -0.236 -0.275 -0.314 -0.353 -0.392 0 

0 0.000 0.039 0.079 0.119 0.158 0.198 0.238 0.277 0.317 0.357 0.397 0 
10 0.397 0.437 0.477 0.517 0.557 0.597 0.637 0.677 0.718 0.758 0.798 10 
20 0.798 0.838 0.879 0.919 0.960 1.000 1.041 1.081 1.122 1.163 1.203 20 
30 1.203 1.244 1.285 1.326 1.366 1.407 1.448 1.489 1.530 1.571 1.612 30 
40 1.612 1.653 1.694 1.735 1.776 1.817 1.858 1.899 1.941 1.982 2.023 40 

50 2.023 2.064 2.106 2.147 2.188 2.230 2.271 2.312 2.354 2.395 2.436 50 
60 2.436 2.478 2.519 2.561 2.602 2.644 2.685 2.727 2.768 2.810 2.851 60 
70 2.851 2.893 2.934 2.976 3.017 3.059 3.100 3.142 3.184 3.225 3.267 70 
80 3.267 3.308 3.350 3.391 3.433 3.474 3.516 3.557 3.599 3.640 3.682 80 
90 3.682 3.723 3.765 3.806 3.848 3.889 3.931 3.972 4.013 4.055 4.096 90 

100 4.096 4.138 4.179 4.220 4.262 4.303 4.344 4.385 4.427 4.468 4.509 100 
110 4.509 4.550 4.591 4.633 4.674 4.715 4.756 4.797 4.838 4.879 4.920 110 
120 4.920 4.961 5.002 5.043 5.084 5.124 5.165 5.206 5.247 5.288 5.328 120 
130 5.328 5.369 5.410 5.450 5.491 5.532 5.572 5.613 5.653 5.694 5.735 130 
140 5.735 5.775 5.815 5.856 5.896 5.937 5.977 6.017 6.058 6.098 6.138 140 

150 6.138 6.179 6.219. 6.259 6.299 6.339 6.380 6.420 6.460 6.500 6.540 150 
160 6.540 6.580 6.620 6.660 6.701 6.741 6.781 6.821 6.861 6.901 6.941 160 
170 6.941 6.981 7.021 7.060 7.100 7.140 7.180 7.220 7.260 7.300 7.340 170 
180 7.340 7.380 7.420 7.460 7.500 7.540 7.579 7.619 7.659 7.699 7.739 180 
190 7.739 7.779 7.819 7.859 7.899 7.939 7.979 8.019 8.059 8.099 8.138 190 

0 1 2 3 4 5 6 7 8 9 10 oc 

~,ZO-MATION~,INC. 


