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1.0 SUMMARY 

Engineering analyses pe'rformed on the Atmospheri c Cloud Physi cs (ACPL) 

Science Simulator expansion chamber and associated thermal control/conditioning 

system are reported herein. Primary objectives of the analyses were to develop a 

verified thermal model and to perform parametric thermal investigations to evaluate 

sys terns performance characteris ti cs. The requi red scope of work under Contract 

NAS8-3223l as delineated below has been completed. 

o Develop an analytical model of the Science Simulator expansion chamber 

fluid/thermal subsystem. The loop includes the expansion chamber, 

manifold, pump, insulation, and servo control network in a configuration 

that will be tested by MSFC. 

o Update the analytical model as changes are made in the test system. In 

addition to the components listed above, the final test system will 

evolve to include additional pumps, fluid tanks, heat exchangers, and 

other equipment. 

o Compare test data obtained by r~SFC with predictions of the model. 

Analyze results and modify the model to resolve any discrepancies. 

o Using the model of the final, complete system, run parametric 

evaluations to define the optimum system performance. Make recommendations 

for modifications which would imporve the system's performance. 

Thermal network representations of solid components and the complete fluid 

conditioning system were solved simultan~ously using the Systems Improved Numerical 

Differencing Analyzer (SINDA) computer program. Experimental data from tests being 

conducted by MSFC were required to verify the analytical models. By simulation of 
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the test conditions and subsequent comparison of predicted and measured data, it 

t was possible to modify thermal model parameters to closely correlate predicted 

and measured values. 

Additional parametric system studies were conducted with the verified 

analytical model to predict system's operational characteristics. Descriptions 

of techniques, methods, analytical models developed arid results of analyses are 

described in subsequent sections. 
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2.0 INTRODUCTION 

I· Cloud Physics Expansion Chamber experiment objectives require that the chamber 

temperature be controlled through prescribed time-dependent profiles. An additional 

\ requirement is that the chamber internal surfaces be maintained at near uniform 

l temperatures (within O.lOC) during these temperature excursions. The technique 

selected by NASA to control the temperature and simultaneously to maintain the 

approximate uniform temperature condition involves a controlled fluid conditioning net-

tt work which is coupled to the expansion chamber via internal heat exchanger surfaces. 

Internally grooved fluid passages in the cylindrical and end disks sections of the 

expansion chamber provide the internal heat exchanger surfaces and paths for the fluid 

: t~ to flow in a counter-flow manner. General arrangement of the fluid flow system, 

the proportional servo control valve, and the fluid reservoirs are shown in Figure 1 . 

. Thermal systems testing of the Science Simulator expansion chamber and the fluid 

conditioning network is currently being conducted by Marshall Space Flight Center 

(MSFC) personnel. The initial testing phase was conducted without the controller and 

proportional flow valve and experimental data obtained from these tests was utilized 

by Sperry to verify the analytical model which was developed to represent the fluid 

manifold and expansion chamber system. 

i f, Sperry Support Services previously performed engineering analyses of the 

Atmospheric Cloud Physics expansion chamber fluid thermal conditioning system 

preliminary design under Contract NAS8-320l6. The purpose of this initial analysis 

t was to evaluate and determine systems components, and a design configuration which 

would lead to a feasible design approach. The harm'Jare and the baseline control 

system available for evaluation were specified by MSFC as design constraints. Sub­

sequent to completion of the required engineering analyses, MSFC made improvements 

in the expansion chamber internal fluid flow channels" fluid piping manifold designs 

3 
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and in the fluid thermal controller transfer function. It was necessary to 

f incorporate these changes into the existing analytical model and to perform 

parametric i nves ti gations to determine sys tern performance characteri sti cs. Results of 

analyses were used to support hardware design/development activities at MSFC. 

Results of Sperry's thermal/fluid analyses were documented in References 1 and 2. 

Several major modifications and changes occurred in MSFC hardware development 

from the earlier studies to initiation of these analyses. These modifications 

included redesign of the expansion chanter fluid manifolds and piping system, updated 

fluid controller and servo valve and the use of Oronite Flo-Cool 100 working fluid. 

The purpose of this analytical study is to develop an updated model of the 

Science Simulator expans i on chamber fl ui d/thermal sys tern, verifi ed with experimental 

data, and to perform parametric evaluations of systems performance. Results of 

~ parametric systems performance evaluations are used to make recommendations to improve 

the system's operational characteristics. Therefore, the scope of work under the 

current Contract (NAS8- 32231) requi red development of a comprehens i ve thermal 

'I: representation of the expansion chamber and the associated fluid network. 
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3.0 ANALYTICAL TECHNIQUES 

The Systems Improved Numeri ca 1 Di fferenci ng Analyzer computer program (SINDA) 

was used to solve thermal network representations of the expansion chamber physical 

system and simultaneously the coupled fluid flow network and control valving. 

r~odels of the control system were formulated and programmed internally to the SmDA 

program. The complete lumped parameter analytical model, when subject to the 

transient thermal boundaries, enabled Sperry analyst to accurately predict systems 

performance characteristics for various operational conditions and systems parameters 

of in teres t. 

3.1 Thermal System Model 

Presented in Figure 2 is a sketch depicting the analytical model of the 

expansion chamber solid material. The nodal designations as indicated represent the 

position at which an element of material is lumped in a thermal capacitance and 

adjacent nodal locations are connected by thermal conductance terms. Separate 

analytical models of the fluid flow circuits are shown in Figures 3 through 8. 

These models were carefully tailored to correspond with the expansion chamber solid 

representation since the two models are coupled by convective heat transfer from the 

moving fluid to the solid. Convective heat transfer rates were related to the 

fluid flow rates through the expansion chamber based upon experimental data supplied 

by Mr. J. L. r~oses, EP45. These heat tranfer coefficients were related to the mass 

flow rate by the equation, h = 1.48 (10- 6) (w)·332; where, h, watts/cm2oC and w, 

lbm/hr. Thermal insulation used on the expansion chamber external surfaces, to 

minimize heat transfer to the ambient, consisted of 2.54 cm thickness of Dyna-Flex 

Type RF600 refractory fiber material. The analytical model represented the heat 

losses/gains through the insulating material to 21°C ambient conditions. 
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Analytical model updates were performed as changes are made by MSFC in the test 

system hardware and operational conditions. Analytical model updates and modifications 

were made using the UNIVAC 1108 ELT processor to maintain magnetic tape records 

of individual model updated input data. 

3.2 Control System r~odel 

The fluid controller utilizes the signals derived from the prescribed temperature 

transient profile and a sensed temperature on the expansion chamber to control a two 

way proportional flow valve which admits fluid to the expansion chamber manifold 

system. When the inlet fluid temperature of the fluid is properly controlled, 

very sma 11 temperature devi ati ons between the expans i on chamber sensor and the 

precribed temperature profile are achieved. The control valve acts to mix the working 

fluid from two temperature sources in a proportion as regulated by the controller output. 

Presented in the sktech below is a block diagram which illustrates the 

controller functions. 
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The ratio of output to input voltage for the control operation is converted by the 

z-transfonnation to finite difference form aS 5 

and 

_1 

100 + lOll8 l+z _ 1 

l-z 

+ (ll8) 
12 

2 _1 _2 
1+10z +z 

1 2 
_1 _2 

- Z +z 

25 + II 8 1+ z- 1 ( ) 2 _ 1 _ 2 

2' 1 + ll8 1+10z +z 
1-z- 12 l_2z- 1+z- 2 

where 

E is the input voltage 

<p is the output voltage 

b.8 is the time step size 

z-n is the respective input or output voltage at the previous n interval. 

The variable K factor as shown in the above diagram operates as a multiplier as 

follows 5 

where, K varies as shown in the graph. 

The above fi nite di fference control equati ons were programmed wi th each cons tant 

coefficient being a variable parameter in the model. Output voltage, </>2, is 

. . 20 rna 
converted to current by the ratlo of volt This current is then used to drive the 

proportional fluid control valve with the following relations, 
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E3 < -250 Ma (cold reservoir tempei'ature) 

E3 > 250 Ma (hot reservo~r temperature) 

where, 

T is the proportional fluid temperature at the value discharge which is 

1', dependent upon the voltage, ~2.' and the fluid reservoir temperatures. 

The controlled temperature of the fluid at the valve exit is used in the 

thermal model as a boundary condition at node 1000. 
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4.0 RESULTS OF ANALYSES 

l 4.1 Thermal Model Verification 

Experimental data recorded by MSFC during systems tests was utilized by _ 

Sperry to verify the systems model representing the test hardware. Large quantities 

of data, involving transient flow rates and temperatures were available from the tests 

on cataloged files at HSFC computer facilities. Sperry analyst retrieved this 

data at execution of the analytical predictions which facilitated preparation of 

computer plots to directly compare predicted/test data. 

Presented in Figure 9 is a sketch which illustrates the location of the 

measurement sensors used in tests at r~SFC. Experimental data util ized for comparison 

and model verification correspond to test 11 as performed by r~SFC on February 9,1977. 

Initially, two computer cases were used to verify fluid inlet manifold model 

;r representations. Once the predicted transient response of the fluid inlet manifold 

was satisfactorily correlated, approximately six parametric model computer updates 

were made to improve the response of the expansion chamber predictions as comp.ared 

~ with experimental data. Generally, good agreement was achieved on the top and bottom 

heat exchanger surfaces with minimal updates to the theoretical model. Modifications 

of convective heat transfer conductors between the cylindrical heat exchanger 

. J; surfaces and the fluid ~901ant were required to achieve agreement with. the experimental 

data. The extent of modifications to the theoretical values that were necessary 

are ind'icated in the following sketch. 
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CIRCUf1FEREfITIAL VARIATION OF TilE CONVECTIVE IIEAT TRNISFER CONDUCTOR 

It was obset'ved from the test data that surfaces of the cylindrical heat 

exchanger, in the vicinity of temperature sensor number 8, responded mu-::h slower than 

the theoretical predictions or the measured values at other circumferential positions. 

This phenomena can be principally attributed to effects due to the following test 

conditions: 

o Non-uniform fluid flow distribution. 

o Separation of the chamber at the fluid flow passages. 

Either of the above conditions could have lead to the non-uniform cooling 

transients which were evident in the test data. 

In the analytical model updates reported herein to verify the model with 

experimental values, it was assumed that a combination of the parameter uncertainties· 

in the physical system would result in non-uniform convective heat transfer conductors 

on the heat exchanger surfaces. The other thermal model parameters were set "hard" 

and were not varied in the correlation. 
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Presented in Figures lOA through 10PP are comparisons of corresponding predicted 

and experimental temperatures which were made in the final verification model. In 

general, the computed values are in close agreement with the predictions. It is 

noted that the analytical model nodal representation did not always align with the 

temperature sensor locations and in several plots it was necessary to compare a 

temperature sensor value with several adjacent analytical model nodes. 

4.2 Controller/Thermal Model Verification 

Using the coupled controller model with the verified thermal model, several 

initial computations were made independently varying the K value. This was a result 

of hardware updates made by NASA during early phases of testing, where the gain 

factor, K, was modified. 

Shown in Figures 11 and 12 are computed temperature response characteristics 

of the expansion chamber as compared to a prescribed temperature profile corresponding 

to approximately BOC/minute. In this analytical prediction, the fluid flow rate of 

2 gpm was not adequate to achieve the prescribed or commanded system response. 

However, the predicted transient value with K = 0.75~1 stabilizes at a faster rate 

as indi cated in Fi gure 12. 

Additional analyses with, K = 0.75~1' and the power amplifier set at 

1000 Ma/volt, were performed with 2.2 gpm and a commanded cool-down rate of 3.3°C/ 

minute. Results of these computations are compared with measured data of test #23 
• 

as shown in Figure 13. An initial oscillation in the controlled temperature was 

predicted at the initiation of the commanded cool-down which continues through the 

computational period. 

Several additional computations were performed with the resul t that the 

controller function was apparently unstable. These efforts were conducted concurrently 

with parametric studies of system1s performance which are reported in a subsequent section. 
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4.3 Parametric Systems Studies 

Thermal models of two conceptui:!l thermal systems designs \'/ere developed using 

thermal/controller characteristics as supplied by NASA. Flow schematics of these 

concepts are shown in Figure 14. The intent of these thermal investigations was 

to determine the design concept and operating conditions which would lead to minimimum 

reservoir sizes and satisfy thermal requirements. Due to the contract schedule 

and delays in NASA's test program it was necessary to conduct these parametric studies 

concurrently with analyses to verify the coupled controller and thermal model. 

After extensive checkout of the programmed controller functions, Sperry analyst 

realized that the controller equations as supplied by NASA were erroneous. 

Subsequently, cognizant NASA controller per~sonne1 were questioned in regard to the 

controller function and it was found that the tested controller function was as 

follows: 
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Since the original controller functions as supplied by NASA were erroneous, 

'i~ it was not possible within the term of this contract to update the controller 

model and to perform the parametric studies and computations with the present 

controller function would lead to erroneous results. 
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5.0 CONCLUSIONS AND RECor~MENDATIONS 
->"",-, \ 

A complete thermal representation of the expansion chambei' VI'a:S dev~loped 

and verified using pertinent test data. Additional thermal modelling was performed 

to represent the fluid network, controller logic and valving. It was determined 

that the controller funct-jon as supplied by NASA was not correct since computed 

results would not correlate with the test data. 

Analytical model of two design concepts were developed for parametric system's 

evaluations. However, these models were determined to be invalid due to erroneous 

controller functions. 

The analytical model as developed of thermal system is an accurate representation 

of the expansion chamber thermal physical system. Using this model as a basis, 

an experienced thermal analyst could update the controller functions and subsequently 

conduct systems performance evaluations. 

models are contained in the Appendix. 

Complete listings of input data for the 

It is recommended that futher testing be performed to determine the cause of the 

unsymnetrical temperature response which was observed in the expansion chamber data. 

A test is recommended to supply fluid into a single inlet manifold and observe 

the possibility of fluid leakage into adjacent counterflow passages on the cylindrical 

section. Additional tes ts are recommended to determine the possibil ity of fl ui d 

flow restrictions in localized portions of the chamber. These tests will involve 

pressure -and flow rate measurements on specific portions of the cylinder section. 
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NOTES: 1. NUMBERS WITH ( ) REPRESENT ONE PIPE. 

2. ;-.IU~1BERS UNDERLINED REPRESENT THREE PIPES. 

3. XX PREFIX ON EXCHANGER REFER TO CIRCUITS AS FOLL0\4S: 
(XX = 35) IND ICATES FLm~ FRO~l 3600 SOURCE 
(XX = 37) INDICATES FLOH FRor~ 3700 SOURCE 
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Figure 3'. Representation of LiqUid Supply System 
(Top Heat Exchanger) •. 
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Figure 4. Representation of Liquid Return System 
(Top Heat Exchanger). 

&---!~ RETURN 

1,;;.;... 
J.~, yl 
I . 

d 

-. , 
l 

L~_ .. -..""".,_ .. _ ........ "...,."",.,..,., .""""'~ . .,..,.: .. ,.,......,.~ .. ~ .. ~_,~" . ~.~ ... ", .. 1,9 •• ____ .11:::::. ::1::' :=:':"~ .... ~~.~: .. "II-~ .. -... -. ~~-.' .t":'"-~-~"-~~····'lic=,,:~;·:--··~ 



, I 

1 

.,. 

i 
,i 

il 
["j 

I: 
I: ,. 

I, 

, 
i 

I 

II 
r 
t~ 

I . "'1.,' .. 

NOTES: 1. nUMBERS WITH () REPRESENT O:IE PIPE. 
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(XX=55) INDICATES FLOW FROM 5600 SOURCE. 
(XX=57) INDICATES FLOW FROM 5700 SOURCE. 
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20 

5599 

1000 
~_ • ..-_SUPPLY 

5699 

, .. ~-'. 

l 
/-< 

I. 

Is 
y 

;S, 
!( ~ 

.... , 
) 

j 
1 

1 

I 
j 

1 

! 

j 
cJ 
1 



r 

l . . 
L.:---!a 

J~' 

t· 

NOTES: 1. tlUt·1BERS WITH ( ) REPRESEiH TWO PIPES. 
2. XX PREFIX ON EXCHftNGER REFER TO FLOW CIRCUITS AS FOLLOWS: 

(XX=55) INDICATES FLOW TO 7003 LOCATION. 
(XX=57) INDICATES FLOW TO 7004 LOCATION. 

7004 

(5801)--­
(5811 )---1-_ 
5821---I-~ 
5831 ---+-C~'-

-(5861 ) 
(5851 ) 

"-l-~ (5841) 

NN N 

XX12 ~ ~ ~ XX52 
xx x 

XX03 XX13 XX53 

.~ Ln ~ 

XX14 ~ ~ ~ XX54 
xxx 

r--- ~ r---
XX15 ~ ~ ~ XX 55 

>< x x 

5636 ---\--\-:-i-
5627---T-r--T 

(5615 ) 
(5605)--

.. 7003 

i 
--I-+-- 5647 

... -.----( 5655) 
-(5665) 

Figure 6. Representation of Liquid Return System 
(Bottom Heat Ex~hanger). 

21 

,./ 

[Sii y 

1 

.... , 
1 



r H 

----,~ ._- ---------,,----------

" , 
i 
~ 
I' 
[ 

t~ 

~i 

:r 
~1 

~r i 

--, 

,,~-

~. 

..--­
! 

j 

N 
N 

; • !. ' 
T-T- -:;- j .. ~~ -+ 

1000 8099 
, --8;2 8';' 

900 8199 

...----.. _-

18100 8121 811 • 

r .\ 
'" 

r _, 
T~ 

rOO! "' .... 

- - -.-- ----------

NOTE: GROUPS OF 3 PIPES 
UNDERLINED IN THIS t"ODEL 
REPRESENT 2 PIPES IN THE 
PHYSICAL SYSTEt-1 . 
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and Return Circuit. 

-'V' 

:. ' -,.~----.., 

-l 

1 

~ , , 
, i 

I 

1 
1 

,......---, 

1 
~ 

I 
--l 

j 
i 
I 
I 

l 
. j 
~ 

"I 
~L _~___ ~~_~ ___ .~~. ___ "_" ... _" ____ -__ ._. __ .. ___ . ___ -'_._ ... _~~~~_~_ .. _.~_-~_.~ ..... _ .. _~._ .. __ ~:f ____ ~: ~ fif ~\~ 



r,.···~·' 

i 
, 

I
, 

i It ,I 

L. 
f 
(; 
~ I 

~ J 
, ~ 

:1 

~i 

~ 

Ii 
I;'; 
,ji 

: ,[ 
,'1 
! , 

I' ~ 

~ 

Ii 
III 
~. i 

iii. 
~ I 

~ 

":,l> 
• t 

N 
W 

."" .-~:\ , 

900 9099 

9~2" 9121 

1000 9199 

. ;~, 

19100 9121 
• 

.~!¢1 

912~ 
&. 

-----' _._--------

,l\', if: < 
\, I 

NOTE: GROUPS OF 3 PIPES 
UNDERLINED IN Til IS t·10DEL 
REPRESENT 2 PIPES IN THE 
PHYSICAL SYSTE~1. 

Figure 8. Representation of Liquid Supply Entering Lower Cylinder t·1anifold 
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6.0 APPENDIX: DOCUMENTATION OF CO~1PUTER MODELS 

Enclosed in the Appendix is a copy of the SINDA computer program inputs used 

to simulate the ACPL cloud chamber \'lithout and with a controller. The first 

input is for the case without a controller, ACPL Test No. 11. This input data is 

on MSFC tape No. 35312 under file name TPFS and element name CLD6CAS1. The second 

input is for ACPL test no. 25 with a controller. This input is generated with the 

use of MSFC tape no. 35312 and the element updates shown in the left hand column 

of the printout . 
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lIL.;jbll 
OLUbl .. 
Q .. lo,d IS 
GLDblt. 
C\.lIdl7 
(, ..... 018 
l: .. u,,19 
eLuoZe. 
OulolJ.<:i 
:)I.UCl..:2 

ct. (',02 3 
(,(.1.1 .. 2 .. 
0 .. 0<1":5 
ul.IJb2to 
('Lou27 
CC.Gb28 
(!Lu,,":9 
Qt.,UtIlO 
uLUdJI 
O"ClJJ2 
UI.(;uJ) 
C .. ouJ .. 
Cl.LJt!JS 

000 
ceo 
Oi.u 
oeo 
uoo 
OLiO 
000 
aCiO 
"Oil 
Cuo 
oco 
OOu 
ceu 
liDO 
('ou 
0(;0 

ell_ u U ,jb 00 U 
Cl.ubl7 000 
Ql.llU.Jd I.IJI.i 

~,~--.--.... ---~-, 

BCD 6SYSTE~ TIME SECUNDS. cORRESPONDENCE 
~CD 61S I TO l • ~07l,"07~. SENSOR 8 

END 
-109 

bCD 6SYSTEM TI~E SECUNDS. CORRESPONDENCE 
"CD 615 I TO 3 • "Gal.~~ij~. SENSOR 9 

END 
-liu 

BCD 6SYSTEM TIME SECONDS. cORRESPONDENCE 
~CD 015 I TO J • ~09J,"u9", SENSOR 10 

ENO 
-Iii 

BCD 6SYSTEM TIME SECONDS. cORRESPONDENCE 
bCD 615 I TO J • ~ll.il.~IO~. SENSOR II 

END 
-112 

BCD toSYSTEM TIME SECONDS. cORRESPONDENCE 
bCD 615 I TO l • ~lll.~II~. SENSOR 12 

END 
-113 

DCD 6SYSTEM TIME SECUNDS. CORRESPONDENCE 
bCD 61S ITO"·'10~~.SENSoRI3."OOl.SENSOHI~ 

END 
-II" 

bCD 6SYST£M TIME SECONDS. CORkESPONDENCE 
~CD 615 I TO 3 • "O~2."OOl. SENSOR IS 

END 
-115 

BCD 6SYSTEM TIME SECONDS. cORRESPONDENCE 
bCD 61S ITO ..... ~~~.SENSoR16 ... 0CI.SENSO"17 

END 
-116 

bCD toSYSTEM TIME SECONOS. CORRtSPONDENCE 
bcU 615 ITO .. • .. uul.SENSOH19.'06 ... SENSORI9 

END 
-117 

BCD 6SYSTEM TIME SECUNDS. CORRESPONDENCE 
BCD 61S I TO 2 • "06l. SENsOR 2~ 

END 
-118 

bCD 6SYSTEM TIME SECONDS. CORRESPONDENCE 
bCD olS I TO 3 • ~0'2.~003. SENSOR 21 

EI~D 
-119 

bCD toSYSTEH TIME SECUNDS. CORRESPONDENCE 
~CD tolS ITO~."uto2.sENSOR22,~061.SENSOk2l 

ENO 
-1210 

bCD bSYSTEM TIH~ SE~ONDS. CORRESPONDENCE 
btU ~IS ITO'l·~LlOI.sENsoR~~."OI3.SENSUN25 
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- . .. -.---
ac aSH 000 
atotl'iO 000 
OLuil'll ouu 
QLoUtl'l2 001l 
GlUtl'i) CIao 
Cl.Ub'!'1 000 
c;.ou'lS CluO 
C<.OU'1b CluO 
OL'OtJ~7 uoo 
CC.Otl'ltl (joa 
Ol.uu'19 ClOIl 
OLLJ":'O QuO 
OL[lts~l coo 
O(.Utl:'2 000 
GCuuS,l "ail 
CloudS'! "Go 
GLCU~S cuo 
OCDoSe uClO 
ul(.tJ~7 oc;o 
[J[.U<l:.8 UOIl 
CLt;bS9 DUll 
OtO!lbQ OCiO 
01.00 1..& "au 
OJ..t.bb2 CIao 
CLOub;; 000 
0 ... 1)" b'l 000 
OLUdbS O"U 
OLUtl<>b (lOu 
ul.uo b 7 OUO 
aLQuo£! ;)00 
CLUb,,9 OOu 
uLu tJ Hl (Jeu 
L~ l.1:l7 1 CILlO 
C, .. ,J:l72 "c.o 
OLt;ll/l Uilil 
O<'l;1J7'1 "OLl 
[J(..u~lS uco 
O(.Ud1b ;;'00 
0",utl77 (lIlQ 

Cl.ud1S CoCu 
Ol.ub79 OOu. 
OL.ullo~ "00 
ULUoSl 000 
O::'ClItlZ auo 
DL,(}tll:! l (jOu 
OL.utll:l't uliO 
OLUlJllS oeo 
OL[,tll:ib uto 
CC.Ut!tl7 QIJIl 
C<.U1;!l:ltl OUIJ 
Q",U1J1:l9 (,ou 
c ... u!;>'fU cou 
Cloud'll uUU 
OLuo';2 oao 
e .. uCl9J uDO 
Ci ... L.,,';'i coo 

BCD 
beD 

fiCO 
lieD 

fiCO 
tieD 

beD 
tieD 

fiCO 
IICD 

ileD 
ilCO 

ilCD 
lieD 

ilCD 
SCD 

ilCD 
lieD 

(:.;, ,. , \ 

END 
-121 .•... - .•. , , .... ',. ",10 

~SySTEM T IME SECON["~, CORRESPONDENCE 
~ I 5 ITO ..... " 12, sEN~>j;~J,6 ,1i0 If, SENSOIU7d 1·" • f h 
END " 
-12.2 •.. _" ••.. 
6SYSTEM TIME SECONDS, CORRESPOND~NCE 
blS lTO'l-'1022,SENSOR2S,303S,SENSOH29 
END 
-123 '; . 
bSYSTlt1 TI~~ SECONDS, CORRESPONDENCE 
blS lTO~-303S.5~N~DRlo,3Dlo,5EN50H31 
END 
-12'1 
bSYSTEM T1ME SECUNDS, CORRESPONDENCE 
blS ITo'l-la36,sENSORl2,3QI3,SENSOHll 
END 
-lZS 
bSYSTEM TIME SECUNDS, CORRESPONDENC~ 
blS ITO~.lu13,S~NSOR3'1,lQOl,SENSORlS 
END 
-126 
6SYSTEM TIME SECONDS, cORRESPONDENCE ,I 

blS lTO'lalyu3,S~NSOR3b,lOl2,SENSOHl7 

END 
-121 
6SYSTEM TIME SECUNDS, cORRESPONDENCE 
blS lTO'ialu32,SENSORl8,lQll,SENSORl9 
END 
-128 
6SYSTEM TIME SECONDS, cORRESPONDENCE 
blS lTO'l23U31,S~NSO~~O,S03S,SENSOH~1 

END 
-129 
bSYSTEM .TIME SECUNDS, CORRESPDNDENCE 
61S ITO"·S~lS.SENSOR'i2,SOl6,SENSOR'i3 

END 
-13u 

tlCD bSYSTEM TIME SECONDS, cORRESPONDENC~ 
bCD blS lTO'l·SJl6,S~NSoR'i'l,50Il,SENSOH'i5,· 

END 

.. 

~ .' . 

"V' -. t~ 

• t 

! 

-Ill .. . ~ ~.~" 

fiCO 6SySTEM TIME SECONDS, CORRESPONDENC~ 
&CD 615 lTO'i a Su13,SENSOR'l6,SOOl,SENSOk'l7 

END 
-132 

BCD 6SYSTEM TIME SECONDS, CORRESPONDENCE 
bCD 61S lTO'l.S~~l.S~NSOR'I8,50l2,SENSOri'l9. 

END 
-ll3 

BCD 6SYSTEM TIME SEeuNDS, CORRESPONDENCE 
tieD 615 ITO'i.SOl2.S~NSoRbO,5Q31,SENSOR51 

END 
-13~ 

bcD ~SYSTtM TIME SECONDS, CORRESPONDENC~ 
eCD 'IS lTO'l.S~Jl,S~NioH~2.lnuo,S[NSO~S3 
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O(.ub98 
OL-U:l 9 '1 
(j(.l.l%u 
ulU9 ... 1 
01.0'102 
Oi.U-l ... .1 
iJ •• f)9U-. 
e; .. lJ9u5 
~LIJ~\lo 

t-L.!;:)' IJ 7 
wtu9u8 
CiLl!'i<l'1 
CLU9iO 
0l..U911 
u('(.;'112 
C",U'1j3 
,:",u'il'l 
01..("-115 
~,.O<; I t. 
r:.i..O~i7 

J ... U'1I1j 
(:L(.;~t!j 

0(. i" fi -' ij 

to C; •• ,,'12 !. 
w ul.(j'llZ 

C,-OI,(.3 

C .. c.,Z'l 
0\'(;'>'"'' 
(..l,~,y ':b 

iJL\..'·O 
Cl..,;';~1i 

U •• u'U'i 
u ... lj'iJO 
Ol.ll'1.11 
C: ... u'i'J";! 

~ ... G"7 33 
GI.L,9H 
:Jl.u'tJ~ 

uLu-t';· 
Ot0937 
O:"u'lJ& 
,,(. G 't.) 9 
;:(.(,'1'10 

eto't'!1 
Ji.u9'12 
ill. ul ~ .1 
Qi.J'i '1 '1 
Cl.U't'l5 
C. ... U'i'1b 

OLu" '! 7 
""''''" L Or 'i e 
\,1.. tJ'( '1 ... 

c. .. V' :>C 

NEt. 
NEro 
Nt. ... 
NEn 
Ntfi 

Nt-.'l 
1'it.1'! 

NEW 
NEil 

-lI2 

tlE ,~ 
-ld 

\'f.\'jI 

000 
(;00 
CIllO 
uOU 
GOO 
aou 
uDu 
(JUU 
QUO 
uno 
uU!l 
Crllu 
000 
(,OIJ 
uUlj 

OOIl 
fj (HI 
QuO 
ural 
lIUU 
OuO 
coo 
CrUll 
{,U.iiI 
v:';u 
(,ilO 
wao 
oeo 
[jUO 
\iOG, 
r.~u 

UUU 
uGO 
COD 
QUI 
(,01 
,,01 
I.IUI 
L.ul 
':'Cil 
OOl 
CGU 
(lOo 
~OO F 
r.01 F 
001 ; 
(lOo F 
u(Ju f 
uGo,; F 
CflO 
OUI) C 
c,uu C.-
:;00 c 
':'ul H 
!luu M 

COO 11 

~ -;'. 

END 
-llS 

1\ "'­. .' 

~CD oSYSTEH TIHE SECONDS, CORRESPONDENCE 
BCD 'IS 'TO~.36~O,SENSORS~,7002,SENSORSS 

ENO 

tlCD 
tieD 

-1.16 
6srSTEM TIME SECONDS. CORRESFONDENCE 
blS IT~~·S6uC.S~NSOR~6.700~.SENSOHS7 
END 
-137 
6SY~TEM ilME S~CUNDSI CORRESPONDENCE 

'. , 

l:Ieo 
BCu 615 ITO~""17Lt':'.St:.NSOR:)a.7001.SENSOI-IS9 ........ - '"_,,_. 

BCD 
tlCIJ 

END 
-138 
6SYSTEM TIME SECONPS. CORRESPGNDENC£ 
615 ITO~·S?~C.sEN5JR.OI10ij3.SENSOI-l61 
END 
-139 

BCD 6srSlEM TII1E SECO~DS. CORRESPONDENCE 
tieD ~15 ITO~·Bla2,5£NSQR62.9~21,5ENSOk63 

thO 
-6li.,) 

I:ICD ~51STEM TIME 5ECONpS, ,ORRESPOHDENCE 
.CD ~~5 ATO'·92a2.S~~=DR.~,~Z22.SENSOR6~ 

END' 
-I ~ ~ 

6 C D 65 Y HE M T I HE SEC ol~D S. COR RESP 0 NDEN C E 
8CD blS lTD~caI22.5ENSoM~611102ISENGOH67 

!;:'NP 
.. t)~Z 

bCD 6SYSTEM TIME .SECONDS. CORRESPONDENCE 
BcU 61S ITO~.'12~2.slNSOR.9.8202.SENSOK70 

\!:4IJ 

,~) 

IO~~.~.,~8.IS •• ·22 •• 2uO',-21,.SwG •• 20'oIOQQ •• ·li •• ENU 
2~UIG ••• u~l.b6 ••• ~ul I~S'~.Oul .IID.,.~Olll~~ •• Z"I&O"1.8 

~ 

2b~ •• 1.9.3~~~.I·V,~~O •• 1.95.SUO •• I.~2.SS0., •• 9,7S6 •• I.9.9&D •• 1.9~ 

END 

Ilu ..... ,.9'i •. IZS!l .•. ,l.'s'!).END !OToTAI. 6PM 
2ulfu •• be.1.6u."bb.2,~S •• bc.b.IIO.,bbob,I~U'.·J'I.lB~ ••• l.8.2DO •••• ~ 
J~O.II.~,'! ... ~ •• -.~.S~C.i-2.b~S50·~~~.'1.7~~ •• -7.6.9SY.,·12., 
!.:.Ou.I-II.2.IIOU •• c1U • .1.12S ..... .1.611S0~ •• 26.b.19l5 •• ~ij.9 
2Z2S •• 68'12~LC,,7S.2.END 5TEMPER~TuRE us ~IME 

aCD .1EXECUT!ON 
COMMON INOHEADI .LENGtH 
Uln~N~ION Xrl~':'D~J 
NDIM·I~O~O 
NTH-u 
~ENGTH~O 
Ht~IND 25 

TORDE~ 

I NIT I A!.. i H T 1 ON 
INITIALIZE ~LL TEMPS. 
CALL STfSwS(b~.~.NNT.T2QQ!1 
C. II L L A H '( 0 I 'I (lH, T • G 200 I • .16.uU ••. G2 oa I I 
(. II A. I. A t1 Y l) ! 'I ( A 2 '. A i 2 • I j • J b U O •• A I 2. I I I 
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1 

C,:-:2--~ 
~ .(:~ c'"' <~., 9 ...... r~ "'" ". 

. ~ . t, 

'. 

L-J
1 

( 

~ 
.p. 

oe09S1 000 H 
O .. O'fS2 000 H 
01.G9!>l 000 H 
CC.09:''t 000 11 
0l.09:'S QUO 11 
D:'u'f:'C. (j IJ,O - 11 
OLa9~7 Ouo H 

CC,,"S8 COO 
0l.U'l:'9 000 C 
OwLi'filO -uS (juO 
CLu'tt>1 NEI'! OUI H 
C .. 1I,/;,2 NEVi uOI 11 
CLU.,bl N~\'i COl M 
(JLL'ib't NEVi Olll 11 
O~(j-;oS tI~W 0011 11 
(;1..\.11'66 Nt.i1 urJi H 

o~ l' '1 Co 1 NUl LOI H 
OLO'ibti NEil Cial H 

GLLi9b9 NI:.W 001 H 
G .. 097ii Nt-n 001 Ii 

Ci..Gv71 N£1'f 1101 11 
G':'u'/l~ NUl 001 11 
CLdJ'i 13 NUl IlUI H 
i:i.u'17'1 NEW 1;01 11 
0(,l.97:' Nt,.. uul 11 

0"U'176 Ntl'l [;01 11 
01..lI'171 N~tI QIJI 11 
0:'U'l78 NEW (jUI H 

0(.0979 N~W COl H 
0i..G91:lQ Nt.1'I flOI 11 
Ol.u'ilJl NUl Oil I H 
01.U'iu2 NEW uIJI 11 
OLG9tll NEW COl 11 
Ol.li91:l'l NEI'I UUI i1 
0'.07 tiS NE.W 001 11 
OI.Q~t:lb NU, uO I .. 11 
01.. L: 'I ~ 1 NI:.I'! 001 M 
GIoO')ltlll NEW ur.I 11 
H09!;9 NEW Old H 
OLLi9C. Nt.'N .:.ell M 
Gl.01' 'I 1 Nt.W 001 11 
01..(J992 r.eVl (jUI M 

: 
CL(J'I~l 1,t.W 00 I M 
O~U\l9" liL:.VI 001 11 
C .. u'Y9S NE~I ClUI M 
iH.(ov96 NE" 001 11 
Uuu'l'll NUl OU I 11 
C"uv9tl t.E.VI uLi I 11 
Ct.O'i'lY Nt.'II 001 M 
u .. luuC NEI'I O&'I M 
ilr.1 uU I Nt.W uiJi H 
UI..luu2 NEil I..UI M 
O"luOJ Nt.VI 01 .. N 
ii(.lu,,'t Nt,,ll (JOI M 
GLIUU!) N£Vj ulll N 
(, ... ' ... .16 NEI~ 00 I H 

(;AI.L 
CAL-I. 
CALL 
CALL 
CALL 
CALL 
CALL 

STFSQSI.S,A80 I Aliu+111 
ARyDIVcAII I ACII+I'112. I AIII+ll. 
ARyDIVCAI2;A,( 12+111 u. IA( 12+Tn 
M< yO I V t A13. A 113+ 1 I 112. I A C 13+1 1,----. ~~~.-- --­
ARYDIVCA21.AC21+11.12. I AC21+111 
At<Ylll V (A2l.A C 2l+11 .1'1'11 IA C 23+ III" ----------.------- •.... -.- .. ----------------=-;--.-:------ ..... -. 
ARYD1VCA~'t.AI2'1+11..1728 •• AI2'1+111 . 
STFSEPC8~ •• TI15A1K TEMPERATURE ~ 

CALCULATE VELOCITIES IN fT/SEC 
CNFR\',U 

CALL ffPRT2(LE.NGTH.NNT.KI01.AI00.IO.2SI 
CALL FLOTI~I:'I.i21'NNT.K37.KJd.KJYIAIOwIA?8IAIOIIA99,~0~~.~08~1 

5 -2.~,,,.81 

CALL fLOTllISI.121,NNTIK37,K38.Kl9.AIOwIA98IA1u2.A99.~oI3.'101'11 

I -3.u,!j.11 
CALL FLOTI2(SI.121.NNT.K37IK3B.K39IAI0~IA98IA103.A991'102~1'I02'11 

I -'1I"'U,l) 
CAl.L Fl.OT 12 I S 11121. NtH. KJ7 I Kl8 I KJ9 I A 10111 A98 I A I 0'1. A99. '10l3 I '103'1, ------.----------- ------.------,---,- ----

. I -S """ u • I 1 
CALL FLOTI21SI.1il.NNT.Kl7.Kl8.K)9.AIOwIA98.AluS'A~9.'10't3.'10'1'1. 

5 -6 .... u.l1 
CAl.L fLOTIZISI.IZI.NNT.Kl7.K38.Kl9,AIO ... A98,A106.A99.'10S3.'1oS'I. 

1-71",,),1) 
CALL FLOT 121 S I I 14! 1 .NNT IK37 .Kl8.K 39, A I Ow, A98. A 1u7 I A99 I 'IOb3 I '10 6 '1 •.... ----------.----... -,-------•... --.- -,-, -.... 

I 
< , 

; 
i 

1--~ 
1 
i 
~ 

'. 

\~-

I -810.~.1) . ( 
CALL- fLDTI2ISI,12I,NNT,K37,K38.Kl9 I AIO ... A98.Alu8.A99,'to73.'I07'1. ~ • 

iii -9 ,lh£l,l) 
CALL FLOTI2CSI,12I,NNT.Kl7,K38,K39.AIO",A98,AI09.A99.'Iutll,'108'1. 

I -10.0.001) 
CALL FLOTI2(SI~12I,NNT.K37,KJ8'Kl9,AI0",A98,A110'A99.q09l,~0 9 '1, 

s -11.0.0011 
CAl.L FLOT12(SI~12I,NNT.K37.K38,KJ9.AIU •• A98.A1II.A99.'11~3.'IIU't, 

I -IZ,O,C.oIl 
CALL FLOTI2(SI,121.NNT.K37,Kl~,Kl9,AI0.,A98IA112.A99''1lll.~11'1. 

I -ll,O.Otl) 
CALL FLOTI2CSI,121.NNT,K37,K3a.Kl9.A10~.A98oAall.A99.~Ou'l,-1'1, 

I ~00J,-15.u") 
CALL FLOTI2(SI,121.NNT,Kl7,K38.K39,AIo.,A98.AII'I.A9~.~0~2,~ou3. 

I -16,O,Ctll 
CALL FLOTI2(5I,12I,NNT.Kl7,Kl8.Kl9,AIO~.A9S.AII&'A99''IO~2,-17. 

;5 '100I,-18,u.11 
C AL-L fLO T 12 I S I • 121 ,NN T • K 37. K38 • K 19 • A I D., A 9 it. A 116. A 9 9 ,~O.~ I ... 19, ---_. 

I '106'1,-20,0,11 
CAl.L fLOTI2(SI,121.NNT,K37.K3a,K39.AIOu.A98oAI17.A991~o63 ... 21. 

S o,o.Ctl) 
CALL fLOTI2(SI,12I,N~T,Kl7.Kl8'K39,AIO~,A98,AI18.A99'~062, .. 22. 

I -Z2,O,o") 

". 

( 

<, : 
i~' 1 
• " 1 t· , 

( 

( 
...... $ , 
(~ 

( i;;t;l 
CAL-L FLOT 12 (S 1,121. NNT, K37. KlB ,K 39, A I 0 ... A98. A 119. A99. ,/062, .. 23, . -._-.... .--- - ---.--.-----.-~ ____ . __ .~ 

I '1061,-2'1,(;,1) 
CALL fLOTlt(SI,12I,NNT,K37,K38,K39,AIOw,A98.AI2u.A99.~06I,.ZS. 

I '1QI3,-20,u,l) 
CALl. fLOTI~I~I.'2I,NNr.Kl7,K38,Kl9.AI0 ... A98,AA21'A99.~OI2, .. 27. 
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STFSw5IK23.J.G'2~bl 
STFSWSIK2~.J.G'3Ubl 
STFS~S(K23.1~G92211 
STFSItiSIK23.J,u'Ju91 
~TFSIt/S(K~3.J.G'2Ut.1 
STFSEPIK23,u93QI,u,302. G93121 
STFSwS(K23,J,G92UII 
STFSWS(K23,J.G93031 
STFSwS'K23 • .),u93~bl 
STFSIt/S(K2.3,~,G9Il~1 

STFSIt/S(K23.J,G'J291 
STFS~SCK23.3,u912S' 
STFS£P C 1<23. u9321.b'3;U.G9l321 .... 
STFSQS(K23.3.G,llul 
STFSQS(K23.3.G'~231 
~TFSIti~(K2J.J,G9IU!'1 
5 TF SE.P I K 2 2. b 9 I 2. 9." 'i 128, G9121j .<09123. 
STFS£P(K22.C.9Iu~'b'lua.G910~.G91031 
STFS~P(K~I.b912Z.u91~I.G'ilul."910~' 
STFSEPIK~~,b910~,G92l~1 

STFSQSCKI~.'1.G3~ull 

STFswSCKla,~.Gl~&'1 
STFS~SIKI8.'1,G3~~l' 
STfSItiSIKI8.~.G3~bll 
STFS~PIKI7,"JS2I,uJ522.G3526' 
!'TFS~PIKI7.bJ5JI.C.JSJ2,GJ5lSI 
STFSEPIKI7,uJ5'1I.Gl5~2,GJS'l61 

STfSQSIKI8,~,G31U2' 

STFS~~(Kl~.~.Gl71.!' 
STFSYSIKIH.i,G31~21 

~TfS~$IKld.~.GJ7b21 
STFSI:.PIKI7.C.3122.C.J726.G37271 
STFSI:.PtKll.GJ732,G37Jb,G3730, 
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\ 
DC I17S NEW 001 
Old I H tiEW 001 
CHill77 NEW 001 
0(.1 &78 Nt::,i'/ 01:1 1 
01;1179 NEW Oill 
01; II tlO l'lt:::1'1 COl 
O .. llill r.Ew (jUI 
til. I I tl 2 NEW 001 
0"1l ilJ N£W (lCl 
(HI! I tl'! NI:.I'I OLlI 
Ollll:lS N£" 00 I 
(;(.1 I!! II IH.W uOI 
OU Ira 7 NU, OU I 
(;(.11 as NEw 001 
CI: 11119 Nt:\V CiOI 
u .. 1190 -IJ I fAClU REH 
ct. I I If 1 000 REH 
0 .. 11 '12 COil REI't 
0(,119 J Cuo H CALL 
celt'i'! £lUO H CAL.L 
C(.II'iS 000 11 CALL 
::. .. 1196 000 H C,ALL 
0" 1197 OOu M CAL.L 
0(.11 'is OCiO H CALL 
C;(.1199 ooa H CAL.L· 
u':-12uO 000 H CAL.I. 
O:;;I~,"I CiOO H CALL 
C':'I"\.I2 000 M CALL 
U!..12Ul QIJO /'I CALL 
C~ 1.,0'1 CiOO H CALL 
CI;I:<I.IS 000 11 CALL 
a ... 12ut. "CiO M CAL.L 
0 .. I .:01 ilCiO M CALL. 
(; .. \<.u8 OUO M ('AL.L. 
01. i i.:IlY 000 11 CALL 
CI':~I': CiCiO H CALL 
01.1,,11 OOU /'I CAL.L 
Q"ld2 ('co M CALL 
C':'1213 oou 11 CALL. 
(jl;lll't 000 11 CALL 
!i1;1.215 000 M CALL 
CC"I .... ,. iHiQ M CALL 
0(.1£17 COO M CAL.I. 
C\,1215 000 M CAL.L 
OC.1;.:19 000 H CALL 
0 .. 1120 000 H CALL 
C. .. I~.!I 000 M CAL.I. 
Oi; 1~21 000 11 ('AL.L 
1>..1223 (jOe H CAL.L 
C"I z2'1 000 M CAL.L 
OCI .. 2S 0!;i0 M CALL 
lI .. l:lZit OOu M tAL.L 
0l;JU7 UOO t1 CALL 
IH.iaS 000 M tALL. 
0(.1 Z'J,9 coo H CAL.L. 
O"'I£j~ OVO M OL.L 

: ,.~ .. --.------.-~,...---~-.-.. ,: 

I.~ ~ f" ~-~ 

-----.-- ..... _.'-----
STFSEP(KI7.Gl7~2.Gl7~'.G37~71 
STfSQSCKI8.~.GS~UII· 
STFSQSCKI8.~,GS~111 

STFSWSIKI8.~.GS5S11 
STFSWSIKI8.~.GSS611 

STfSEPIKI7.GS521.~SS22,GSS261 
5 T F S E P ( K I 7 , "5 S 31 ,(" S S 32 , G 5S.3 S I 
STFSEPIKI7.GS5'tJ.G55~2.GS5'tbl 
STfSI.lSIKIS.'t,GS7 u 21 
STF5WS(KJ8,~,~S7121 

STFSQ5IKI8,~,G57S21 

STfSQSIKI~~~.GS7~21 
STFSEPIK17,b5722,GS726,GS7271 
STFSEPIKI7,GS73~~("s13b,G57361 
STf5EPIKI7,b~7~Z~("s7~6.(,,57~71 

PAGES 23 TO 26 

.,.,. .. " 

._-!. -

__ , __ . __ , ____ . _____ . ______ .. _0_...---- _. _____________ . 
SIDIDAI-I,TlS03.AI.Al,A(2ij+111 
SlDIOAI+I,TJS03.Ai,Al,AClO+111 -
SIOIOAI+I.TJS03.AI.A~,AC'tO+llf 
5IDIOAI+I,TlSC3,AI.A5.AJS~+111 
5IDIDAI-I,TJ515'AI.A2.~120+211 

---------.. _-- .. 

51 D I UA 1+1, T J5 IS. AI, A3.A 131.1+2 I I . -----------.------.- ----.-.-----.. ' -- .'--" ------,,----.-.. - -- .. 
S~DluAI+I,TlSls,AI,A •• AI.~+211 
SIDIPAI+I,T~~15,AI,A5.AI50+2I' 
5 J 0 ! lJ A I - I • T ~ 5 31 , A J ,Ai. AI;;: (i + J 1 , 
SIDIUAI+I.T3SJI,AI,A3.AIJu+3I, 
SIDIDAI+I.T~53I'AI,A.,AI.U+311 

.. 
5 I D I DA 1 + I. T JS.lJ ,A J ,AS. A I SO+31, ---.----------- ---.. ,--- --... ' 
SluIDAI-I,TJSJS,AI.A2,AC2u+.,1 

- ---------- ---------.. -- - ..... 

SIDIDAI+I.TJS3S,AI,Al.AI3u+.'1 
SJuIUA'+I,TJS3S,AI,A •• AI. u+'t" 
~JDIUAI+I,T353S,AI,AS,A'S~+'tI' 

SIDIDA'-I.TJ5S3.AI.A2.AI2u+SI' , 00 
SID lOA '+1. TJ!:>SJ.AI .Al,A 130+51 I, --------.-------.. '.--,---- ,-------~{:O__ 
SIUIUAI+I,TJ5S3.AI.A.,AI~u+S'1 ~ 6 
~ 10.1 PA I + I , T J ~ 53 • A I • A 5 I A I Su + 5 1 "·O-t::f-. ._'. 
SIDIUAI-I.TJ~63.AI.A2.A'20+t.'1 ~ ~ 

51 U loA I + I • T j 5 6 3. id • A 3, AI 3:u + b , , ~ g;, . 
!iIDIDAI+I,TJ:'63.AI.A't.A'.U+6J, £) 4 

510 IUAI+I.T3563 .AI .Af> ,A ISO+o" --..:.. -------- !=:.!tL. _______ .,.., _____ _ 
5 I 0 lOA I-I • T it so I • A I • A ~ ~ A' 20 + 7 I , > g; 
5 I 0 IDA I + I, T. S l; J , A I • A J • A 1 j 0 + 7 " - -. t-! 't:z:1 . _,~ .. __ '" . 

~:~:~:::::~~~~::::::~:::~~:~:: ----.. - .---- .~~&3 -._-- ~.-.'--.-- ,--~----
SIDIDAI-I.T~~Q2.AI.A~,AI2c+811 
S 1 0 lOA I + I, T."02, A I, A3. A 1 3Q+1:I11 .-----------.. -.------­
SluIUAI+I.T't"U2.AI.A •• AI.u+sll 
!iIDIDAI+I.T.!:>U2.AI,AS,AI:'u+ 8 I, 
5ILJIOA'-I,T't!:>~3,AI,A~.AI20+9' I 
)ILJluAI+I.T.S03.AI.A3,AI3u+9I, 
!iIDIDA'+I.T't~03.AI,A~.AI't~+91) 
S J 0 I U A , + I • T 'I ~ Q J , A I • A:' • A ISo + 9 I I - -,----~., 
SJOIOAI-I.T~Su •• AI.A2.AI2u+IO" 
~IDluAI+I.T.SO't,AI,AJ.AI3U+IU'1 
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• w ~ 1I?'f' ~ ~ \'f'I'I 

~ --<._ .... -- ~- ~------ ..... --~-. -- --'"" -+- - "_ .• ~--~ .• 0 .. 1287 ClOO It CALL 5IDIOA'+1,15515,AI,A'I,AI'IO+2'1" 

~/1 
OGI~.88 
(.[.12d9 

i GLlI:!vll 

I 01;.12 9 1 
--' C:(;1292 

DOD It CALL 51010A'+1,155ISIAI,AS,AI5u+2'1'1 000 11 CALL 51010AI-I,T5531IAI,A2,AI20+2SII OOu It CALL 5IDIOAI+I,T5531,AI,AJ.AI3U.2511 
DOD 11 CALL SIOIUAI+I,TbS3~.AI,A'tIAI't0+2SII 
"ClO H CAL LSI 0 j 0 A I + I • T 5 S J I • Ai. AS, A I 50+ 2 S I I - .... ------... Oll<:93 (jue 11 CALL StDIUA(-I.T~~35.AI.A2.A'2C+2bll Cc.,~r;'t 0.10 .,.. CALL SIDIUA(+1.T5535.AI.AJ.AIJQ+2bll 0i.1;.:95 LliO 11 CALL ~jDIOAI+I.TS535.AI.A~.AC'tU+:l611 U(.I ~"6 OliO /1' CALL ~IDIDAI ••• T~~35,AI.AS.AC50+~bll C(.I~91 000 11 CALL 5IDIOAI-I.T~~53IAI.A~IAI2C+2111 0 .. 1<:98 OtlO 11 CAL LSI DID A I + 1 .r s 5 5 3 • A I • A;S • A 1 30+ 2 7 I I . - - -----.--. - .. -. "--... .._". -, CC!:t.H C.UO 11 CALL SIDIUAI+I.T~~S3.AI.A~.AI'tO+27JI -, I C,;', JuO , OCD 11 CALL SIDIUA(+1.T~55J.AI.AS.AI50+2111 

C~lJIJI Cleo M CALL SIDIOAI-I.T5563.~I.A2.AI20.2BII GLIJ,,:l (j01l M CALL Sl~IDAI+I.T;563.AI.Al.AllO+2~11 CC 1.1(13 OCo M 'A L LSI 0 I Ll A ( + I • T:' 5 6 3 I A I • A'i • AI '10+ 2 d I I OiJl.Hd (';Ou M CALL ~IDIDA(+I.TSS63.AI.A5,AI5~+2al' - -~~- ..... -_ .... OL.!JI/S QUO REI1 
aC,I,lGc COD Rt.M PAGES 27 TO 29.3 ;,il.i3u7 001l REM 
0,"IJu8 (;&:i0 fILMIAII+ I.A21+I.A20+ I , A3 0+ I,A50- ~"~Q. I,A80+ I,G3l01 01..IJ09 OUO l1iEST.A22+II:io 
(;L.j .11 C: 
.. L. I J I I 

,,00 fILMIAII+ 2.AZI+2.A20+ I.AlO+ I,A5". ~!A~O.· I,A80. ,1,113 202 COu I1TE5T.A22+2Is 
O"IJI2 oOU FILMIAII+ 3.A21+2,A2u. I,AlO+ I I A50. g,A'I". IIABo+ 1,<i320l 

0 
QCIJIJ 

0 OL1JI'I -., uLIJIS 

ceo MTEST.A22+2IS 
ClOO fILMIAII+ 'i.A21+2.A2Q+ IIAlO+ I.A5". I ,AltO. I ,A Ii 0+ 1,1i320'l 000 I1TEST.A22+0!'S ilLI,jlb i;(iQ FILMIAII+ 5.A21+1.A~&+ :.AJO. I,AbO· ODA't(jo I,ABo+ 1,<i320S uLd J 11 Ollu MTEST.A22+115i 

0!..1 • .&8 
QCjJj9 

(.LiQ FILMIAII. 6.A21+7.A20. 2,A30. 2,~50. 2,~'tC. 2~~BO+ ',li3211 000 M1E5T.A22+7)5 Ct.I..l':u 000 fILHIAII+ 7.A21~2,A20+ 2IA3~. 2.A~O. 2oAitOo 29ABo+ 1.1i3212 ; uI..l.l21 '''0 MTEST. A22+21 S ! uL.IJi2 OUu FILMIAII+ 8.A21+2DA20. ~.Alu. 2.AS~. 2,A't0. 2.ABoo l,lil213 I Gt.I.HJ I "CIl MTEST.A22+2Is I 0 .. 1.)"" 
I OL.IJ~S i 

J 
GL.IJ2b 
GLIl~7 
OL.iJ4ta 
C(.I:!29 

CoOIl FILMIAII+ 9.A21+2.A20. 2,A3~+ 2,A~O+ 2 g A'tg+ a,AliO+ l,li321~ 000 I1TEST,A22+4t15 
000 FILHIA1I+l u .A21+7.A20. 2.A3u+ 2,A~u. 20A't0+ 2,A 80+ l.til2lS 001.1 I1TEST .A22+71$ 
000 FILMIAII+lltALI+3.A20. 3,AlO. l,A5u+ 3.A't~. l,ABo. 2,lil22, DuO HTE5T.A':2+JI5 OOI.3JO 001.1 fILMIAII+12.A21+~.A20. 3,A30+ 3DASa o 3.A'iO. 3.ABO+ 2,<i3222 eLI)JI 000 MTEST.A22+'t15 

GI.I~3:! 000 FILMIAI1913.A21+~IA20+ 't.A30+ ~IA50+ '1,4'10+ ~.ABO+ 2.<i3226 CJL.IJJ.3 OOu M1EST.A22+~15 
~LI:;'J'j OUU a •• ~.~. _ <,." • ~ FILMIAII'I't.A2It3,A20+ ~~A3~+ ~.ASO+ •• A'IC+ 't,ABo+ 21~3227 CCIJ';!:. 000 MTEST.A22+JIS OulH6 000 FILMIAjl+I5,A21+S~A2Q+ 3,A30+ 3IAb~+ loA't"'+ 3,ABo+ 2.<i3231 O:..I.l17 Oe.O MTEST.A22+~IS 
~c.IJJa 000 FILMIAII.16.A21+~,~20+ 3.A3UO 3IA~~O 3.A't",+ 3,A60+ 2.ti32l2 I 01.1339 uOO 11T£ST. A22+6) S f: 01..1 jll" 000 FILMIAII+17,A21+ •• A2Q+ 't.AlO. ~.A5U. '1DA'tO. ~.AaO+ 2,til235 U.I.l'i 1 COO MTEST.A22+bI5 

~, ~ 
(,1..1.1"2 OULI fILHIAII+lb.A21+S.A20· 'I '" AlU+ If I A50+ 't,A'i u • It,AdO+ 2,<i3236 I 
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Ot. Il'll 000 I1TEST.A22.S,s 
Ol.dH'I ODD FIL"IAII+19.A21+J.A20+ l.A3g. 3,ASO. 3.A~O. 3,A80+ 2'~32~. 
O('IJ'IS 000 HTEST.A22+JIS 
(j(;jl't6 OUU fI LH I A II +21;' A21 +'1. A20. 3, A30.3, ASO. 3.A'tO~.l·; A80+ 2. Cil2'62 
Otal'l7 [lOO HTEST.A22+'I15 
~ulj'tS 000 FI~MIAII+21'A21+'1.A20. '6.AlO. ".A~O+ 'I.A'60* '1,A80* 2.Gl2'1b 
0(.1,)'j9 i)IJU MTE5T.A<:2+'I15 \ 
c·e; I ~::'Q ClOD FI~MIAII+22.A21+l.A20+ '1.AlO+ '1.ASo* '1.A'tO. '1iA8U+ 2,G32'67 
OlllJ51 auu MT£5T.A22'1-ll$ 
OLI.:iS2 (lilO Fl~MIAII.2l.A21+1.A20. S.AlO. S.ASo+ s.~'1~+ S.A80. 1.1i32SI 
(leahl 000 MTEST.A22+715 
cellS'I COO F1LMIAil+2'1~A21·2.A2o* i,A30+ S,AiD+ &,A'I~' 5,A80. l,lil2S2 
""I.lSS ",~O MTE5T,Ajl2+~15 
CI.I.l::'b '"CO FI~MIAII+2S.A21.2.A20* S.Alu+ S,A50+ S.A'IO+ S.A80+ I, G3ZSj 
01.13£>7 Ul.iO HT£5T,A22+215 
CL.I.J::.8 CWO FILMIAII+Zo,A21·2,A20+ S,AlO. S.A50. S.A'IO+ 5.A80+ 1.<il2S't 
IhljS9 000 MTE5T,A22+21$ 
1(." 1 jbu (j00 --.- FILMIAi1+Z7.A21+7.A20* S,Alu+ S,A50. S.A'fC. &.A80* I.Ci32SS 
:;1, \';01 DCU HT£5T.A2Z+71$ 
.}'-. 1"!\ Co ~ "Ou f'~MIAII+28,A21+j~A20+ ~.Al~+ b.A~O+ b,A'IQ+ ~;A80+ 1.lil26& 
tL..l.lb3 000 MTE5T,A22+11$ 
;:i.l.H." OUo F1LMIAII+29,A21+2.A20+ 6.A30+ 6.A5a+ 6.A"~+ 6.A80+ 1,lil262 
~l. I,Jb5 CuO MT£5T,A22+21$ 
t:z"1 JU !.co ., .. _---- .---- f" 1 UI I ;.. I I .,) u , A 2 I + 2 • A 2" + 6. A 30" 6, AS 0. - ., A 't (j + 6. A 80. 1,lil263 
0(, I JI.7 '"00 MTE5T,A22+2Ji 
GulSbli ,,011 FILMIAII.3I,A21+2.A2Q+ 6,Al~. b.ASU+ 6.A'I~+ ~.A80+ I.Cil26'1 
0,"IJt.9 0(,1.1 MT£5T,A22+"'5 
C"IJ7Q DuO fiLMIAII+~2,A21+1,A20+ 6,AlO+ '.ASO+ 6.A'I0+ 6.A80+ 1 ,lil2~S 
0(,1.371 COO I1T£ST,A22+115 
0 .. \372 CLly f"lLMIAI2+1 ,A21+9".\20+ I,A30+ I,A5u+ I,A'IO+ I. A8 0+ 1.1i3301 
cel313 DOll MTE5T,A22+YI5 
(;;"I,H'j IHill FI~MIA12+ 2'A21+2.~20+ I.A3". I.ASo+ I,A'to· I.A 80. 1,1i3302 
1)~I..l7:' 000 MTEST,A22+~15 

GCIJ7b 000 fl~MIAI2. 3,A21+2.A20+ I,A30+ I.A!>O· I,A'IO+ I,A 80+ I.CilJOl 
01.1.:77 OUu HT£5T,A:i2"~15 
O ... llla "Ou FI~rIlAI2+ ",A:£I+2.A20+ I.Al .. + I.A::'u+ ~.A'IO+ I.A 80+ 1,C.llO" 
CCI.J79 000 MTE5T,A22+215 
Ol.IJ8Y 001.1 fILHIAI2+ 5 • .II21+'","A20+ I.Alu+ I.ASO· I,A'IQ+ I,A 80+ 1.lil305 
CI..aJdl (,UU M1£5T,A22+91Si 
O;:'ljli~ 000 F1LMIAI2+ 6,A21+8,A20+ 2,AlO. 2.A50. 28A'tC+ 2.A80+ 1,1i3311 
CLlllis) "Ou MT£5r.A22+SI5 
cJ':'IJd'j 000 -. F1LMIAI2+ 7,A21+2,A20+ 2.AlO. 2.A50. 2.A'IO+ 2.A80+ 1.(03312 
CL. 1 J!lS uuo MTE5T,A22+2)5 
iiI. I 386 0,"0 fILMIAI2+ a~A21+2.A20+ 2,A30+ 2.ASO+ 2,A'I~+ 2 •• 80+ I,Cillll 
UIJI.lli7 "O&.) MTE5T,A22+2)5 
l.!,,,JaB 000 Fl~MIAI2+ 9.A21+2.AlO+ 2,AlO+ 2.A50+ 2,A"0+ 2,A80. 1.1i3ll'l 
J(j 1 JI3 \' 000 MT£5T,A22+215' 
(jLlI:,9 .. ceO . - +-~ ........ - .... fl~MIAI2+1~.A21+8,A2C+ 2,AlO+ 2.A50. 2,A'Iu+ 2,A80. 1,(illlS 
otlJYI ClGO MT£ST,A22~bI5 
CLI.I'iZ COu F1LMIA12.11.~21+S,A20+ l,AlO+ l,A50+ l.A~~+ 3,A80+ 2.1i3l2& 
Oi.IH3 u~u MT£~T.A22+~15 
C,i.IJY'i (j(Ju f"lLH!AI2+1Z.A21· ... A20+ 3,AlO+ l.ASo+ l.A'f,+ l,A80+ 2.1i3322 
ul...J95 ",00 MT£~T,A22+'jli 

ell :I'io coo fl~HIAIZ+13,A21+'j.A20+ ",AlO+ ",ASO+ 'I,A'I",+ ... AijO+ 2,G3326 
:::.d J97 uua MT£~T,AZ2+'t" 
:l",Ij90 IlOU fILMIAI2+1'I.A21+~.A20. ~.AlU+ "'A~O. '6.A't~. 't I A80+ J., GJ327 
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Oi,,, ,,'16 
01. 1 'I'l1 
0(,1 rl'tU 

Cul't'1'1 

ell I '. GO 
Qui"!>! 
ij(.j'l',,;,c 

CLI1'5) 
C;1.1'l~'1 
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coo 
000 
oou 
cou 
oco 
uOO 
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COO 
DOLI 
DiJll 
OOu 
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"Ilu 
QUO 
ceo 
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(leu 
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HTEST,A22+S)S 
"J LI1' A 12+ 15, A21.S, AlO.·-), A30. 3, AliO.· 3, A"U.~3 t·A80.· .. 2+Ci333.L 

I1TEST,A2Z+bjS 
f'LMIAI2+16'AZ~+.'A20+ ),A30+-3tA~O.3"'IQ+ 

3,.SO+ Z,(03332 

MTEST,A22+6IS 

-

... ----- --_ .. FILM I A 12+ 17, AZI +0, Ale,,· ~,A3e+'''' ASO.-", A"u+ ... , A80+ l. G3llS -.-.---------.---- --------.. -.-.--... -.--... 

MTEST,A22+bIS 
t· fILMIAI2+18,AZI+S,A20+ ~,A30+· .. ,ASO+ .. ,A"' ... ,A80. Z~,"333. 

MTEST.A2~.::'IS 

fILllIAI2+19.A21+S,AZO+ 3,A3~+ 3,ASa+ 3,A~O+ 3.ASO+ 2,(033'11 

MTE5T,AlZ+:'IS 
,"-.-,,--.-, •. - fiLM I A 12+2~' AZ I +'1, A21l+ ·.3, A30~ 3, ASO+3, A~{,+ 3, A80+ Z, G33'1Z ..... -.------. ___ -,--._ .. _______ . _______ ...... 

I1TEST,A22+'OS 
fILMIA,Z+ZI,AZI+'1,A2u+ ",A3D+ 'I,AbO+ 'I.A'IQ+ 'I,ABo+ Z,G33~' 

MTEST.A22+'I15 
FILMIAI2+22,AZI+S,A20+ ~,A30~ .. ,AbO+ 'I,A'I,+ 'I,A80+ Z,<i33'17 

MTEST,A2Z+:'15 
.. --.•... ,,--.. FILMIAIl+23,AZI+I:ltAlO+ S,A3". StA50. S.A'ID+ Ii,.an+ 1,(033SI . -.----.. -------.­

MTEST,AZ2+SIS 
fILMIAIZ+Z~.A21"2,AlU+ S,Al~+ !i,Abll+ S,A~~+ S~ASO+ 1,(033S2 

~1TEST.A2l+2IS 

FILMIAIZ+25,AZI+Z,AZO+ S,A3U+ S,ASO+ StA~~+ S,ASO+ 1,<i33S3 

MTE~T.AZ2+2IS 

-----------. fiLM I A IZ+Zo, A21· Z, AZO+ S, A3D+ S, AS!O+ 5, A'Iu+ S, .80+ I, <i33S'I - --------... - .. - .... ---- .-______ _ 

MTC:ST.AZ2+ZIS 
FILMIA1Z+27,A21+8,A2U+ S,A3D+ S,ASO+ S.A'IO+ b,A80+ 1,<i33SS 

MTEST,AZZ+815 
FILMIAIZ+ZS,AZI+9,A20+ 6,A30+ 6,ASo+ b,A'IO+ 6,ASO+ 1,<i3301 

MTEST,A22+9IS 
FILMIAI2+;.:9,AZI+2,AZO •• ,A3Y+ 6,ASO+ 6,A~Q. b,A80+ 1,<i3362 

MTC:ST,A;t.2+ZIS 
fILMIAI2+3~'AZ1+Z'A20+ ',A30 •• ,ASO+ .,A'I,. O,ABo. ',G3303 

MTEST,A;':l+~IS 

fILMIAIZ·31.All+2,AZO •• ,A30+ 6.ASu. 6.A'IO. ',ASO+ I,Ci330" 

MTEST, A2l+·215 

" 

0 0 
... ~-~. , 

. --.-. --. FILMIAI2+JZ,A21+9,A20+ o,A30+ .,.50+ ','''0+ o,ASo+ 1,<i330S 

MTE::'T.A2ll+'iIS 

.... ~~ .. ... -

~ ~ -----_._-_.-
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MTE~T.A.i:2+IIS 
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MTEST,A22+2IS 
F I L M , A I I + 3, A 2 I .. ;& , A Z 0 + 2 3 , A 3" + 2 3 , 'S I) • Z 3 • A ~ , + 2') • AdO. I, <i S Z U l ... ___ ._ 

MTEST,A0I2+2IS 
FILMIA11+ "'A21+2,AZ~.Z3,A3U.Z3.A§O+23.A'IO+Z3'A8i+ 1,~SZO'l 

MTEST.A2Z+;!IS 
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MTEST, AZZ+ 115 
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I. <iSlll "'-- -----"---.-------
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or.ISII 
CIHSI2 
UIIISll 
OOI!:!.'I 
OC.I,,15 
('Ll!:ilo 
Owl!>17 
C"I S1tl 
1j,,1519 
C~I~.lU 
C.L·I!:>~ 1 
OLI!:>22 
U"l~.tl 

10'1; 1 :,~'I 
CI.IS':5 
UCI':JJ.tJ 
"1.1:.27 
UI;I~2S 

O"I~2'i 
Ol.l::'l( 
UL.it>J1 
"(;I~l2 
:::C.ISll 
OC.I(,ll; 
O~ISlS 
cc. I!)J~ 

-' 0101:'17 
o OLISJ8 
~ OLI!:>J9 

"" 1 :: 'HI 
O(.IS'II 
0\.15"2 
Old5'U 
QC. I !o'l't 
0'd!:>'15 
01.15'11. 
Old 5'1" 
OLI!>'Ia 
OC.~5't9 
D~IS5C; 
0L.1551 
(;i.IS~2 

0"1553 
"wl:'!:!'t 
UI.I:'!>5 
C"ic,~6 
(;1.!557 
:J1.1!:!!:I8 
0(.1559 
Ol.ISbil 
01.1561 
Ol. I !:>j,2 
(lLISbJ 
uc. 1 !> ... 
OC.I::.05 
OL.I!:Ibb 

_I i:H!li8L~ :'''h"''~ 

" Of "'- -" " 

ODD HTEST,A22+8IS 

n ", . " , 
","", 
\:"'./ 

000 fiLM I A 12+ 7, A21-+·2. A20+ Z,..-.-A30+ Zit. AIIO-+·Z,.., ''''O.2.!1-.Uo.--I_.lii~_U 
QOU I1TE5T,A22+ZI5 
DOu fJLMIAI2+ a'A2~+Z'A20.2""A3a+2,...AiO.Z"'.A'I0.2 ... ASo+. I.GSll~ 
COO I1T£5T,A22+~15 
(j Ii u .-. -•. -'- - F I L 11 I A 12 + 9. A 2 1 + 2 • A 2 0.211 • A 30.2'1 , AS 0 + 2 't , A 't 0 • 2 't , A 60. It Ci S ~ I ,.. 
C.UIl HTE5T ,A22+~ 15 , 
000 FILHIAI2+lu.A21+S.AZO+2't.AlO.2't,ASO.2'1.A'tu+2't.A80+ I.GSlIS 
Qto MTEST,A22+bI5 
~UU FILH'AI2+II.A21.~'A20.2S,A3~+2S,ASu.ZS.~'1~.ZS'A~O+ 2.GS3ZI 
CUO MTE5T,A22tSlS 
li 0 0 - ... - ... -. - F I L M , A I 2,t I 2 , A 2 I + 't • A Z 0.2 S • A 30.2 S , AS o. Z s • A '10+ ~ S • A 80+ Z, Ci sl2 2 
QUO MTEST,A22+'1IS 
~ou FILMIAI2+1l,A21+'t.A20.Z~,A30+2~.AbU+Z6.A'I~+~6.A80+ 2.GSlZo 
000 MT(5T.A22,t'l15 
000 FI~HIA1Z+I'I.A21+S'A20+Z~.AlO+Z6.A~o+Z~.A'IO+2~.Aao+ 2.GSl27 
O~U MTE~T,A22+515 
uOO FILNIAI2~IS.A21+S.AZO+2S.A30+2S.ASO.2S.A'Iu+2S.A80+ Z.Cis3l1 
ODD MTE5T.A22+SI5 
COil fILMIAI2+lo,A21+6.AZo+2S.A30.2S.ASO.ZS.A'Iil+2S,'ASo+ 2.GS33Z 
~UU MTE5T,Ai2+oIS 
~LQ FILMIAI2+17,A21+o.A20.26.A3~.26.ASo+Z6,A'IO+20.Aao+ 2.GSllS 
OOu MTE5T.A~2+~IS 

CLO FI~MIAI2+18.A21+b.AiO.26.~lU+Z •• ASO+Z6,A'I~+2.,A80+ Z.GSll6 
000 M1£5T.A22+515 
0'0 FI~"IAI2+19.A21+b.~20+2S.~3~+ZS,A50.2S.A'IO+2~.A80+ Z.GSl'tl 
000 MTEST,A22+SIS 
OOIl F1LM(AIZ.2u.A21,t ... AZO+2S.A30.2S.A~u,t2SoA'IO+2S.A80+ Z.GSl'lZ 
aOIl MTE5T,A22+'115 
'OJ FILMIA1Z+2I,A21+'1,AZO+Z6.A3Q+26.ASO+Z6,A'IQ+2b.A80+ 2.GS3't6 
o~o MTE5T,A2~+'1I$ 
000 FILMfAIZ+Z2.A21+S.AZO+20.A30+Z6.ASO,tZo,A'IO+Zb,ASO. Z.CiS3'17 
uUU MTE5T,A2i+SI5 
"L~ FILMIAI2+23.A21+ij.A20+Z7.A30+27.ASO+27.A"O+27.ABO+ I.CiSlSI 
oeD MTE5T.A22+a)5 
OUO fl~MIAIZ+2'1'A21.Z.AZO+27.A3u+27.ASu+~1,A'tO.Z1'ABO+ I,GSlS2 
O~U MTEST,A2Z.~IS 

000 F'LHIAI2+2S.A21+2.AZIl+27.~30+27.ASQ+27.A'I~+Z7'A80+ I.GSlSl 
OOQ MTE5T,A22+2IS 
000 FILMIAI2+Z~'AZ1+2.AZIl+27.A3~+27.ASO+27,A'IQ+27.A80+ I.GSlS'I 
COO I1TE5T,A22+215 
CuD rJ~MIAI2+~7,A21+&,AZO+27.AlO+27.A~O+21.A'to+27'AaO+ I.CiSlSS 
QDO MiEST,A22+BIS 
000 F1LMIAI2+Z8,A21+Y.AZO+28.AlO+Z8.ASO+Z8.A'IO+28.ABO+ I.GS361 
DOU I1TE5T,A2,+915 
QuO fILM'A12+29'AZ1+Z.A20+Z8.AlO+Z8.ASO,t28.A~Q+2~.A8~+ I.Ci5l6Z 
oeu MTE5T,A22,t2IS 
COO f'LMIAI2+lC'A21+Z,AZO.28.A30+28.ASO+Z8,A'I~,t28,A80+ I.GSl6l 
~QO MTE5T,AZZ+2fS 
QuO FII.M(AI2+Jl'AZI+2.AZQ+28.AlY+2B.A~O,t28,A"U+28tA80+ I,GS36'1 
QuU MTEST,AZ2.i(S 
QOO FILM'A12+l2'A21+Y.A20.28'Al~+28.ASU+28.A.~+28'A~~+ I.CiSl6i 
000 MTE5T.A2~+~IS 
000 tND 
000 ~CO lVARIAB~E5 2 
ljijU t.ND 
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1-'< 
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!!III 

, I 

.iwl~(>i 
Cul~102 

, e"" 15 r,·l 
uul!:oo" 
Q~I~C.!) 
OL.ISbc> 

... ~ .... '. I 

UUU ~ 
(luO 
oeu 
000 
(lOO 
ouo 

~MTt.:.r ,A.il4!"': r~ C~ ~ ~ ~., 
fILMlAl2.l2,A21+9,A20.Z8,AlQ.28,ASQ.lS,A .. ,.lB,ASi. 1,~sl'S 

H T EST , A 2 2 • 'i tJ_ 
END 
BCD lVARIABLES 2 
END 

~ 

- ~ ...... ". -~ .-- .. _---_. ----_ .. -... __ ._---_._-
O~I Sb7 000 bCD lOUTPUT CALls 
(JI.ISIIS 000 H Ifl"LTEST/2U~I.200).NE.LTESTI GO TO 1 .. 0 
C('15119' Cleo C MA~E UUTPUTs )0 EVERY 10 SEC. SAME AS DATA OUTPuT ON THE TEsT DATA 

PRoVISION MAY HAVE TO aE MADE LATfH Fot< MISSIN~ Ii.AU POINTs_ ;:)\.1510 OliO (; 

0l.1:' 11 oeo (; If ANy UN THE TEST DATA TAPE •. 
,~(~ : .. 1;: t.l;l4 !J H 5 f.f' I II. I 1;1 ,,,, IE S T , :i 

l {. I ~'J flUI lItJl 11 REAU 126, I A I I lJU·j I - I J , I" 'I, U ESt I 
Q!JI';)7'i -01 ouo C -If ANY OTHER MIS('ELL.AIIEOUS VAL.UES NEED TO BE PL.OTTEU, THEY CAN BE 

fOR EXAMPL.E, 
OUi51S 0"0 C- ADDEO IN AT ThiS POINT L.ATER ON~ 
('1.1571> OUO C .M IN CDI.UMN I A(IOO+';IOI.II- fiRST EXTt<A OATA VAL.UE 

ETC. 
OC.I~77 iHill (; M INC OL U ~IN 1 AIIOu.';IOI+21- SECON~ EXTRA DATA VALUE 

Ll-jS71l 000 C T"E5~ ExTRA SAVE CAGLS MUST BE PL.ACED ~EfO~E THE SAV~O~ CALI. 

Ol.I~H -Ill c.oo H CALL ARYSUBINNT,T20a l ,,3z.,,TZI.IOI' 

u~I~!:l!i OtiO t1 CALI. ARYMPYINNT,T20~I,S.,TZOUII 

~ Qt.I:,t!) 000 M CALL A~YOJYIWNT,T200I,¥.,TZOI.III 

o {. .. I:,ti2 NEij OUI M CAI.~ SAVWOH(T1MEO.T2~OI.NNT,AI~O'KI01,TIHENO,2SI 
tJl (;1.1:.tl3 DUO TORDc.R 

OLI"tI'i NE'" (iDI M CALL A~YMPY(H~T,T2001,I.a,T2~OII 

(.ul:,tlS ~H::'" CoO I M LALL ARYAOO(NNT,T2()OI,~2 •• T2~OII 

O"ISb6 -02 OOU H1O~ L. TEsT-\. TEST. I 
C.t.1~t:l7 DOll END 
J'.I~a8 1:.100 tlCOlENl) OF DATA 

Hill tL.T. 
.. ~--.. -. -- ...... " ~.- . 

~ASG,T THEHM~~L,Tr5AVEOS • COPYG HOENS 

,.]\)SE ~,T"ERMAL.L 

r..HEI'IINO c. 
fUkPUR 27H3 RL.71~l ~~/aZ'77 Dl:a.:lS 

Iil~OPY,M C.,S.,2 
9 eL.uCKS COPIED. 

EUf [NCOUNTEHEU ON INPUT TAPE 
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oouoa I 000 

• _ .. __ • __ .. ___ • _~ •• _____ ... _. __ •• __ .... ~.~_~ ___ ~.~ ... _. ___ r ___________ •• __ ~~ • __ * ______ • _______ • __ _ 

? 

OOU002 000 
000003 000 
UI,iUOO't 000 
UOOOQ5 000 
OJ,UOO .. 000 
UC)uOO7 000 
ouoooe 000 
000009 000 
OOllOIO '-- 000 
000011 000 
Oul.l012 000 
DnOOll 000 
UOllO I Ii 000 
00JOl5 000 
OOLlOI;; 000' 
0l)U011 000 
UOOOI£; 000 
1100019 000 
OUIJ020 000 
OOG021 000 
ooOOZl -.- .. 000 
uo0023 000 
(H1!JDZif 000 
UOO025 000 
GuOOZ. 000 
Oquu27 000 
ulliJUl6 000 
, j 1.1 ..; ~ Ii'''' 000 

.~ 1..) DUO 
LI.ILI 

UflO 
U(IUld 7 000 
liOuJJl1 000 
(JUliO)9 000 
(),}j'J 'j 0 000 
ll0lll:'l1 000 
(lOtlu'lZ 000 
UOUO't3 000 
ufiDe l .. ! 000 
ll(lll 0 '15 000 
UOlIU'lo 000 
UOOO'l7 000 
lJULJO'i1! 000 
UUUO'l9 00.0 
GnlJ(J~o 000 
OUUUSl 000 
!.iOiJOSZ 000 
HOllO:'l ono 
uuuu!:>'+ ono 

8CO 
8CO 

=-~=~cE-NO 

8Co 
NI 

3THERHAL sPcs 
9CLOUD PHSICS TEST CORRELATiON 

3NOOE DATA 
ZOOI ••• 03IS. ZOOZ ••• OBl9. Z003, •• 0961f. ZOOIf~ •• 0819.-2005 ••• 0lI5S -RAyH-c ______________ _ 
ZOII ••• OBI9. ZOI2 ••• 0761. 20~31 •• 0761. 2011t ••• 0761, 2015 ••• 0819S RAYH 
202 I ••• 096'+. 2022, •• 07". Z023, •• 0259 ~-20·2"; •• 0761 .' 20ar .. , .096115- RA Y H 
20ll ••• 0819. Z032 ••• 0761. 2033 ... 07610 203'1, .. 0761. 2035.,.08195 RAY:I 

------- ... - - -

ZO'+ I ••• 0315.' --20'12 ••• 08 19 .-olO,+3 •• • 096'1,-20,+11 •• '0819 ,-20'15 •. , .031 S5-RAYri---------------------
3001 ••• 0315. 3002,,'°819. 3003 ••• 096'1. 300~ ••• 0819. 3005 •• ,03155 RAYH 
3011 ••• 0819. 3012 •• '0761. 30Il •• ,076&, 30111,,'0761, 3015.,'08195 RAYH 
3021 •• ,0321. 3022 •• ,02S'I. 3026.,,02S'I, 30Z7 •• ,OJZI, 3031",03ZZ5 RAYH 
3032 ••• 025'1. 3033 •• ,1195, 303S.,,025'1, 3036,,'0322, 30'+1",0321 5 RAYH 
30'+2 ••• 025'1. 30'+6 •• '025'1. 30,+7 •• ,0~ZI. 3051"'0819. 3052 •• ,07615 RAYH 

~------------.---- -- --- -

3053 ••• 0761. 305'1 •• ,0761. 3055 ••• 0819.·3061 ••• 0315. 3062 ••• 08195 RAYH--------------------
3063 ••• 096'+. 306,+.,,0819. 3065 •• ,031~. 3101 •• '06'+0. 3102 •• ,05205 RAYH 
3103 ... 0582. 310,+ •• ,0::.20. 3105 .. ,06'10, 3115 .. ,0520, 3136, .. 051l25 RAYH --.---------. 
3155 ••• 0520. 316S,.,00llO, 31611."oSZO, 3163.,,058Z, 3162".0520 5 RAYH 
3161 ••• Ce'lO. 3151 •• ,0520, 3131 .. ,OSII2, 3111 .. ,QSZO, 11011.,.07965 RAYH -----------------.------- ... 
IfOIZ ••• 0796. 'I013 ••• 0~e • '101'1.,,0796, IfOIS,.,0796, If 021.,,07965 RAYH 

--------'1022 ••• 0796. '+023 ••• 061 • '102'+ ••• 0796, .. '+025 ••• 0796. '10'11., ,079,5 RA'tH _______________ · ___ _ 

E 

GEN 
IiE~ 

liEN 
GEN 

.. ------ GE;N 
GEN 
HEI1 
REI1 
REM 

'+0,+2 ••• 0796. '10'+3 ••• 088 • '10'1'1.,.0796, '+0'lS •• ,0796, '1051".07965 RAY~ 
11052 ••• 0796. '1053 •• ,081. '105'1 •• ,079', '1055,.,0796. '1101.,,07965 RAYH .. ______ ._. _______ _ 
'1102 ••• 0796. '+103 •• ,089 • '+10,+ •• ,0796, '1105 ••• 0796. '1111 •• ,0796 5 RAYH 
'+112 ••• 0796. 'I113".01l1 • '+11'1, .. 0796. '1115 ... 0796. 5001 ... 03155 RAYH .. --- __ . ____ _ 
5002 ••• 0819. 5003, •• 096'1, 500'1 ••• 0819, 5005 ••• 0315, 5011.,.00195 RAYH 
5 a 1 2 ... 07 6 I. 50 1 :1 , •• 07 6", 5 a I 'I ... 07 6 I, SO I 5 ••• a tl ) 9, 502 I , , • 0.3 Z pi RAY H _____________ 0 0_ 
:. ,J 2 :2 ••• 0 2':'.,. 5 III 6 ••• 0 :2 5 Ii. 5 0 2 7 • • • a 3 2 I, ~ 0 3 1 • , • 0 3 Z :2. ~ 0 3 2 • , • 0 :2 S '1 5i ~ A Y H to:glS 
5033 ... 11'15. SI).b ••• olS'I. S0:16 ... fJJ2L. 50'11".0321. 50'12 ... 0::59$ HAYrl '"dCi.l 

02 ~ u~; 6 ••• n ::-~--1-i 

" 
~!"'11 ••• 0321. 

• ) I • I. :: \ r I 

5-(15 1 " , • I)" 1 9 • SO:Z ••• r.-lbl. 
;. 1 , , • (I ~ l '. J ~.I' , , 

.J , ~ ,t', ~:.. 1 -' I •• ' U -, __ d I ::J 1 b .j • 1 c U :.; ..;. '-. ;.;. 1 t;..:i ••• U ~ .:. U I 

SISI.,.OS20, SI31 ••• 058~. SIII ••• OS20. 60010.,0315. 
6003 ••• 096'1. 600'1 ••• 0619. 600S".03150 601I,.,Q819. 
bOI3 •• ,0701. bOI'l,,'0761. 60,S ••• 0819. 6021 •• '096'1. 
6023.i.0259. 60Z~ ••• 0761. 6025.,.096~1 6031 ••• oei9, 
0013 ... 0761. 603'1 •• ,0761 •. 60lS ••• 0619; 60'11 ... 0315. 
60~3 ••• 096'1. 60~'1 ••• 0819. 60'15.,.0315$ 
~OOI.S" .70 ••• 0796 i 
'1031.5" • 70 ••• 0796$ 
'I f) 6 I • 5 • I. 70, ••• 0796 i 
'1071.5.1,70 •• ,07965 

SO.J3 • •• Gi';l~ 

'. I 

!.oIl61. ,.Uo'iu'; 

6002 ••• 06195 
6012. ,,0761 5 
6022",0761 5 
6032 ... 0761S 
60'12 ••• 0619Ji 

I,;.. 'IH 

h,,'I'M 
RAYH 
RAYH 
RAYH 
RAYH 
iiAYH ____ _ 

RAYH 

~E; 
8"0 -§! 

• 

Ii 081 .... I .70 ••• 07965 - -.- ----. ~------------.. ------~--­
If 091,5. 1 ..• 70 •• ,07965 

------------------... ----

PG I 

3501 •• -1 •• 3502,,-1', 3503 ••• 01. 350~ •• -1 •• 3505 •• -I.S 
1511 •• -1 •• 3512 •• -1', l5tb •• Ol.,,3il'l •• ·1 •• -3i.i ... ·l •• 
3 5 2 1 •• - I •• 35 2 2 • ,- I " l5 2 6 • ,- I .; 35 ;i'7--;. -- I ~-.. I 
3531 ••• 01. 3S32 •• -.01. 3635 •• -,01. 3536 •• -.01 I 
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000059 
UOOO.O 
OOOObl 
OU0002 
00u063 
OOOOi.'i 
OOlJObS 
UliLJO"'1o 
OaODb7 

10'LJUG.,8 
0;:;U069 
U[/0070 
ufluJ71 
GOuO/2 
UOJG73 
uOU07'! 
OIlUO'1!; 
uOOOllo 
ullw077 
00(,0711 

unU07Y 
ooooeo 
UUDOel 
DOuQ3l 

'.-I 

~. 

I 

.-I UlIU(ltiJ 
o olluoa .. 

uUUOe!i 
OritlDe.~ 

OLlUOti7 
OOUOi!Q 
UllllUtl9 
U(Jr.109u 
GOuDYI 
00U092 

1 
~~ j 

00U093 
OUOO'H 
OOU09S 
OOU09, 
OOuOH 
uODOIlS 
UOUO~9 

UOlJlOO 
000101 
UDUIU2 

,..-

-r--' 

I 
1 
i 
\ 

UOllI03 
000\0'1 
UoDIOS 
ClnulOb 
onol07 
UllLd Otl 
UuuI09 
Ouo II 0 

,",'1 
-v-. - ... ~. \,1Ij ~\') 

\:.; ~ ~ w 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
oou 

.-----------
---------~.-

-.---. --_. 

35111 .... 1 •• 35112 .. -1 •• 35116 .. ·.1. 351t7.-.~.1-.- • 

3Si I •• -.01. 3552 •••• 01. ·3:.53 ... 01. -3~SIj ..... O&t-l555 .. ~.011,-____ ------

35" ..... a I. 35 62 ~ .... a I; 3S 63 ... a it 3 5 611 It ... 0 1. 3565 •• • • 0-11 

3701 .... 1 •• 370~ •• ·1 •• 3703 ••• 01. 370Il,,~I., 370i."I •• 

3711 •• -1 •• 3712,'-1', 3713 ••• 01, 37111 •• -1 •• 37)5,,-1.1 
-------------_. -- ---'-"--

------3721 • , .. I •• - 3722 .... I •• ·-:l7 2' •• -I •• - 3721 •• "'I • .1. ____ ---------------------. 

3731 ••• 01.3732 •• -.01.3735.,-.01.3736 •• -.0;1 I 

3711 1 •• - • a I. 37 .. 2 ..... a I. 37 'I 6 •• - • I. 37'17 •• - • Q I S - ---.---

3751 .. -.01.3752 .. -.01.3753 ••• 01. 3'1511 .. -.01. 37SS ..... 01. 

37 6 I •• - • a 1. .) 7 6 2 •• - • a I. 3 7 I> 3 ••• a I. 3 7 6 'I •• - • a I. 37 6 S ..... 0 II -,.----

:'501 .. -1 .. ~S02 .. -I •• S503 ... 0lt 55011 .... 10. 5505· .. -1.1 

.------ S!) I I .. - I •• 50 5 I 2 .... I • • 550 I 3 ... a I, i 5 I 'I .... I ••. it i I 50 ... I .5 --

5~21 •• -1" 5522"-1', 5526 •• -1 •• S527 •• -I' 5 

5531.,.01.6532,.-.01.5535 •• -.01. S536 •• -.01 5-------__ 

55'11 .. -.01.55"2 .. -.01.55'16,.-.1.55'17 .. -.0& I 

5 5 5 1 •• -. a I. 5552 •• -. a I I 555.) ••• a I. 50:. S 'I •• - • a I. S 5550., .... 01 5 --.------------- .. -- .-. -- - -

S561 •• -.01. 5562 •• -.0Ij S563 ••• 01. 556'1 •• -.01. SS65, .... 011 

.------- 50701 .. -1 •• 5702 .. -1', 5703 ... 01. 570'1 .... 1 •• ~705 .... 1.5----------------------------. 

5711 •• -1 •• 5712 •• -1 •• 5713.,.01, 57111 •• -1 •• 5715.,-1. 1 

5721 •• -1 •• 5722 .... 1 •• 5726.,-1 •• S727 •• -I. I -------.------------

5731 ... 01.5732 .. -.01. 57J5 .. -.01. 5736 .. -.01 I 

57 'II • 1-.0 I. 57'12 •• - • ° I. 57 '16 •• -. I, 50 711 7 ..... a I . S - .--.. -------. -----.-- - .. -

5751 •• -.01. 5752 •• -.01. 5753 ••• 01. 575'1 •• -.01. S755 •• -.0il 

---.------. i'1'I •• -.0 I, S71>2 ..... 0 I ... S763 ••• 01. ii76'1 •• ., .01. -.765.· .... 01 S _______________ . 

HEM 
REM PG I .. 
REIoI 
REM LIQUID NODES (~UPPL.Y TO AND RETURN FRQI'I.TOP HIE) RED CIRCUIT--______ . _________ · __ ,_ 

-1000.-22 •• 0. 5 SUPPL.y BOUNDARY NODE 

000 -------. 
000 

30Y9 ••• 0'l.3600 •• ~I •• l601 ••• 0'l S 

3611 ••• 0~. 31>21 ••• 0'1. 3631 ••• 0'1. 

3651 ••• 0'1. 36bl ••• 0'l. 360:. ••• 0'1. 

3627 ••• 0~. 31>31> ••• 0'1. 36117.,.0'1. 

11>;'5 ... 0'1. 7001 .... 1.5 

3611.00.0" I 

36ISH.01I·I 
J655,,!OIl I 000 

000 
000 
000 
000 
000 
000 
000 
000 
000 

REM LIQulD NODES (SUPPL.Y TO AND RETU~N FROM TOP H/~) BL.UE CIRCUiT 

.. )699 ••• 0'1, 3700J,"I" 3805 ••• 0'1. 36IS ••• 0'l 5 

3e27 ••• 0~. 3836 ••• 0'1. 38'17 ••• 0'1. 3855, •• 0'1 I 

3665 ••• 0'1. 3801 ••• 0'1. )811.,.0'1. 3~21~e.0'l I 

3831.~.O'l. 38'11 ••• 0'1. 38501 ••• 0'1. 38b •••• 0~. 7002.,-1.1 

H~M LIQUID t~ODES (SUPPL.Y TO AND RETURN FR9M BOTTOM HIE) RED. ClRCUU ______ . _____ . _____ . __ . ___ _ 

5599 ••• 0 ... 5600 •• -1 •• 560~i,.01l. 56Ito,00'l S 

000 --.----.---- S621 ••• 0'l. 5631 ••• 011. S6'11 ••• 0'l. 565foo.0'l S _ 

000 
000 
000 
000 
000 

REM 

5661 ••• 0'1. :'I>DS ••• o'l. 5615 ••• 0'1. 5627, •• 0'1 S 

:'636 ... 0'1. :'6'17 ... 0'1. 56S5 ... 0'l. 5665'0.0'1. 7003.,-1.1 

LIQUIO NODES I~UpPLY TO AND RETURN FROM BOTTOH HIE) BL.UE CIRcUIT 

5699 ••• 0'1. 57UO •• -I •• 5805 ••• 0'1. 5615 ••• 011 S 

S827 •• ,o'l. 5836,,'0'1. 58'17 ••• 0'1. 5655 ••• 0'1 I 
~ ~-----. -----

,,Il10 b 

'ill!" 

000 5 ti 6 5 •• _. 0 'I. 5 8 0 I ••• 0'1. D 8 I I ••• a 'I. 5 6 2 I , 0 • a II 5 ________ . 

000 
000 
000 
000 
000 
000 
000 
000 

58 3 I • t. ° 'I. 5 8 'I I ... a 'I. 5 8 5 1 " • a 'I. _ 5 8 6 b •• a If. 7 a a " " - 1 • I 

REM 
R~H PG 7.8.9 
REM 
R t: H L I QUID NOD E 5 FOR C H A 11 is E R I R-LO C I H CUI T ) 

~SOI ••• I •• '1502 •• -10, IIS03.,.0'l, II~OIl,.-lo. 'fSg5,.~1.S 

'1511 •• -1 •• 'ISI2 •• -1" IISll ••• OII. 1151'1 .... 1 •• 'fS,S •• -1.5 

1If)2i •• -'-Oif. '152.2 ... 011. 'I!>ZII •• -.l. 'IS2S,,-.OM 

....• _.~_ .~._ .,_-Ow...... ___________ . ___ . ~ .•.•. 

• 

~ f", 

• 

\ ---.... 

I 

I 

~ 

---
I 
~ , 

l 

I l -~-..... ----~ ..... --! ...... ;,-"--~~ ...... §"-~~-.-<. ~-- .. --.. ---... ~-~!".--- .. ~~~-. 
t VJ J ~ 

". ____ ~. ~"_ •. _ .. !_~." ~". ...~~·_M_K,i""" ... (f}_·!_· ... '."~ ____ _ 

;', ',\,~; 
\ . 

..... t >. ~ 



~--~';-.--~-. 

I • 

• ~~--.------

olo III 
-- .. -"~. --, 

:-;,- --' 

-' 
-' 

i , 

~! 
i f 

i: 

I ! 
I ! . l I . 

'-1 
r ! : 

, i 

:r­
II 
t· 
I 

'1 
I . 

000 
uou II ~ 000 
OOull) 000 
UUDII .. 000 
OOUI H. 000 
OOUII. 000 
(JOO 117 000 
anD 119 000 
O(JlJ119 000 
OllulZO 000 
0llul21 000 
UOLJI2~ 000 
UOU 12)· 000 
00012 .. 000 
OOUI2:. 000 
onOI21. 000 
U(]U\27 000 
UOUI,,8 ·000 
UOll 129 000 
000130 000 
UOUlll 000 
0001)2 000 
OOOll) 000 
uOOIl" 000 
UUOIH, 000 
UnlliJe. 000 
00CilJ7 000 
CoJllS 000 
Dou 139 000 
(,[,01'10 000 
onol"l 000 
onOI .. 2 000 
0001 .. 3 000 
unOI .... 000 
UOUI'!5 000 
UOOI'16 000 
OOUI'17 000 
OOlJl'IS 000 
O(}ul'i9 000 
OIJUI;O 000 
unuI:>1 000 
000152 000 
UOUIS) 000 
OOOIS" 000 
OOUISS 000 
UlluIS;, 000 
UOUIS1 000 
OOuISQ 000 
0llOl59 000 
OUUIe.O 000 
UO(I II.I 000 
00011>2 000 
lJ001b) 000 
0001"" 000 
OClOl6S 000 
IJ()UII>i> 000 

_ ~~_"""' __ ~._"_· ____ T __ • .....,.... _, •• ~ •• 

e~ 
J). 1 
\-. f {~ ~ ~ ~ ~ 'l!!I!I .. -

At", 

REM 
RaM 
RtM 
IiEM 

AEM 

. -.... -... -_ ........ _--_ •. 

11531 .. -1 •• '1532 .. -1 .. ".5.33 ... 0 .. , .. S3_ ...... ·I ....... S.5u"'.1._ 
'IS'll .. -I •• '1S'I2 It -I •• 115113 ... 0'1, .. 5 ...... -1 c. 'IS"S .. _I.S .----.. --------------.. ,. ...... ---.-.. - •... --.-. 
'1SS1 •• -.0 ... 11552 ••• 0", "55~ •• -.1. "SSS,,-oO" . I 
It S 4d .. - I •• It 5 6 2 .... I ., ~ S 6 3 ••• a II, .. S 6 .... -10. 'I Ii" Ii .. -I • s ... -­
'1571 •• -1 •• '1572 •• °1 •• '1573 ••• 0'1. "57"'0-1 •• "S7S •• -1.5 

------.-._- .. 

'1S91 •• -1 •• - '1562 .... 1 •• · '1SSl ••• 0'10 '156'1 .. -1 •• · 'IS8S .. .,.1.5. __________________________ _ 
.. 59'1 •• -1 .... 592. '-1', .. S9l ••• 0 ... "59'1 •• -1 •• '1595 •• -1.5 
'1i1ol •• -I •• '1602 •• -1', 'I60l ••• 0'l, '160'1 •• -1., '1605 .... 1.5' 
'1611 •• -1 •• '1612 ••• 0'1. '161'1 •• -.1. '1615 •• -1. 5 
~IQUIO NODES FoR CHAMBER IBLuE CIRCUtT) • 
.. 701 •• -1 •• ~702 .. -1 .. '1703 ... 0'1. '170'1 .. -1 •• '1705 .. -1.5 
'1711 •• -1 •• '1712 •• -1', "713 ... 0'1. '171'1 .... 1 •• '171 ........ 5 
'1121 •• -1 •• '1722 .. -.0'1. '172'1 ••• 0'1. '172S •• -1. 5 
.. 7 31 •• -I •• 'I7l2 •• -I •• 1/733 ... 0 ... '173'1 •• "1 •• 'I73S .. -1.5 
.. "'1 I •• - I •• '17"2 .. -1', '17'13 ... 0'1 • '17 ...... - ... '17'15 .. -1.5 
"7S1 •• -I •• '1752 •• -.0'1. '17S'I ... O'l. "7SS .. -I. 5 
'17 iI I •• -I •• '1762 .. -1', '176l ... 0'l, '176'1 .. -101 'I76S .. -1.5 
'1771 •• -1 •• "772 •• -1 •• '1773 ... 0'1. '177" •• -1 •• "775 .. -1.5 
'1781 •• -1 •• '1782 •• -1 •• '1783 ••• 0'1. '178'1 .. -10. '1785 .... 1.5 
"791 •• ~1 •• '1792 .. -1 •• 'I79l ... 0'h '179'1 .. -1 •• '1795 .. -1.5 
.. a01 •• -I •• '1802 •• -1 •• '1803 ... 0'1, '180'1 .. -1 •• 'I80S .. -1.5 
'1811 •• -1 •• '1812 •• -1', '181'1 ... 0'1. .. 8IS .... 1. i 

PG 11.0'1. 13 

LIQUID SUPPLY TO CHAMBER IRED CIRCUIT) 
9099 ••• 0'1. 8100 .. -10. 8101 ... 0'1. 8102 .. -1 •• 8103 .... 0'15 
810 ..... 0'l~ 810S .... I •• 8106 .... 1 •• 8101.~.0'l. 810e ••• O'ls 
9109 ••• 0'1. 8110 ••• 0'1. 9111 ••• 0'1. 8112o •• 0'li 8121 ••• 0'15 

---. -_ .. _--_. 

._-_ .. _----

._----- .... ----

... 

8122 .. -.0". 11123 ... 0'1. 812'1 ... 0". 812S .... 1 •• 8l26 •• "'1.5 ___________________________ _ 
8127 ••• 0 ... 8128 ••• 0", 8129 ••• 0'1. 8130 ••• 0". 8131 ••• 0 '15 
8132 ... 0'15 
LIQUID RETURN fROM CHAHBERIREO CIRCUITI 
8199 ••• 0'1. 8200 •• -1 •• 8201 ••• 0 ... 8202 .... I.i 8203, •• 0'15 
820'1 ••• 0'1. 8205 •• -1', 8206 .... 1 •• 8207,,00'1. 8208.,.0'15 
8209 ••• 0'1. 8210 ••• 0'1. 8211 ••• 0'1. 8212 ••• 0'1. 8221 ••• 0'l~ 
8222 •• -.0". 822l ••• 0'l. 822'1 ••• 0'1. 8225,.-1 •• 8226 •• -1.5 
8227 ••• 0 ... 8228 ••• 0'1. 822Y ••• O'l. 82300e.O'l, 8231 ••• 0'15 
8232 ••• 0'15 
900 •• -.0'15 

RiM LIQUID SUPPLY TO CHAMBER IBLUE CIRCUIT) 
9099 ••• 0'1. 9100 .. -1 .. 9101 ... 0'1. 9102 •• -1.' -9103 ... 0'l' ____________ . ____ . ____ ~--_--_-
910'1 ••• 0'1. 910S.i-l •• 9106,.-1 •• 9107, •• 0"~ 9108 ••• 0'15 
9109 ••• 0 ... 9110 ••• 0'1. 9111 ••• 0'1. 9112.0.0'1, 9121 ••• 0'1' 
9122.,-.0'1. 9123 ••• 0'1. 912'1 ••• 0'1. YI25 •• -I •• 9126 •• -1. 1 
9127.,.0'1. 9128 ••• 0'1. 9129 ••• 0'1. 9130 ••• 0 ... 9131.,.0'1' 
9132".0'15 

REM LIQUID RETURN FROM CHAMBERIBLUE CIRCUIT) 
9199 ••• 0 .. ~9200 •• -1 •• 9201 ••• 0'1. 9202.0-1 •• 9203 ••• 0'15 
920'1 ••• 0'1. 9205 •• -1 •• 920~ •• -1 •• 920j.~~b'l;9208 ••• 0'l5 
9209 ••• 0'1. 9210 ••• 0'1. 9211 ••• 0'1. 9212.0.0'1, 9221, •• 0'15 
9222 •• -.0'1. Y223 ••• 0'l. 922'1 ••• 0". 92250.-1 •• 9226 •• -1.1 
9221 ••• 0'1. 9228,,'0'1. 9229 ••• 0'1. 92l0 ••• 0'l. 9231 ••• 0'1 5 
9232 ••• 0'15 
-IOO.~0 •• 1.5 LIQUID SUPPLY CMORE MUST BE AOOED LATER) 
-1.70 ••• 15~HOIENT AIR TEMPERATURE 
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1 
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1111 

'{ 
'f 

I 
I. 

.... 
~ 

.. 
\ 

000U7 
aQOIU 
(JOOU9 
00UI70 
000171 
000172 
llOOI7) 
00017'1 
OUlll7!> 
()(l017, 
000177 
aOOl7a 
uOlll J 9· 
JlliHl160 
0001Eq 
OeGIS2 
UQUI&l 
ODilia .. 

000185 
00ulS6 
00011:17 
00018& 
000189 
nOOj90 
OIJlJ Iii 
uuul9, 
00U19) 
00u19 .. 
Ut11l,9S 
U1)01'l6 
000197 
ODLJI98 
000 j 99 
(IOu200 
UOU201 
00020, 
UOu2Ql 
00020'1 
ooozos 
OCJlJ2U/O 
QOU207 
00U2011 
UOU209 
000210 
00U211 
00U212 
OOUZll 
OuU21'! 
00U215 
uOU210 
OOUZ17 
00UZI'8 
00U219 
U[J0220 
Ouo~:n 

DO.; 2.2 2 

.. 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

N 

ijp,!" r:r;I 

END 
ieD lCONDUCTOR DATA 

2001.2001.2002.2.86~. 
200'i.200 ... 200S.Z.86~. 
2007.2013.201 ... 2.797. 
2010.2022.2023.S.176. 
20Il.l031.2032.2.6a5. 
2010.203 ... 20lS.Z.085. 
2019.20 .. 3.20'i'i.l ..... 6. 
2022.2011.2021.3 ..... 6. 
202;.200Z.zq12.2.68 5 • 
2028.2032.20"Z,Z'~85. 
2031.t023.2033.S.176. 
203 ... 201".202'1,2.797. 
Z037.2005,2015.2.86", 
20"0.2035,20 .. S,2.66". 
20 .. 3.200l.lI0l.C,Z'i9. 
20'i6.20IS.l115.U.Z o". 
20 .. 9,20 .. 5.310S,O.281. 
20S2.20"2.lI02,O.20". 

000 ZOSS,Z021.lI3I,O.2'19. 
000 Z05B.3102,310l,I.611. 
000 206I,310S.,311501.7 
000 206~.3155,31'S.I.7 
000 2067.3103.3162.1.611. 
000 2070.3151.l131.1.611. 
000 lOOI,300I,3002.2.a6~. 
000 lOO".lOO~.lOO~.Z.&61j. 
000 l007.l0t3.30''',Z.797. 
000 lOI0.3022,3033.1.725. 
000 lOll,30ll.l032\0.622. 
000 3016.303S.l036.0.622, 
000 lOI9.l03l.l0~0.1.72S. 
000 3022.30S2.3053,2.797, 
000 l02S.3061.3002.2.66'" 
000 ,E __ --_-. ___ , 3028.300'l.l06S.2.86". 
000 l031.302',l031.10.ll. 
000 N lO) ... 30S, t3001.2.l:Io~. 
000 lOl7,3022,l032.6.l89. 
000 lO~0.l052,3062,2.685, 
000 lO'il.3033.305l.5.17'. 
000 ,,-,--,_._ JO'i6'lOI~.l026,'i.195. 
000 E 30'lY.30 .. 6,305'i.'i.t9S. 
000 l052.3015,3027,5.168, 
000 3Q55.30~7.3055,S'168. 
000 3056.3002.l102.l.357; 
000 lObl.l005,lI05,~.600. 
000 l06~,303b.lI30,O.99 • 
000 3067.300S.3105.S.666. 
000 l070.l002.3162,3.3s7. 
000 l07l.30~1 ,j(31.0.Y92. 
000 3076,lOII,3111,l.357. 
000 l079.JOC5.~001 •• OS7 • 
DOO _,_,_" . _ 1 0 8 2 • 3 U 0 I • ~ 0 2 I •• I I.. , 
000 308!).301I,~D3I,oI61 • 
000 308a.30'lI,~Olj' •• OS 

H ,~ ~ ... ~ -
aooz.zoOZ,2003.3.~~6, 2003,2003,200~,3.~~'IRAYH 
aoos. 2011 .20 12,2 _ 68S .2006,2012,20 ll, 2 .-797IR A YH _. ______ ._" _______ . 
2008.2QI~.201S.2.68S. 2009.2021.2022.2."6$SRAY~ 
,20 11.2023.202" .S_176. 20.2. 20Z'I '202S. 2 ... 68SRAYH ____________ _ 
201 ... 20l2.203l.2.797. ZOlS.Z03l.203",2.797SRAYH 
2017.20"1,20~2.2.86", 2018.20"2'20"l.3,"ijoSRAY~ 
2020.20'i .. ,20 .. S.2.80", Z021.2001.201I,2.8 0 .. SHAYH 
Z023.2021.20311l ..... 6. 202~.2031.20 .. 1.2.86~SRAYH 
2026.2012.Z022.2.797, 2027.202Z.20lZ.z.797SRAYH 
2029. Z003. 20 Il. 2 .'168 • .1030.20 Il. 2023,5. 176SRAYH ________ . ________ """_ . __ . 
2032.Z0l3.20"lt2.~68, ZOJ3.200~.201Ij,2.685SRAYH 
2035.202 ... 203'1.2.797. 203b.20J ... 20 ..... 2.685SRAYH 
2038.2015.2025.l ..... 0. 20a9.20Z5.203S.l,"'1oSRAYH 
20'11.2001.3101.0.281. ZO'i2.2002.l102.0.26"SHAYH 
20 ..... Z00'l.310 ... 0.20 ... 20I/S.Z005.l10S.0.Z81SRAYH 
20'i7.2025.31l6,0.2"9. 20~8.2035,lI55.0.20~5RAYH-----_---_---, 
2050.Z0 ..... l16 ... 0.26 ... 20SI.20"l.lI63.0.2 .. 9SRAYH 
2 0 S 1 • 20 'i I • 3 I 6 1 • a • 2 8 1. Z 0 5 ... 2 0 1 I • 3 I 5 1 • 0 • 2 0 .. 5 RAY H __ ._ ____ _ .__ _ _ 
2 056.2011.lI11.0.Z6". Z057.3101.3102.1.7 SRAYH 
2059.l103.lI0 ... 1.611. 2060.lI0'l.lI0S.I.7 SRAYH 
2002.311S.3136.1.611. 2003,31l6.l1S5.1.611SRAYH 
Z06S .l105 .ll 6 .. ol.? • Z060 0316'1. 316ltl.6115,RAYH ________ ._ .. ____ _ 
2068.3102.3101,1.7 ,20'9.l161.3151,1.7 SHAYH 
207 1 • llll • II 1 1 VI .-61 1. 2072. 3 1 11 • II a 1 01 .7 5 RAY H ___ , _. 
lOOZ.1002.3003.3 ..... 0. 300l.300l.l00 ... l ..... oSRAYH 
300S,lOII.l0121Z.68S. 3006.3012.30Il.2.7975RAYH 
3008.301 ... l015.Z~66S, l009.30Z1.3022.0.823SRAYH 

• 

lOII,30l3.3026.1.7S2. lO~Z.l026.l027.0.623SRAYH 
301 ... 3032.l03l.I.726. 30tS.lOl3.l0lS.1.7265RAYH 
3017.JO"I.30~2.0.823. lOI8.l0"2.l033.1.725SRAYH 

----------------_._ .. _-_ .. -
l020.l0'io.30 .. 7.0.82l. lOZI.3051.l052.2.685SRAYH 

---.---~ .• ---. - ........ _ ........ --* 3023.305l.305 ... 2.797. 302 ... l05'i,lOSS.Z.6BSSRAYH 
3026.3062.l003.3 ..... 6. lOZ7.l00l.l06~.l.'1 .. 6SRA~H 
3029 , 1 0 0 I , lOll ,Z. 66 .. , lO 3 0 • lOll. lO 21 • S • 1:085 R A, Y H ______________ . ___ _ 
1 0 l2 , lOll 03 0 'I I _ I P ell 1 30.ll. lO 'I 1 • 1 0 5 I , S. 1,08 S R AY 11 
3035.3002.l012.2.66S. 30.lo.l012.3022,'1.1~55RAYH 

l038.l03 2.30 .. 2.8.389. loa9.30"2.l052i'l.1~55RAYH 
30~I,3003.l01l.2."08. 30'l2.30Il.l0ll.S.176SRAYH 
lOlj",30~3.30bl.2.'Ib8. JOijS.30U'I.301 ... 2.68SSRAYH 
30lj7.l020.l035,8.389. lO~8.l035.l0'l6.8.l89SRAYH _________________ _ 
l050.l05 ... l06 ... Z.685. lO~I.lOOS.30IS.2.86'iSRAYH 
l053,30Z7.3036.10.l3. 30S ... 3036.30"7.10.l3SRAYH 
30S6.l0SS.lObS.2.~6~, lOi7.3001.lI01.5.666S 
l059.300l.lI0l.2.97 ... ~000.300lj.3IQ ... l.l57S 
30e2.l0IS.3115.3.357. l063.l027.3136.0.992S 
3065 o'l 0" 7 • J Il6 • a • 992. 3 a L 6 • 30 S 5 • 3 I 55 • 3 • 357 5 RAy H _______________ _ 
l06~.loo ... lI01j.l.3S7. lO'9.30b3.lI6l.Z.97 .. sRAYH 
3071.l0bl.3Ibl.5.600, l072.3P51.l151,3.lS7$RAYH 
l07'1. 3011 031ll.0. 99 • 3075.3021.3131. O. 992SRAYH .----------,--,---... 
l077 , 30 3l • 2 a 2 J • 1 .263. lO 7 0 • 300 ... Ij 0 01 •• 1 0 1 5 RAY H ____ ~_. ____ . __ ... _,. __ 
l080.3002'''01I,.05 ... 3091,1003,'IOII •• 1"9 SRAYH 
l083,l002,"021 •• 107 • l08'1.l0QI.'I031 •• 057 SRAYH. __________________ , 
30Bo.30ZI.~U .. I •• OS I 3087,3031 ... 0"' •• 05 SRAYH 
JOB9,3051,"0"1 •• 05~ • 30iO,30SI'''0SI •• 107 SRAYH 

--'--, 

1 
j 

1 
1 

-1 

1 
j 
~ 

'LJ! I ' 1 

'j 

~ 

r 
'"C 
:t;. 

": l 
~ 

L "--""'m' __ ~ ___ .,,_ ... .......;..~ .... ~.~~ ___ ~.~~. __ ._~~._~. _ ••• ~._~_ .• __ ~~_ ••• , ___ ~.__ . ~~_~~._~t __ ~ __ :~:~ ~ fi1; ''', \ . I 
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L 

,. ., '$oi? '" .~. .. 
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"""" ~ ~-.. -. .. \ 
." 

--
00'0221---"---'-O~0 30U ,30.1 ,'IOSI" "It . 3092.30'1'''0411 •• OS7 • -3-0-'-3-.-3-0-.-Z-.-.. -0-'-1-.-,-1-.-1-.-R-A-Y-H------------------. 

t~ 

OOU 2 2 II 000 309'1,300),11071,.1 '19 .• - 109S ,30.'4. "071 •• 05" •. aou ,306", "OBlt.l07-fRA-Y-H-._·· -------------.... ----

00U225 
00022. 
000227 
UI102211 
000229 
00U230 
OOul'>l 
u01l2JZ 
GouZl) 
GOOD'I 
OOU~H 

O()UZJo 
(JOU4! 31 
UUl)23B 
OOU239 
OoU2'IO 
(JOO2"i 
00\)2'!2 
OU02'+) 
un02~'I 

G002'E. 
oou,,<;o 
OOu;!'I7 
OQu2't1i 

-' Oou2'19 
-' (1.0 I) :2 S 0 
W Of)UZ~1 

IJOI.l~S2 

OnU253 
UOu.z5 .. 
000255 
U002S., 
UOU2S7 
00U25 .. 
OOU2~9 

OOOlbn 
0002~1 

Ouu21.2 
LJOu2bl 

0002'" 
O::;02b5 
00026. 
000207 
00uI.b8 
onU2b'1 
.000270 
OOu271 
OLl0272 
UOc213 
(JDUZ7~ 

000275 
UOu2J. 
UOU277 
UU0278 

000 3097 • 3 005 • II 08 1 • ,'1'1 '1- • 3 a 9 8 , 3 05 S , '109 I • el 6 I , 3 a 99 , 3 a 6 S , '109 I , ,OS 7 5 RAY H 

a 0 a 3100 • J 0 I 5 • II I a 1 •• 0 l> 'I. 3 I 0 1 • 3027 • II 1 a 1 •• 0 S ,J I 02 • 3036 , '41 a 1 •• 05· 5 RAY H -----. 

000 3103.30'17,"101 •• 0S • 310 ... 3005,'1111,.11'1 • 3105.3015,'1111 •• 107 SRAYH 

000,---" '1005. '10 11 ... 012 .5. 'il. 1.-'1000. '10 lz , .. 013.3.867 •. '1007. '10 1 J , .. 0 I 'I, 3.807~RAYI4~---------------------

000 'I00~'''01'l.1I015.5.'16'. ~009.'1021.'I022,5.'10I, ~010,'I022''I023.'1.529SRAYH 

000 '1011. "023. '102'1. ~. S2 9 • '1012 1'102'1. '1025.5. 'I 01, ''1017. '10'11, '10'12,5. '161 SRAYH -------------.- .. -. . --.--- .. - .. 

000 "0IS.'I0'l2 ... 0"3.3.807 ... 0191'10"3,'10'1'113.807. '10z0.'10'l'l''I0'lS.5.'I0ISRAYH 

000 '1U21.'1051.'IOS2.S.'101. '10ZZ.'10S2.'I0&3 .... 529. '1023 ... 0 S 3.'I05'1.'I.S29SRAYH ----_._-----------_ .. _.-

000 "02'1.'I05'1,"OSS,S'''61. '10'l11'l101.'I102.S.'101, WO'lZ.'110Z,'1103,3.807SRAYH 

000 '10'13.'1103 .•. '11'0'1,3. !>b7, '10'1'1. '110'1 ,'110S.S,'I o l. 'lOllS ,'1111,'1112 ,S.'Io I SRAYH----------·------------

000 '10'l6.'I112.'I113.'1.S29, '10'17.'1113,'111'1.'1.529, 'I0~8,'III'1,'I115,5.'I0ISRAYH 

000 '1060. '11'\'1, '100 1.1. '133, '1072. '111Z, '1002,1','133, '1073, '1003, '10 13. I. '13 3SRAYH - .-------.----------.--... 

000 'I07~.'I013 ... 023.1.29 • ,,075,'10231'1033 11.510, 'I076,'I033,'10'1311.'I33 S RAYH 

000 'h)77.'11.1'!3.'I05311.Z9. '10781'10S31'!06301.5100 '10,9,'I063.'I073t1o'l33SRAYH .-----.-.. - ______ ... _ .. __ 

000 .. 080.'1073.'1083.1.'133. '1081,'1083.'1093.1.'133, 'I082,'I0931"103,1.'133SRAYH 

000 .. --------.-. '1083.'110,), 'Ill 3 .1. 29-. !108'1.'1113,'1003,1.51_. '1090.'111 '1.'100'1, 1.'Il3 i RAYH--------------------

OUO '1108,"115.'1005.1.'133, 500I,5001,500Z,2.8b'l, S002.5002.S003,3.'1'165RAYH 

000 5003.5003,500'1.3. '1'10, Soo'l. 500 .. ,5005,2.86'1, 5005.5011,5012,2. 085SRAYH ---------------------... -----.. 

000 5006.5012.5013.2.797, 5007,501l,501'1.2.797. 5008.501'l,5015,2.085SRAYH 

000 500~.5021.5022.0.823. 5010.5022,5033,1.725. 5011,50J3,5026,1.752SRAYH 

000 5012.5026.i027.0.82l. 5013,5031.5032,0.822, 501'l15032,5033,1.7z6 S RAYH 

000 5015.5033.5035,1.720. SOIO,S03S,503~.0.822, S017,SO'lI,60'l2.0.S235RAYH -------------_._-- _. 

000 501S.50"2.5033.1.725. 5019.5033150'10,1.725, 5020,50'l6,50'l7,O.823 S RAYH 

000 S 0 2 I • 50 5 I • 5 0 5 2 • 2 '. 6 8 5. 5 0 2 2 , 50:> 2 , 5 a 5 3 • 2 • 7 9 7, 5 0 2 3 , 50 5 3 , 5 0 5 'I • Z • 7 9 7 5 RAy H ___ . ______ ._. _ .. _____ .... _ ._ 

000 502'1.505".50S5.2~6B5, S0251506I,506ZI2.80'l, 5026IS062,500l,3.'1'1oSRAYH 

000 E So 2 7 .50 /) 3 .506'1 .3.'1,.6. So 211 .506'1 .5065.2. Ii 0 'I. 5029.5001 150 II .2.86'15 RAY H __________ ._ . 

000 
000------
000 
000 
000 
000 
000 

6030.~011.50ZI,5.168, 5031,5021,5031,10.33, 5032,5031150'lI,10.33SRAYH 

&033. &0'11 .i05 1.5.1 oS ,- 503'11 50S 1 ,SOb 1,2.80'1, 50)5,5002.5012. Z.685SR,\YHc-__________________ _ 

5036.&012,5022.'1~195. 5037,5022,503Z,8.389, 5038.5032,50'l2,S.389SRAYH 

& 0 3 ~ • & 0 .. 2 • 505.2 • ~. 1 9 5, 5 0 'I 0 • 505 2 I 50 b 2 , 2 • 0 8 5, 50 Ii 1 ,5 0 0 3 , SOl;) , 2 • 'I 0 8 5 RAY H - .~ ___________ .. _ .. _ .. _ . _ ... 

50'12.&013.5033;5.1761 50'13,503315053,5.176, 50~'115053,5063.2.'168SRAYH 

5n~S.5nO'l.~01'l.2.~B5, 50'16.501'1,5026.'1.195, 50'17,5026,503S,8.389SRAYH 

• 

50 .. 8.5035,50'10.8.]89. 50'l9,50'lO,50S'I,'1.195, 5050,505'1.506'1,2.685SR~YH 

I> 0 I> I • & nos. 50 1 !i • 2 • 8. 'I. 50S 2 , 50 1 5 • 5027 , 5 • 1 68, i a i 3 , 50 Z 7 • 5030 • I O. 335 R A ylH ___________________ _ 

000 .----.---~-
000 
000 
000 
00.0 
000 
000 
000 
000 
000 
000 
000 
000· 
000 
000 
000 
000 
000 
000 
uoo 
000 

505'1.5030.50'17.10'33. 5055,50'17,5055.5.168, S05615055,500S,2.86'1SRAYH 

50S 7.5001.5 101.5.606, 5058 ,SQ02, S I 02,3.357, 50&9.5003,5103,2. 97'1SRAYH _________________ . __ ._ .. 

S060,SOO'l.510'l.3.3571 5001.5005,5105.S.ob6, S06ZISOIS.5115,3.357SRAYH 

50,3.5027.5131>.0.992. 506'1,5036.5136,0.99 • SO/,5,50'17,5130.0.9925RAYH ________ . ______ . ________ _ 

S066.50S5.S15S.3.3S7, 5067.5065,5165,5.666, 5008,506'1,Slb'l,3.357sRAYH 

--------.009.~003.SI'3.2.97
'1. 6070,5002.51~2.3.3S7, 5071,5061'5101.5.6065RAYnH ________________________ _ 

5072.5051.5151.3.351, S013150'lI,SIJI.0.992, 507'1,5031,5131.0.99 5RAYH 

S075.5021.5131.0. 9 9Z. 50;76,5011,5111.3.357, 5077.5033,602J,I.263SRAYH 

S078.500'l.'1005 •• lbl • 5079.5005.'1005,.057 • 5080,5002,'1015 •• 05'1 SRAYH 

5081.5003. '10 I 5 •• 1 '19 • 5082.5001. '10Z5, 011 'I • S083. 500Z, '1025,.107 SRA YH .. _____ ._~ ______ . ___ . __ ._ 

508'1.5001.'1035 •• 057 • 5085.5011,'1035 •• 161 ,i086,502I,'10'l5 •• 05 5RAYH 

----,---- 60li7 .5031.'10'15 .. 05· • 6088.50-.1,'10115 •• 05., 5089,5051,'10'15, .05'1 5RAYH. __________________ _ 

$090.S051.'I055 •• 107 • 5091,5001,'1055,.11'1 , 5092.5001,'1005,.057 SRAYH 

5093.5062.'1065 •• 1bl • 509'1,5003,'1075 •• a'i9" 5095.500'1,.'1075 •• 05'1 SRAYH _____________ .. __ ._._ 

5096.506'1.'1085 •• 107 • 5D97,5065,'IoaS,.II'I , 5098.505~,'i095 •• lol SRAYH 

r.099.S065.'I095 •• 057 • 5100,5015.'1105,.05'1 ,510I,5027,'Ir05,.05 5RAYH ___ • _____________ . ____ . _____ _ 

5102.5036.'1105 •• 05 • SI03,50'i7."105~.05 ,510'1,50051'1115,.lt'l SRAYH 

----- ii 1 05.5015." II S •• I 07 • 6001. ~OO 1,6002.2.86'1, _0021 b002 .6003, J. 'I'I65RAYH ________________________ . 

N 0003.bOOl.600'l.l.'I1j0~ 'OO'l,600""600~.2.86'1, o00516011.bOI2,z.685SRAYH 

600_.6012._013.2.797~ 6007.6013,601'1,2.797, 6008,601'l16015,2.oS55RAYH 
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000279 000 6009,6021,6022.2.1168. 6010,6022,60U,S.176, 60U,6023,602'1,S.1761RAYH 

i )1 
!' 

1 

~~ 

i 
~ 

..,' r 

r 
L 

aaoao 
OOOl81 
0002112 
000283 
000211 .. 
000285 
00u21l, 
00U287 
000208 
000289 
000290 
(IOU29\ 

PO'Ll292 
00U291 
uOu2"" 
00U295 
000296 
OLlU2"'7 
000.296 
00U299 
UOOlOO 
UOLl30! 
0003U2 
aou30) 
000 3D'! 
(J00305 

j:::> ullUlOb 
GOulD7 
000.)08 
Ou03139 
000310 
(jeLl311 
uou.:ll2 
uoU313 
U0031.\ 
00U31S 
(JOu31' 
000317 
UOUlld 
UOuJI9 
u00320 
000321 
0011322 
0003~l 

UOu3," 
01lG3;!S 
0003H 
000 ).!7 
OOLlJ2ii 

j 
I 
r 
I 

UOU3211 
Uou)30 
lJ(JU 3 31 
GlIOJ.12 
UlILlJJl 
OOJ.lJIj 

000 6012.6.02'1.6025,2.'168. "60"1 ~ .60ll,6g32. 2_,685. 60,11 ,6032,60)3 ,2. 797 I RAYH. __________ _ 
000 601~.6033.603 ... 2.797. 6016.603".603S.2,68S. 60l7.60"1.60 .. 2.2,86" S RAYH 
000 60 18 .60"2.60 .. 3.3, .... 6. 60 19.60 .. 3,60 ..... 3, .... 6. 6020. 60il .. ,60"S. 2, 8'''SRAYH, ,,-----~-------- .---
000 6021.6001.6011.2.8, .. , '022.6011.60ZI,3 ..... 6. 6023.60ZI,6031,3 ..... 6SRAYH 
000 --'0211.'031.60111.2.8, .. ,. 60Z:i .6002,60 12,2.685 0 6026,6012,6022,2. 797SRAYIi_, _________________ _ 
000 6027.6022.6032.2,797, 6028,6032,60 .. 2.2.685. 6029,6003.60IJ.2'''6BSRAYH 
000 6030.6013.'023.~.176. 6031.6023.6033.5.176. 6032.6033.60 .. 3.2,"68SRAYH 
000 '033.600 ... 601 ... 2.6a5. b03".601".602~.2.797. 603S.602".603~.2.797SRAYH 
000 '03'.603~.60~~.2.68S. 6037.6005.6015.2.ab~. 60l8.6015.6025.3 ..... 6SRAYH 
000 6039.6025.6Q35.3.'1 .. 6. '0'10.6035.60~5.2.86", 60 .. 1.6001.5101.0.28I s RAYH 
000 - ·60 .. 2.6002.SI02.0.26", 60 .. 3.6003.5103.0.2 .. 9. bO ..... 600'l.510 ... 0.26'lSRAYH 
000 60115.6005.5105.0,281. 60~b.6015.SIIS.0.26~, 60ij7.60~5.5136,0.2'l9SRAYH 
000 '0~8.603S.SISS.Q.2bll. 60 .. 9.60'l5.5165.0.Z81. 60S0.60'l'l.516'l.0.Z6'lSRAYH 
000 6051.60 .. 3.5163,0.2119. 6052.60'12.5162.0.26 .. , 6053.60"1.5161.0.28ISRAYH 
000 60S ... 6031.5151.0.26". '055.6021.5131,0.2 .. 9. 6056.6011.5111.0.26'lSkA1H 
000 6057.5101.5102.1.7 • 6058.5102.5103,1.611. 60S9.SI03.510'l.1.61ISRAYH 
000 "----~--- 6060. 51 O~. 5 I 05 ... 7 • bOid.5 I OS ,5 II 5,1. 7 .• 60'2.5 II 5. S 136 d .611 SRAYH·,--------------
000 bOb3.~136.515S.I.611. 606 ... 5155.5165.1.7 • 60'5.5165.51, ... 1.7 SRAYH 
000 6066.516~.5163.1.611. b067.5163.5162.1.611. 6068.5162,SI61.1.7 SRAYH. 
000 E 6069.516i,51~1~1.7 • 6070.5151.5131.1.611. 6071.51 3 I,511I,I,61I S RAYH 
000 6072.~III,5101.1.7 S 
000 GEN "001.'101.'100101.,'100201.5 ... 61 ... 013 ...... "031 ... 1103201 .5 ... 6IS RAYH 
000 ------wi:N· 11025. ~. 1 i '1061. I. '1062. 1.5 .'l61. 11029 .... 1. "071,1 ... 072 .1.5."6Is ----' .. -. RAYIi _____________ _ 
000 liEN .. 033 ...... '108111 ... 082,\.5 ... 61. "037'''e1,''09Id.~092''.5,''61S RAYH 
000 GEN "0~9.11.( ... 001.10 ... 0II.10.1''i33. "Obl.II.I,"00z.10."012.10.1."33SRAYH 
000 G!;N .. 085.1101 ... 00 .... 0.110' .... 0 ..... 33, .. 09711Id."005tlO."015tlOol,"33SRAYH 
000 HEM 
000 REM PAGE JO 
ooa REM 
000 R!M ~IQUID TO SO~ID NODES TOP HE IRED AND B~UE CIRCUIT) 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
DuO 
DOll 
000 

N 3201.3501.3001 •• 1. 3205.35Q5.3U05 •• I. 321 ... 351 ... 301 .... 11 ~."--------'" .------ ... '-----
3202.3502.3002.,1. 3Z03.3503,30030.1. 320".350 ... JOUII •• 15 
3211.3511.3011 •• 1. 3212.3512Q30120.1. 3213.3513.3013 •• 11 

32IS.3~1~.3015 •• I. 3221.3521.3021 •• 1. 3222.3522.3022 •• IS 
---.~ .. ~--..... -- ---.. - ... _._-

-._--,,---,- 3226.352-> .302, .,1. 32J5 .3:'35 .3035 •• 1. ·',12'f6."351:i6.30'l6 •• 15 _________________ _ 
3227.3527.3027 •• 1. 3231,3:'31,3031 •• 1. 3232.3532.3032.,IS 
3236,3536.3036,.1. 32'11.35'l,.30"1.'1. 32'i2.3S .. 2.30"2 •• IS 
32 .. 7 d5'l7 .30"7 III. 3251.355 I .J051. 0\. 3252.3552.3052 .. IS 
32 5 3 • 3 ~ 5 3 • 3051 3 •• I. 3 2 6 2 • 351 62 • 30 6 2 •• L. 3 3 0 1 • 3 7 0 i • 30 0 1 •• IS" ,,, ____ _ 
325111 t355'1. 30S .... I. Jl55. 355S.3055. 0\, 3261.3561.3061 .. 1 S 
3263.3563.30~3 •• 1. J26 ... 356 ... 306 .... I. 32'5.3S65.JOb5 •• I$ _____ . ________________ __ 

3302.3702.30°2.,1. 3303.3703.3003 •• 1. 330'l.370 ... 300'i •• IS 
330S.3705.3005.,1. 331 .. ,371 ... 301""l. 3326.3726.3026 •• 15 
331'ld711.3011 .. 10 3312.371.:tlOI2 •• I. 3313.3713.3013 .. IS 
33 I 5 , .) 7 I 5 • 30 I 5 •• I. 332 I • 372 I • ;3 0 2 1 •• I. 3322. 3722 • 3022 • , I 5" __________ , ___ " ___ , __ , ,'___ __' 
3327.3727,3027.,1, 3331.3731.3031.'1. 333Z.3732.3032.,IS 

.. ------------,- 33.15.3735.3035 •• 1. 33"b. 37ljo .30"" 'l. 3353.3753.3053 .. 1. ________ _ 

E 

3336,3736.30J6 •• I. 33 .. 1.37"1,30'11 •• 1. 33"2.37"2.301j2.,IS 
3~"7.37"7.30'17,.I. 3351.3751.3051 •• 1. 3352.3752.3052"IS 
.J.J 5 ... 375 ... 305 .... I. 3355 13755, 3055 •• I. J 3 6 I i ,37 b I .306 I •• 1 S 
3163,3763.3063 •• 1. 336'1,376 ... 306'l •• 1. 3365,,3765.3065 •• 1$ ______ ,_ 

33'2.37~2,3ub2 •• I$ 
.. _____ RE<14 ~IQUID, TO SOLID NOoES BOTTOM HE (REO MID BLUE CIRCUITS) 
N 5201.5501.5001 •• 1. 5205,5505.5005 •• 1, 521 ... 551 ... 501 ... ,lS 

S2u2.5S02.5002 •• I. 5203,5S03,5003 •• l. 520'l.~50'l.SOOIj •• IS 
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\ 
000391 
000392 
000391 
OPO)?'I 
00039" 
OOtJJ'h 
UQlIH7 
Oo03'til 
000399 
(JOU'IOO 
uOI.;'IOI 
(JOOo;02 
UOU'i03 

,000'10'1 
0.OU.,05 
(;01) 'II):, 
U(IUI;07 
OOLllfOIi 
000'109 
0000;10 
UOuo; II 
0[1,)'112 
OnU'lll 
000'11'1 
UOO'lI£. 
Onu'llo 
OUU'I17 

::; un,Jlj I II 
0)000'119 

OUO"20 
1I0U'lli 
unO'I22 
0[1·0 .. Z 3 
GOO .. ~'I 
UOUI;Z" 
{jUll'l24t 
000'127 
0(JO';0!8 
000 1129 
OOtlij.)O 
uou,;ll 
UOU'lJ2 
UOlHll 
-oOllijllj 
JOUo;ls 
UUU'Il4t 
000'137 
UllY'IJd 
UOO'I.)9 
UOU'Iijo 
ono'!';1 
OOu'!'l2 
llflO'l'll 
(lOll" 'I 'I 
(J \) 0·'1 'i:' 
UOI)"1 '.6 

-
000 
000 
000 
000 
000 
000 
o:}o 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
0110 
000 

N 

E 

AI 

E 

N 

E 

N 

E 

N 

E 

N 

E 

N 

/"I 
ltlI " ... fl ,~ ~ ... • -

REM 
RiM 
HEM 
ReM 

RE ... 

RiM 

HE ... 

,._. -~.----.. . .-~ ... ----., -_._- ."-~------'----' . .-----. 3561,-3561.3562,1,. 3562,-3562,3663,"0 3S63,-3563t356~,I.1 
3S6~,-3S'~.356S.I. 
370S.~3705.370'l.I •• 371~.-370'l.3703.'o, 
3702.-3702.3701.1., 3715.-3715.371".1 •• 
3713.-3713.3712~1 •• 3712.-3712,3711.1 •• 
3726.-3726,3722.1 •• 3722.-3722.3721.10. 
l735,-3735.3732.1 •• ·3732.-3732.3731.4 •• 
37~6.-37q6.37"2.1 •• 37ijZ.-l7"2.37"lol" 
375'1.-37Sq.37S3.1 •• 3753.-3753.3752.1 •• 
3765.-3765.376'1.1 •• 376".-376".3763.1', 
37" 2 • - l·7 6 2.4761 • I • 
5 SOl • " S5 0 I • 5 5 0 2 • I 0 • 
S~Oq.-5S0~.5S0S.I" 
5513.-5513.5SIQ.I •• 
5S2Z,-5522,S526.1·, 
5532,-5532.5535.1" 
55O;2.-55Q2.5S"o.I·, 
5S5Z.-5S52,5S~3.1 •• 
S561.-556I, S5b2 .1' •• 
5S6~.-5S6~.S565.1. 
570S,·S705.S70Q.I •• 
5702.-5702,5701.1', 
5713.-5713.5712.1', 
5726.-5726.5722.1·. 
57l5.-S735.5732.1'~ 
57'16.-S7ij6.S7'12.1., 
575'1,-S75Q.5753.1 •• 
576S.~5765.576'1.1" 
5762.-5762.5761.1. 

PG 3." 

5502.-5502.5503" •• 
5SII.-~511.5512,'oD 
5~lq.-551".5SIS.I·o 
s5,6.-S52 6 .5S27.1·, 
5535.-S535.5536.1 •• 
SSij6.-55,,6.S5~7.lel 
S5S3,-5553.555'1.i •• 
5562.-5562.556301., 

5 70".-570".5703,1 •• 
57IS.-5715.S71~.I·. 
5 7 12.-S712.5711.1 •• 
5722.-5722.S721 •••• 
5732.-S732.5731.,!~ 
S7'12.-S7~2.S7"1.1 •• 
5753.-5753.5752.10. 
S7bQ.-576".S76J.&'; 

I ~~~. _____ . __ ~~. ___ .. ~_ .. 
3703.-3703.3702,1.1 
37 1".-371".3713,1.1. 
3727.-3727.3726.1.1 
3736.-3736.3735.1. 
37,,7.-37,,7.37"6.1. 
37S~.-3755.375".I' 
37S2.-3752.37SI.I. 
3763.-3763.3762.1. 

S503.-5503.55DQ.I. 
5512.-5512.55Il.l. 
5521.-5S21.5~22.1· 
5531.-5531.5532.1' 
55" 1.-55'11 .SSQ2 .1. 
55S1.-SSSI.S~52.1· 
555'1.-SS5Q.5555.1' 
S563.-S503.5S6'.1·1 

1 
5703.-5703.5702.1.1 
57IQ.-57IQ.S713.I·S 
5727.-5727.5726.1.5 
5736 • - 5 7 3 6 • S 7 35 • I .1 _ _ ____ ._. 
57,,7.-57"7,57"6.1·1 
5755.-5755.575",1.5 
S7S2.-i752. S75 101.5 
5763.-5763.S762.1.1 

S 

(SUPPLY FOR TOp H/Ei RED CIRCUIT 
3601.-3599.3600.& •• 3602.-3600.3601.1.1 
360~.-3600.3611.1., J60S.-3611.3SII.I.1 

• 

LIQUID CONDUCTORs 
360ll.-1000.3599.1 •• 
360l.-l601.3S01.1 •• 
3606.-3600.3621.10. 
lb09.-36ll.3531.1 •• 
3612.-3600.l651 ol 0:. 

3615.-l661.3561.1. 

360 7. - 3 6 2 I .352 ! 01 o. 360 a • ~ 3 6 0 0 • 3631 01 • s. _. ___ _ 

LIQUID CDNQUCTORS 
3651.-lS05.l605.1 •• 
365'1.-3615.7001.1 •• 
3657.-3536.3636_10. 
3660.-36ij7.7001.1 •• 
3663.-3565.3665.1 •• 

LIQUID CuNDUCTORs 
3800.-1000.3699.1', 
3&OJ.-3MOS.370S.I •• 
3806.-3700,3827.1., 
3S09.-~836.j736.1" 
3812.-3700.3855.1 •• 
l815.-386S.3765.1. 

LIQUID CONDUCTORS 
3.951.-3701.3801.1 •• 
38SQ.-l811.7aoz.I., 
38S7.-3731 .3831 .1', 

3 6 10.-3600.36"1.1003611.-36'11.35"1.1.5 
31>13.-3651.3551 el. 0 361".-3600.366101.1 
S 

(RETURN FOR TOP HIE! RED CIRCUIT 
3652.-360S.7001.1.0 36S3.-l515.3615.1.1 36 S 5 • - 3 S 2 7 • l 6 ~ 7 a I a 0 3656. -3627 ... 001 • 1 • S . ____________________ _ 3 658.-3636.7001.1 •• 36S9.-l5"7.36"1.loS 
3661.-l5SS~365S.l'o 3662.-3655.7001.1" 
l6~q.-36oS.7001.lo 1 I 
(SUPPLY FOR TOP H/EI BLUE CIRCUIT 
38UI.-36,9.3700.a.o 3802.-3100.3805.1.1 
l80Q.-3700.3BIS.lo. 3B05.-3815.3715.1 •• 
3 807.-3 8 27.3727.,., 3808.-l700.3836.1.1 
3 8 10.-3700.38q7.1 •• 3811.-38q7.37q7.1~1 
3 8 Il.-3855.3755.1 •• 381".-3700.3865.1.1 
S s 
(RETURN FOR TOP H/EI BLUE CIRCUIT 
38' 5 Z • - 3 8 a I • 700 ~ • I •• l B 53 • -3,71 I • 3 a I I • 1 0 I 
38SS.-372J.3821.1 •• 3856.~3a21.7002.1.1 
j~5e.-3831.7002.1 •• 3M59.-J7~I.Jd~I.I'S 
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OOflS33 

OOllSJ" 
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OUOS311o 
OOUS17 
Oil0516 
UOUSJ9 
O{)U~'IO 
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UUUS"5 
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Uous .. , 
OaD~'Iii 

00U5'f9 
UUOS::'o 

000551 
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, l 
I I 

OJLlS52 
OOUSSJ 
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DuOS55 
UlWSS. 
onu~S7 

i 1:. \ .,+ 
, I 
i ' 
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IJllUb::'1t 

\iii!! .. ~ ~ ~ ~ • '!!Iii' -._._._-_._- -.,--.-~-- .... - --'----' _._-_._-_ .. _---

'"'_.- -_._ .. - - ---

.. 7 .3 .... 7.3.· .. ,7-.2',. • •• '1762, • .. 762. '1761, 0 1. '1775, • ... -7-75.-.. 7 7'1 '0-" 
It 7 7" .·'177'1 , .. 7 7 31 •• _~ ..... 7 73 .... 7 73 ... 772 e • I. '1772.· .. 7 7 2. It 7 7 I •• I S------
.. 785 .... 785 ... 78'1 •• 1, .. 78 ... - .. 78'1 ... 783 •• 10 .. 783.- .. 783."i82 •• 15 
1j782.-"7B2,"781~.I. q19S.· .. 79S ... 79 .. eol. '179 ... ·'179 ..... 793 •• 15 
.. 793.- .. 793.'1792 •• 1 ... 792.- .. 792 ... 791 •• 1 ... 805.-11605 ... S0 .... 15 

000 
000 
000 
000 
000 
000 --------.. 8 0 It. -1/ a 0 1/ ... a a 3 ; • 1 • - .. a a 3. -'1803 • 'I a a 2 •• I • -- .. 8 0 2 • - .. 802 ... 8 01 • 0 I S---______________________ _ 

.. 815.-1/815 ... 81'1 •• 1 ... 81'1.- .. 81 ..... 812 •• 1 ... 812.-~812 ... 81! •• 15 000 E 
000 I REM 
o a a R Ii M P G I 10 1. I 3 
000 REM 
000 RiM LIQUIO SUPP~Y TO CHAMBER IRED CIRCUITI 
000 -H ---- 8099.-1000.8099 •• 1. -8100.-8099 .8100 •• 1.-8101.-8100.i~Ol .011-------------------------
000 8102.-8101.8102 •• 1. 8103,-8102.810l •• I. 810".-8103.810S •• 1~ 
000 8105.-8105,8107.,1. 8106.-8105.8109,.1. 8107.-8l0S. 8 111 •• 11 
000 aI08.-SI02.8IUI/ •• l. 8109.-810~,8106 •• 1~ 8110.-8IU6.810a •• 15 
000 ill I 1 • -BI 06.81 10 •• I. 81 12. -8 I 06.8112 .. 1. 8121. -81 00. ill 21 •• 11-------------_··--·---------· 
000 8122.-8121,8122,.1. SI23.-8122,8123.,I. 812~.-8123.812S •• IS 
000 8125 .-BI25.S 127 •• 1. ·8126.-812'=0 .812Y •• I,··i 127 .-812Et.8131,.1 ~------------------------
000 'E 8128.-8122.SI2~ •• I. 8129.-812 ... 8126,.1. 8130.-8126.8128 •• 11 
000 8131.-SI26.8130 •• I. 8132.-8126.8132 •• 11 ' 
000 REM LIQUID RETURN FROM CHAMBE~ (RED CIRCUITI 
o a a N 8 2 0 I • - 8 2 a 7 • 8 2 a 5 •• I. 8 Z a 2 • - 8 2 a 9 • 8 2 a 5 , • I. 8 2, 0 3 ... 8 2 I 1 ,8 20 S • 0 I 5 -------. ---- _ .... - .... ~-.. -- .. - . ----.- _ .. 
000 820~,-8205,8203 •• I. 8205.-8203.S202 •• 1. 8206,-8208.&206 •• 11 
000 .------.-- 8207 •• 82,10,8206 •• 1 •. 8208.-&212.820 ••• 1. 8209 ,-a20,.820'4, ols __________ . ____________ _ 
000 8210.-810~.8202 •• 1. 8211.-8202.8201 •• 1, 8212.-8201.8200 •• 15 
000 8 J. 2, 1 • - 8227 .8225 , • 1. 8222." 8 2 2 9 , 8 2 2:' •• 1, 8223." 8 2 3 I .8225 •• 11 ---------.--.. - . -- .-.. 
000 822~.-822S.622,3 •• 1. 8225.-8223.8222 •• 1. 8226,-8228,8226 •• 15 
000 0227.-8230.8226,.1. 8228,-&232.S226,.I. 8229.-8226.822'4,.15 
000 E 8230.-82,2~.822,2 •• 1. 8231.-8222.S221 •• 10 8232.-8221,8200 •• 11 
000--.------. - 8 2, 33 •• a 2 0 0 • 8 I 9 9 .. I. Ii 2, 3 II • - 8 I 9 9 • 9 0 a •• I 1 _ 
000 ReM LIQUIO SUPPLY TO CHAMBER (BLUE CIRCU~TI 
o a a 9 a " " • - I 0 a a • 9 I 99 It I. 9 I a a , -., I 00 • ., a 9 9 .. I. 9 I 0 I ,-·9 I 0 1 • 9 I 00 •• I S---_____ ... __ . __ .--- -- .--~.- --. -
000 9102.-9102.9101 •• 1. 9103.-9103.9102,.1, 910~.-910S.910l •• 15 
a 0 a 9 1 05 • - 9 I 07 • 9 I C 5 •• I. 9 I 0 it • - 9 I 09 , 9 lOS, 01. 9 I 07 • - 9 I I 1 • 9 lOS •• I S --.------ .------. 
000 910B.-910~.9102 •• 1. 9109,-9106.910~ •• 1. 9110.-9108,9106 •• 15 
000 --------- 9111.-9110.9106 .•• 1.· 9112.-9112.9106 •• 1 ... 9121.-9121.9100 •• 15 -------------------------
000 9122.-9122.9121 •• 1. 9123.-9123.9122&.10 912 ... -9125.9123 •• 15 
000 9125.-9127.9125 •• 1. 9126.-912Y.912S •• !e 9127,-9131.912,S •• IS ----------- ... ----- --
000 9128.-912~.9122 •• 1. 9129,-9126,912",010 9130,-9128.9126 •• 15 
000 9131.-9130.9126,.1. 9132.-9132.9126 •• 1~ 
000 REM LIQUID RETURN FROM CHAM6ER (BLUE CIRCUIT) 
000 9:l0 I, -'1205 .9207 .. I. 9202.-9205.9209 .. 1, 9203 ,-920S,921" .IS --_______________________ . 
000 920~.-920~.9205 •• 1. 9~05,-9202.92031,lo 9206.-9206. 9 208 •• 15 
000 9207.-9206.9210.~1, 9208.-9206.9212 •• 10 9209.-920lt.9206.~15_ 
000 9210.-9202.f201j •• I. 9211.-9201,9202,.1. 9212,-9200,9201,.15 
000 9221.-9225.9227'.01. 9222.-922S.9229"la 9223,-9225.923".15 ---~ 
000 922".-9223.9225.~1. 9225.-9222,9223 •• 1, 9226.-9226,9228 •• 15 
000 . __ .__ 9227 ,-922b. 9230 •• 1. 9228, -9226.9232 •• 1 •. 9229,-922,'1.9226 •• 11 ___________________ _ 
000 9230.-9222.922 .... 1. 9231,-922.,9222 •• 1. 9Z32.-9200,9221 •• 11 
000 9233.-9199.9200,.1. 923~o-900.9099 •• 11 ,----_._-------------_._--_.- . 
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REM 
REM 
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LIQUID SUPPLY AND RETURN CONNECTIONS TO CHAMaER IRED CIRCUll~t--------------_----
8301 ,-BII0."501 •• 1. 8J02.-810S.'1511 •• ~0 8303.-S111.1j521 •• 11 
alOIj.-8109.~531 •• I. 8J05.-8107,~S"I'.lo ~J06.-8132,~5511.1~ 
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OJOSS9 
00U540 
ll[JOSol 
ODUS62 
OlJU!>61 
OOllSiI'I 
U00565 
00US64 
OUUS 1.7 
0t)t)Sb8 
OnUSb9 
00u£.70 
UOO!;.11 
000572 
UOt]S7) 
(juUS7 .. 
onOS7S 
OQU576 
onUS17 
UllU~7S 

OnOS79 
Otlu:;,jO 
OuCSElI 
000582 
OOLlS;!) 
o llOf. .. 3'I 
OQuSfJS 
OOuSB4 
O()US£~ 7 

00,':'588 
ooose9 
OU(;S90 
OouS91 
000592 
00U593 
OlJlJS9'1 

000595 
00059., 
onuS97 
OOu59S 
OOOS99 
UUUoOO 
U00601 
Uuub02 
U00603 
UUlHO'I 
00l1<.05 
OUObOo 
000b07 
UUO"U8 
uuU609 
OOOblo 
(JUU611 
LlO<.l612 
!lI)ObI3 
OilU61'1 

----.. ~.~. - .. --.~--~---~ ----- .. -_._-_. 

w ~ '" ~ ~ " ~ - -
.. __ .. ---_ .. _--_._-_ .. _---_.- ------ .. -- -------

.-----------------------------------------------------------.----------.• _---._--
000 
000 
000 
000 
000 
000. -- .: 
000 
000 
000 
000 
000 

il07. -~ 130 ~_"'i61 •• 1. a30a. -8 U-.!, 1157.'---.0 1. 8309 •. ~U 31 .... 5.81 •• 11_. 
a 3 I 0 , - S I 29 , '159 1 , • I , .. 8.) 1 I • -a I 27 , .. , 0 I •• I ,- 831 2. - 8 1 I 2 • '16 I I •• II 
8l2I,-'I~05,S210'.I, 8322.-'1515.8208 •• 1. 8323.-'1525,8211 •• 11 
832'1,-'1535,8209,.1. 8325.-'15'15.8207 •• 1. 8326,-'I565,8232 •• IS-
8327.-'1565,8230,.1, 8328,-'1575,8228 •• 1. 832 9 ,-'I585.823I,.IS 

.------------... _-- . 

----·-·-·1iI33fj.-'I595 ,8229,.1. 8331,-"605,8227, .1. -8332.-'1615,8212, .IS----------------------
REM LIQUID SUPPLY AND RETURN CONNEcTIONS TO CHAMBER IBLUE CIRCUIT, 

9lo1 .-9210 ,'I70S,.I,· 9302,-9208,'1715 •• 1. 9303',-9211.'I72S •• 15 
Y30'l,-9209,'I73S,.I, 930S,-9207,'I7'1S,.I. 9306J-9232,'I7S5,.15 
9307, -9 2 30, '17 6S,. I, 9 J08. -9228, 'I77s •• 1. 9309, -9231, '1785 •• 11 --.... -----... -- ------ .--- .. - ... 
9310,-9229,'I79S,.I, 9311,-9227,'1805,01, 9312,-9212,'I815,.IS 

000 
DUO 

.--- - -. 9321.'-'1701,9110,.1, 9322,-'1711 ,910e, .1, 9323,-'1721. 9 111, .IS-------------------------. 
932'1.-'1731,9109,.1, 9J25,-'I7'1I,9107,~I, 9:126,-'1751. 9 132,.15 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

R!M 

9327 , - 'I 7 0 I , 9 130 , • I, 9 3 28, - '17 7 1 .91 28, , 1, 932'1, - 'I 7 8 1 ,9 1 3 1 , • 1 S-------·---.-.----.--.-.... --.. --. 
9330,-'1791.9129,.1, 9331,~'I801,9127 •• I. 9332,-'I811.9112,.IS 

REM INSULATION To AIR CONDUCTORS 
HEM 

liEN 
G6N 

Ii[N 

12001,2001,1,0.00'15, 1;Z002.2002,I,.009D 1200l,200l,!,.OO'S 
I 200'1 , 200'1 , ,1 ,0.0 G 9, 12 CO!. , 2 00 5, 1 , .00'155 
12011,5,1,2011,1,1,0,1.,1.,0.009,1. 
I 2 a 2 1 , 5 , I , 20 2 I , I , I ,0 , 1 • , I •• a • a a 9 , 1 • 5 
120'lI,20'lI,I,O.00'lS . 
120'12,3,1.20'12,1,1,0.1 •• 1.,0.009,1. 
120~S,20'lS,I,O.00'lS 

1'I00I,S,I.'I001,I,I,O,I •• I •• 0.01.I.S 
1'1011,5,1,'1011,1,1,0,1.,1.,0.01,1. 
1'I021~S,I,'I02I,I,I,O,I.,I.,O.0I,I.s 

----~ ---~. 

---_._-----_._. ~ 

OLlO 

GEN 
liEN 
IiElj 
liEN 
GEN 
GEN 
GEN 
GEN 
GEN 
bEN 
GEN 
liEN 

1'1031 ,5, I ,'1031 ,1 , 1 ,0,1. , I • ,0 i a 1 ,I. 
1"0'lI,6,I,'I0'lI,I,I,O,.0IS 
1'I051,5,I,'I05I,I,I,O,.0IS 

.~. ---- _ .. 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

NUl 001 
NEW 001 
-02 000 

000 
:000 
000 
000 
000 
000 
000 

liEN 
liEN 
GEN 

CoEN 
END 

1'106I,5,I,'I061,I,I,O"0IS 
1"07I,5,1,'I07I,I,I,O,.0IS 
1'I06I,S,I,'I08I,I,I,O •• 0IS 
1'I09I,S,I,'I09I,1 ,I ,O,'OIS 
1'I10I,6,I,'I10I,I,I,O,'0IS 
1'111I,S,I,'IIII,I,I,O,.015 

_ ••• ____ ~ ____ ••• _ ..... ___ • ___ •• __ • ...-- .. 0--- _. ____ .L._ ._. ___ .. _ .. 

1600 1 ,600 1,1, .00'15, 10002.6002.1 •• 0.09...16003. ~003,1 •• 009. ---_. ___________ .. -- ... _ -
1600'1,600'1.1,.009, 1600S,6005,1 •• 00'l5_ 
16011,s,n,6011,I,I,O"OQ95 
16021,S,O,6021,I,I,O,.0095 
16031,10,0,0031,101,0,.0095 -'--' -....... 
160'11,60'11,1,,00'15,1°0'15,60'15.10.00'151) 
160'12,3,0,60'12.1,1.0,,0095 

-------- ---_.---" .. -.---.. , 

GCO lCONSTA~TS DATA 
TIMENU,500. 
OUTPUT,O.2 
DRLXCA_.OI, ARLXCA •• ol. N~OOP.IOI 
ITE5T;O, LTEST.Oi 
MTEST,O 5 MTEST-O FpR MOSES HTEST·~ FOR ANALYTICAL 
1-2.2SGALLDNS PER MINUTE . ~-~ 
S,O.06 5LOC~TION FOR SPECIFIC HEAT 
.,0.'1 ILOCATION FOR. RHO 
7,0.02'1 SLOCATION FOR RHOC 
8,66.0 ITEMPERATURE 

. _ .... ---.-. ,~---. 
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_.~ 0 

I 

1 
1 

:1 
...,1 

- 1 

J~ 
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\ 

000tol5 
OOOIlU 
OOU617 
0006111 
0001.19 
UUUblO 
OOUb21 
UOLl622 
UI1Llb2l 
OOOb2it 
UOL:b2~ 

UOO~2. 
OOOt,27 

10001.28 
000 .. :<9 
tJOUb.lO 
OaUbJI 
OOUbJ2 
00u633 
UUDol" 
OOU631> 
0(10,,3& 
(J()Ob~7 

uOub.la 
OOIJt.39 
OOlh'lO 
OOOb'1l 
OOUo'i2 
0,106 't) 

OOUb'l'i 
1I0U!.'l!) 
UOU/.'U 
0(106'17 
OOU6.,11 
Ullub "iii 

oouo:.o 
O{JUt>~1 

0,)ubI>2 
OOUb!;) 
onObS'! 
UlIUbSS 
OOub!;i~ 
Ooub:'7 
000658 
OliUbS9 
UOubbO 
OOLJ~61 

OOOU2 
000.1.63 
OOOe-bit 
OOOoa!) 
UOOb". 
1100,.b 7 
OnOb,Oe 
OOUbb9 
OUIJb70 

"'~' 

000 
'" 000 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

NEVi 001 
"'Eill 0'01 
NEW 001 
;,jE\\ 001 
NEill 001 
NEW 001 
NEN 001 
NEW 001 
Nilll 001 

000 
000 
000 
000 
COO 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

.. 

£ .. 0 

9 d.O 
10,0.00223 

~ ~ 'l!I"IJ 

-----_._._-_.- -,---
SCiPH FLO RATE 
SCiPI1 K-rT37HR 
STOTAL cP TO SYSTEM 

liIlIf ~ ~ 

11,0.96 
Il,O.llS 
IJ,O.ZS 
I!» , 

SFjROPoRTI ANAl. FLOW FAC TOR FOR TOP .BOTTO". D !SCHEX -.----~------- ---­
SPROPORTIONAI. FI.Oill FACToR FOR BOTTO". TOP CYLINDER HE'X 

5l0CATIOti FoR fLOW CONDUCTORS TO NODES lS99.3U'1,SSU.SIlUL-_____ . 
16, 5l0CATION foR FLOW CONDUCTORS TO 8099.9199 
17. 'LOCATION FOH IllS FLOW CONDUCTORS DISC HEX 
I a, SLOCATION FoR I/~ FLOW CONDUCTOR DISC HEX 
19, 5LOCATION FoR 1/12 FI.OW CONQUCTORS FOR CYl.iNDER HEX 
la, 5~16(.51 

21, 5K20(,51 
22, 5~21(.SI 

23. 5~22(.3331 
37-9S5 NO. OF ITEMS oN MISC fiLE 
3S a 2S sLOGICAI. UNIT 
39-3000SNO. OF lOCATIOWS 
10l-95 5NUMBER OF ITEMS ON 1115. fILE.--.----
lOZ-2S 51.GICAI. UNIT of FILE CONTi TE"P. AND TE5T DATA 
liD, SSP ACE fOR T IN 
III, 5SPACE FOR CONTRQL VOI.TAG£ 
112, 5SPACE FOR PLANT VOLTAGE 
113, SOIFFERENTIAL CONTROL VOLTAGE 
200.0.0 , TOTAL HOT FLOd 
201,O,Q 5 TOTAL COLD FLOW 
202,82.8 5 HoT RESERVOIR TEMP 
203,2J.1j 5 COLD REsERVOIR TEMP 
1000.0 

.8CO 3ARRAY DATA 
REM TEMPERATURE ARRAY FOR ORONITE FLOCOOL ACO FLUID 

'IY -

-------._----, 

I •. ~50 •• -30 •• -I o. , 10 •• 30. ,SO" 70. i 90. ,I! O. 0 130 •• ENDS ..... ~------------------- -,- --- ... ---
REM ORONITE FLOC DOL 100 THERMAL CONOUCTIVITY o -so TO 130 DEG. , 20 D[~& I 

REM INC~EMENTS BTU/("R., FT. OEG. FI 
2 •• Q6325,.Oa27S,.06225,o0617S •• U6IZS,.0607Se.0'02S •• 0S97S,.OS925 

.05875, ENO!i . --,------. 
REM OROMITE FLOCOOL 100 SPECIFIC HEAT. -so. TO 130. OEG F IN 20,DEG. 
REM INCREMENTS BTUIILB., OEG. FI,.", -.--______________________ ", 

3 •• J95,.~05,.qI5,.lj25'.'1J~'.'1'1~,.qSS,.~bS,~'17S •• '18S,ENOS 
REM ORONITE FLOCPOL IDa DE.ISITY -SO. To 130. DEG. F IN 20. DEG. INCREHENT-_______ . ___ ... __ _ 
REM DENSITY UNITS ARE LB/FT,""J 

Ii, ~9. 25. SS.75, 58. 25,57. 7S, 57 .2S ,i6, 7S,S6025diS;75 ,55.2i"S'I. 7i'END.I ... E ____________________ , 
REM ORONITE FLOCOOL 100 VliCOSITyo FT •• 2/SEC~ IN 20.DEG INCR~MENTS 

Flf:H KI/IIENATIC VISCOSity (MUST (iET CORREcr'UNITS IN; SUBROUTINE FILMJ - .---------"' --,_.- ... ,--. 
S,.00012I,.00010~,.000006 •• 00007 •• 000053e.0000l6,.OOOO27,.000026 

• 000026,END!i 
REM LOCATIONS ARE RESERVED ONI.Y FOR REPRESENTATIVE ftUOES IN TOP AND BOTTo 
REH HIES, CHAMBER, SUPPLY, AND RETURN SINCE TEMP. V~RI~S SO LITTLE. 
REM (EVEN T~E NO. LISTED BELbw MAY BE TWW TOO MANY) 
REM 1-3503 2 5 351J 3-3531 ~-353~ SC3553 '-3563 7·~5nl 
REM 8.~S02 9.Q503 10·~50'l 11~-~505 12-'15tJ 13-~S22 1'1-1000 
FILM ISc810<:! 1''"8122 17-8202 IB-S222 19 c 91ij2 20'"9122 21-9202 . ___ ... __ .", ... _, 
REM 2259222 23-5503 2~-SSI5 25-5531 2b-55l5 27-5553 2S-SS6l 
REM SEVERH NOS. LISTEO APPLIES TO TWO LIQuiD NOOES (C.Of<f<ESPONDENCiE IS 
REM JSXX TO J7XX, ~SXX To "7XX, oTHER LOCATIONS ARE FOR 5~NGLE 1.0CATIONSI 
HEM ALSO SOME ARE REPRESENTATIVE OF MANY FOR EXAMPLE ~503 Ok '1613 FOR 

.. 

-.,~ 

l 
~ 

! 

---J 
~ 

~ 

j 
----:i 

~ 
I 
I 

~ 

\ 

1 

! 
~ . 

~ . 

~~ 
it 

'J 

J 
~ 

1 

~~t 
"" (,1. :, \. 
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1!!IIIf'~" 
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. " ... --.- .. 
Oml671 000 REM ALL eOlS. WITHOUT wINDOWS. 11511 APPLIES TO ALL COLS. WITH WINDOWS 

GEN 20.SpACE. iO.ENOI ARRAY TO STORE CALCULATED CONDUCTIVITIES O'.~LUIO­

~EN 30.SPACE. 50.ENDS DENSITY LS/FT--3 ISAME NODi CORESPONDENCE AS .. 01 000',72 
OGO',73 
lIUU67 .. 
OOOb7S 
011 ..... 1. 
Oout,77 
uQub7i 
0IlU/,711 
Oou:bBO 
OOU681 
GlluII82 
00ub8] 
uout-a" 
uQUb8, 
0001.8. 
OOOl.H7 
UOLlt-d8 
000b8., 
00.Llb'10 
Ulhlb'il 

OOLlb'12 
(IOUb93 
O:DOI>9~ 

OlLlUb 9 S 
IlOllb" I> 
unU,,97 

~ OOLlb9b 
-' UOUb99 

lJG070Q 
OG0701 

000702 
Oouiljl 
OOU70 .. 
u0070, 
00070. 
000707 
000708 
OQu709 
000710 
U00711 
uoo 712 
on0713 
,000"" 
Uo071, 
00071. 
U00717 
U00711i 
000719 
000720 
UOlJ721 
OOu722 
000723 
U0072'1 
000725 
00072b 

-----.. ---.--.-~- _._ ...... -. 
000 
iloo 
000 
000 
000 
ood 
000 
000 
000 
000 

liEN "O.SPACE. 50.ENDSVISCOSITY Le/F'TSECISAME NODE CORESPONUENCE AS .. 01 ._-- '.-

.. - 000· 
000 
000 
000 
000 

GEN 50.SPACE. 50.EN~i CP BTU/LB.OtG. F (SAME NODE CORESPONOENCE AS 'loa 

REM II coNH INS LENtiTHS I N INCHES ICONVERT-. TO fHTt REO CIRCUIT -.TOP . Hc..E------------------· 

kEM 1.3S01 2.3502 3.3503 ".3S0~ 5·350S 6-3S.1 7-3512 

RiM a-3S\3 9.35\~ \0·~515 11-3521 la.3522 13 3 3S26 1 .. ·3S27 

HEM 15.353, 16-3532 \7.3S35 ,e_3S36 19.35"1 20",35"2 21_35~6 

REM 22"15~7' 23-355\ Z'l-laS2 25-3553 2b.355.. 27-3SS5 2S-3561· .----.--.-.. ---~-~--. 

REM 29~3Soz 30-351.3 11-3SO~ 32.3So, ALSO GOOO FOR EQUIVALENT NOS. 

Rt:M 01>1 BOTTOM \aSSOI 2_5502 ETC.· - ... --- ... ----- .. -. ---------------------

11 •• 9.3 •• 2.19,3 ••• 9.3·1.3 •• 2.27.,) •• ,).1.3.7 .... 

~ •• 3.7.2.7~.2.6~.2.52.2.76.,).1.~ ...... 3.7.3.'.l. 

3., 3 •• 3.1 •• 9, 3 •• 3.1 J ••• 9,ENDS 

REM 12 CONH.INS LENGTH IN INCHES \CONVERT TO FEET) BI.UE CIRCUIT TOp HE ---------.--.---.-- ... - .... -.~ 

REM 1-3701 2 u J702 3"3~03 ~.370~ 5-370S os3111 1-J7LL 
000 
000 
000 

-----.. REM 8 • .) 7 I 3 9 -.) 7 III 10" 3 7 1 5 I 1-372 1--" 12" 3 7 2 2 ~- 13· J 12 ~ .. -I'''· 3 7 a 7--------------------

000 
000 
000 
000 
000-----
000 
000 
000 
000 

REM 15ft)]JI 16 G 3732 17·~7l5 18-3731. 19D37~1 20-37"2 21·37"6 

RE", 22-37'11 23:.)751 2'1·3752 25-37S3 . 20-375,+ ,~ 27·3155-.. · .. 28·3761 

REM 29-3762 JO.3763 31-376'1 32 D3765 ALSO GOOO FOR EQuIVALENT 

REM NUMBE~S ON THE BOTTOM 1.5101 2.5702 ETC. 

12.1.~35.3 •• 2.19.3 •• I.'I35.3.35.3 •• 2.2703 •• 3.3S.3.8.'+. 

..... 3.8.2.7 ... 2."'I.2.52,~. 71..3.8 , ... ell.o 3.8.3.35,3.-··-----------------------------· 

3 •• 1 •• 3.35.1.'135.3 •• 3 •• 3'i 1.'I3S.ENDS 

REM 13 CONTAINS LENGTH IN INCHES ICONVERT TO FEET) RED CIRCUIl·THEN·BLUE--.. ----. 

RE~ A TYPICAL COLUMN FoR A WINDOWLESS ROW IS GIVEN AND THEN ONE FOR, A COL 

REM CONTAINING ~ WINDOw 
REM 1.11501 2.'1502 3.'1503 ..... 50" 5·"50S 0- .. 521 7·"522 

t, 

000 
000 
000 
000 

-----·REM 1l."S2'+ .. 9-~526 - .. to ... 10S .. -·11 l11 1j·/0 .. ·._12 .. "703 .. ·, ... 13· .. 702 __ 1!l" .. 701----------------------

000 
000 

REM IS-~725 16.'172.. 17-~722 Is·,,7211"5XX ARE RED CIRCUIT 'I7XX BLUE) 

13 •• 77b.2.19b.2.19b. 2.1~6. 1.735 •• 760. 2.196. 2.196. 1.735 

.77~.l.1'16.2.190. 2.190, 1.735 •• 7600 2.19 •• 2~196. 1.73S.ENDS 

. HEM 21 C01;TAINS DI.lMETER'S IN INCHES (CONVERT TO FEETI 

000 REM l a 3Sn\.J50S.3561.3505IAN055XXI 

.. 000 ----- REM 2 a )S02 TO l50~ .l&l? ·TO .. 361'1.· ,)55~-TO-355 ... 35b2-·T0-3S6!1. ________ -'-____________ __::=_-----

000 HEM lAND 37XX.55XX.:'7 XX.gO 

000 REM l"35ZI.3SZ7.3S'II.3S'I71ANO SSXX. ~ .... -- -.---~'::...-ES-.-.-.. 

000 REM ""3S22.3526.3S'I2.35'1olAND 37XX.S5Uc57)i:t) 
... Q 

000 REM '''3531.353b.3731.3736.3721 ,3727D17'11.17Ij7(AND .5H.57XXI .-....... -.. -g .. ~ ... -
000 Rt:M 6"3!>31.3535IANDJ7)1.)(.S5XX.S7XX) 

~ > 
000 ICEM 7103SIl.35IS.35SI.3iS51AND 5SXXI ___ ._ 

~ 

000 HEM 8&371 1.3715.3751.3755IANO ,7XXI 
~ -

a a ORE M 9 .. 3 7 a I • 3 7 0 5 • 37 6 I • 3 76 S I AND S 7 X X I 
-- ~. ;: 

000 REJo1 10,,-'501 TO 'I505,'I~\1 To 'ISIS.lf5ll! TO '1565.11571 TO '1 5 7_5 >~ 

000 REM .. 5 BIT 0 '158:'. ~ 5 9 ITO 'IS 9 S • '100 1 TO .. 005 • 1-17 liT a .. 7 1 5 . t: .. tt:2-- -_ .. _ -. 

000 REM '1731 TO '1735,'17'11 TO '17"5,'1771 TO 'I7150~7Bl TO ,,785 ~ 51 
000 . ·IilEM .. SO I TO .. S05 .. -- .. -... 

000 ~EM '1101 To "705."701 TO '1705,~531 TO '1535 

000 HEM 12~'17~1 TO "795 

000 REM 13 ... 5ZI.'1522.'I52 ..... 525 ... SSI."5i2~~5S .. o'l555."6Ia ... 612 

006 REM 'I"I'I.'IbI5.'t7il.'t722 ... 72 ..... 725i~771 ... '72 ... 71 ... '1775 

000 REM .. 811.'I812.'ISI'l."815 

000 ------.. 21. '''110 •• 6250 •• 1 J83. 01250. 012S0. '12iO. '1386 •• ~.376. La·I·OZ ... a-lZSuO'------------------------

000 .1250 •• 1250,.1250,END$OIAHETERS.INCHES I~RI 

000 22 •• 307Y •• 2 .. 'I3 •• 150S •• I'I10 •• I'l10 •• I .. 10.o2610 •• 260~ •• 230'1 •• 2821 

~ 

'1 

...,., 

\ . 

iIi 
\ ,~ 
~ 

~ijr I'· !t::tiL liI~''';;w:,~~_~ __ ~.~~._ 

.... J!I 
~.'a;.. >..... "' • 
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--l 

j 
\ ----.-- --._---------------------------------------------- I 000727 

OU0128 
1100729 
0110730 
000131 
000732 
OOLi]l) 
UIJG?;; .. 
liOln H. 
uoLl7l6 
UU(1)7 
OOU73d 
UO()7l9 
t:ldU7'iO 
llOll7'i1 
UOO7'l~ 

Oli07''', 
0,107 'I'I 
(JU07't; 
01.lJ7'i6 
OOll7'i? 
U,lU7'1i 
(JOU1't9 
UOU7:'0 
OOU7S1 
UOU7!)<i 

-' 00D7S) 
N (JOO7,,'i 
N OOu7S" 

QOOIS. 
0007-:'7 
UOOi/:iQ 
U007S9 
UOU7bO 
U007.61 
0007102 
000110J 
0007 ... 
0OO7H. 
U0076. 
OOu]07 
GGu7.a 
UOU769 
000770 
00.0771 
000712 
00D1;") 
OUU77 .. 
OOLl77S 
aoLl7a 
uou777 
OOU776 
0[JU779 
OU07110 
OUU;UI 
LlOll7il2 

000 .2'1'1l •• l1S'I •• llS'i.ENDSDIAHETER.INCHEs CDEg, 
000 ----REM 2lC-ONTAI-NS-AREA-S·-C·S./I.MECORRESPONoENCE- AS ARIU_.21'., __________________ _ 
000 23,.07'151 •• 0'l688 •• 01786 •• 0156Z •• 0156Z •• 0156Z •• D5375 •• 0S32~ 
000 .07163 •• 06250 •• q'l68S"07812 •• 07812.EN05AREAS IN IN."2- .. ---- ....... -~ ... ---- - -~ 

000 REM 2'1CONTAINS VOLUMES IN IN ••• 3 
-.------000 f(EM-···1 THRU 9·HAVE SAME CORRESPONDENCe:-AS-ARRY :lll---------------------------------

000 IiEM IOa';SOI,'1SII,'15'1lr,'1S61.'1!>71.'IS81.'1!i91.'1601: 
000 REM '17IS,'I735.'17'15.'t775.'I785,'I80S 
000 REM Ila'i502 TO '150'1.'1512 TO '151'1.'1S'I2 TO 'IS'I'I'''SbZ TO 'I56~ 
000 REM '1572 TO '157'1,'1582 TO '1S8'1.'I592 TO 'ISY'I.'I602 TO ~60'l--- -------.-- -- .. --.---..... --
000 REM ';712 TO ';].1'1.'1732 TU '173'1.'17'12 TO '17'1'1.'1772 TO '177'1 
000· HEM· '17112 To '178'1,'180:Z TO '180'1 . -'" -- --.------. 
000 REM 12a'iSOS,'ISIS,'15'iS.'1~65.'1S7S.'158S.'IS95.'I60S 
000 REM '1711,'1731,'17'11,'1711.'1781.'1801 --------- -.-----. 
000 REM 13a'i531,"705,'1H,S 
000 REM l'Ia'l532 TO '153".'1702 TO '170'1.'1762 TO '176'1 
000 REM 15g'l535,'170I,'1761 
000 ~----- HEt1···· 1.,'1795 . ------
000 kEM 17.-'1192 TO 'I79~ 

000 REM 1(-'1791 
000 REM 19,'1S21.'1551.'I611.'I72S o'l77So'l81S 
000 REM 20g"522,'1S2'i,'15:'2.'IS5'1.'I612.~61'1.'I722o'it2~ 
000 REM "722,'177'1,'1812,'181'1 
000 ----- REM· -·21.'1 S 2 5, 'I S S s, 'h Ii. '17 1 S.!l7 21 • '177 1·.'181--1------------"------------.--------
000 2'1~.0670S •• 1'I062 •• 06610 •• 06250 •• 0S938 
000 .OSI56 •• lh662 •• 178)'I •• 10278 •• 0'l788 
000 .13725 •• 108'1'1 •• 03591 •• !02Y .... 08133 
000 .0598'1 •• 17156,.13555,,0598'1 •• 19'18'1. 
aDO .13S55.ENDsvOLUMES IN IN •• -3 
000.----_ (iUI 80. SP AC E ,5 0, END Si v EL.O" T1 E S IN F T I .SE'o. __________________________________ _ 

000 -98$ GRAPH TITLE 
000 BCD 6ClOUO PHYSICS CHAMBER THERMAL. TEST 
000 itD bCORRELATION ANALYSiS 
000 ENDSi 
000 -Y95 YLABEL ARRAY .OR PLOTS 
000 -------- 8CO • TEMPERATURE IN DEGREES CENTIGRADE------__________________________________________________ ___ 

000 8CD 6 
000 ENDi . ----- --- ---.-------. 
000 REM ARRAy 100 IS THE MASTER SPACE ARRAY ~Ofl ALI.' PL.OTS LEN_G.T_H.HUST 
000 HEM BE EQU~L. TO NO. OF CURVES. I TIMES NO& Of OUTPUTS. _TH~ L.ENGTH 
000 REM CHOSEN WAS SOOOUTPUTS • (5CURVES.I)-3000 LOCATIONS 
000 -(ii:N -100.SPACE.lOOO.EN05 MASTER SPACE ARRA'! ____ ". _ . ______ . __________________________ _ 
000 -101 
000 8CD 6SYSTEM TIME SECONDS, CORRESPONDENCE 
000 8CO 615 I TO 3 ~ 'I003.'100~c SENSOR I 
000 E4D 
000 -102 
000·------ SCD .SYStEM TII'4E ~ECON"OS, CORRESPONDENCE.-. ______ . 
000 aco loiS 1 TO 3 • '1013.'101'1. SENSOR 2 
000 END 
000 -103 
000 8CD 6SySTEM TIME SECONDS. CORRESPONDENCE - ___ ....... . 
000 8CD 61S 1 TO 3 • '1023.'102'1. SENSOR 3 
000 
000 
000 

Er.O 
-104 

BCD 6SrSTEH TIME SECONDS. CORRESPONDENCE 

.-~~. -- -- --..-- .. --~---- ---. --- -.. ~--..... -~ 

• 
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0007113 
00078 .. 
00078S 
OOU} S. 
OnU787 
OOU788 
000789 
000790 
01"10791 
OOlJ792 
00U70;) 
Oou7'i'l 
UUU79S 
un079!> 
OU070;7 
01107911 
UUu7'fY 
000600 
OOUOOI 
0(1Ub02 
OI1Ul;O) 
UI1 lll; 0 'I 
(iOllSOS 
UUUtIO .. 
UOU6UI 
Oil0608 

-' OOObiJ9 
rv OuublO 
w OU0611 

00UBI2 
00U81) 
OI)Ut.I'I 
OOOIlIS 
OOJ&!t. 
000817 
OO:J1l11l 
000el9 
UOU820 
011'"1621 
uUOSH 
OOllill.) 
000821i 
onll82S 
00082" 
000827 
(l(lU62it 
000Bl9 
UOOuj() 
OOLlu)1 
OOU631 , 
00(6)) i

l 
• OOOlll'l 
I 

IlOOb3S 

i DnOIl)" 
1 UotH)1 

OOU&::'II 

-
000 
000 
000 

\!!jII ~ ~ ~ 

ilCO 61 S IT·O 3 • "033,/f03't,-.SENSOR .. 
END ' .. ------,---
-105 

~ ~ ~ -
------------_ .. _---_ ...... __ ._.-. -

000 BCO 6SYSTEM T I ME SECONDS. (ORRESPONDENCE·'~· ---.----;-
615 I TO 3 • ~O .. 3.~O~~. SENSOR 5 

.---------_ ........ _--.-.-
000 BCD 
000 "-'--'---" END, 
000 
000 
000 
000 

'000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
anD 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
0.00 
000 
000 
000 
000 
000 
000 
UUO 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

BCD 
ilCD 

-106 
6~YSTe:M TIME SECONDS. CORRESPONDENCE -------
61S I TO 3 • ~053.~OS~. SENSOR 6 
END .. -."'-- .~~-------
-107 , 

&CO 
bCD 

!>SYST~.M TIM'E SECONDS. CORRESPONDENct---- -----------------------------------------------.------
61S I TO 3 • ~0631~06~1 SENSO~ 7 
END 
-loa 

SCD 6SVSTEM TIME SECONDS, CORRESPONDENCE 
SCD 61S I TO 1 • ~07l,~07~. SENSO~ 8 

END 
-109 

SCD 6SVSTEM TIME SECONDS. CORRESPONDENCE 
aCD 61S I TO 3 • ~0831~08~. SENSOR 9 

END 
-110 

- ---_._-

8CD 
SCD 

6SVSU.M liME SECONDS. CORRESPONDENC£·-----, 
61S I TO 3 ~ ~093.~09~. SENSOR 10 

, "1 

END 
-III 

-~~.--- '""- -.----....---.------- .------- -------.---.. 

BCD 
aCD 

6SVSTEM TIM£ SECONDS, CORRESPONDENCE 
61S I TO ) • "I03.~10~. SENSOR 11 
END 
-112 

aCD 6SVSTEM TIME SECONDS. CORRESPONDENCE 
BCD 61S I TO 3 • ~1131~ll~. SENSOR lZ 

ENe. 
-113 

iCD 6SYSTEM 'TIME SECONoS.-CORRESPONDENCE-----------------------------------------------_______ . 
BCD 61S ITO~.~OO~.sENSoRI3.~003.SENSORI .. 

BCD 
aCD 

BCD 
bce 

EI~O 

-II ~ 
6SVSTEM TIME SECONDS. CORRESPONDENCE 
61S I TO 3 • ~002.~003. SENSOR IS 
EiI;D 
-liS 
6SVSTEM ilME SECONDS. CORRESPONDENCE .. 
61 S I To~~~-iJ02' SENSoR 16, ~OO 1 I SENSOR 17 
END . 
-116 

-., BCD 
BCD 

6 S V S T E M TIM ESE CON 0 S • COR RES P 0 N 0 E N C E. .. ___ . _____________________________ _ 

SCD 
BCD 

BCD 

61 S I TO~.~80 I. 5ENS.oR 19., ~06't ,SENSOR 19 
ENO 
-117 
6SYST~M TIME SECONDS. CORRESPONDENCE 
615 I TO 2 • ~063. SENSOR ZO 
END 
-II a 
65VSTEM TIME SECONDS. CORRESPONDENCE 
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000 
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000 
000 
000 
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000 
000 

I 
I , 

00080;0 
OOOdo;1 
0008'U 
UOUSo;l 
onotj"lt 
uuuS", 
unoil" .. 
UnutHl 
00LlEiil8 
OOUSo;9 
000'0:'0 
UDUcbl 
~J n,u e, 2 
UOllGS) 
\)OU6:'o; ~, 
OOUtlS:' 
O(1UII~. 

OClLl8S7 
UnUtlS8 
UOUIIl>9 
00081.0 
01)1~861 

OOUbb2 
U001l1» 

"",-- Un'l db" 
OOLlll6S 

N UOUllbb 
+:> UOllS!>7 

UIl'Jdtdl 
Ullut!h9 
UOull70 
00UU11 
LJUUbl" 
UOIJS7,) 
IJU J 8 7 0; 
00U81!> 
OUiJ816 
OI)uii77 
01.0818 ---.. 
OGUIl7y 

OOtJBIHl 
UOOtltll 
000882 
On08e) 
fhlUB3lt 
lJ.QUtlil, 

1IiII"-- U()UIl,h 

OOVtitil 
uoulici8 
lJt)U88'i 
UC~) Il 't 0 
UlIut!91 

ty-~ .. 00-.11192 
O(]Utl'i) 
(I0UtI'iO; 

l
'l! 

I 

s -UH"i'f·r·tT~P'-.1'eml:t"~; . -'._-_. 

EN.D 
"119 

. I 

iCO 
iCO 

6SYSTEM TIME SE~ONoS. CORRESPONDENCE 

615 ITOo;.o;062.SENSOR22,'i061.SENSOR2l 

EIliD 

~---.- _ ... _-.--_ . ...-.--.. --,.._-_. -- -~-- -....--

IICO 
~CO 

." iCO 
BCD 

BCO 
BCO 

-120 
6SySTEM TIHE SECQNoS. CORRESPONDENCE 

6is ITOo;.o;061.SENSoRZ ..... 013.SENSORZS 

END 
-121 
6SYSTEM TIME SECONOS. CORRESPONDENCE 

615 ITo'i.o;012.SENSOR26,~OI2.SENSOR27 

ENO 
-12l 
6SYSfEM tiME SE'ONDS. CORRESPONDENCE 

615 ITOo;.o;022.sENSORza.30l5.sENSORZ9 

._--------- --- ... -.... _- .. --. 

END 
-123 

.--.--.------------------.-------------------------------------

iCO 
&CO 

6SYSTEM TIME SECONDS, CORRESPONDENc, 

615 IToo;.30lS.sENSoRlO.l036,SENSORll 

END 
-12'i 

iCO 6SYSTEM TIME SECONOS. CORRESPONDENCE.-----

6CO 61S ITOo;a3036.SENSORl2.l013.SENSORll 

oCO 
BCO 

iCD 
£leo 

iCO 
8eO 

8CO 
bCn 

iCO 
aco 

iCO 
bCO 

seo 
seD 

ENO 
"125 
6SYSTEM TIME SECONOS. CORRESPONDENCE 

61S ITOo;.3013.SENSORl'i.3003,SENSORlS 

END 
-126 
6SYSTEM TIME SECONDS. CORRESPONDENCE 

615 lTO'i.3003,SENSOR36,3032.SENSORJ7 

END 
-121 
6SYSTEM TIME SECONDS. CORRESPONDENCE 
615 ITOo;-3b)2.SENSOR38,30l1,SENSORl9 

END 
-128 
oSYSTEH TIME SECONDS. CORRESPOND~NCE 

loiS ITO'i.3g31.SENSORo;0,SOl5,SENSOR~A 

END 
-129 
651YSTEM T! ME SECONDS. CORRESPONDENC~ .-----.... ,--... 

615 ITO'i.S035.SENSOR'i2~S03~,~ENSOR"l 

END 
"130 
6SYStEM TIME SECONDS, CORRESPONOENCE 

615 ITOo;.SOl6tS£NSoR'i'iQSOIJ.SENSOR~S 

END 
- i31 
6SYSTt~ TIME SECONDS. CORRESPONDENCE 

61S ITOo;.SOI3.SENSoR'i6,S003.SENSOR~7 

EtlD 
-1)2 

IICO 6~Y~TEM TIME SECONOS. CORRESPONDENCE 
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00\U99':» .. 

OOOS9, 
OOllB97 
00u898 
UOUIIY9 
aOl/YOo 
OOUYOI 
01)u,(02 
Oll090) 
U01l9Q,+ 
aUul}O" 
ll(JlJ'I (J' 
OOU907 
0\)(,908 
(;U0909 
UClu910 
OllU911 
U{)U912 
COu913 
00U91,+ 
0[)091S 
Ouu91" 
UOUYI7 
QUU91S 
00U919 
01)U920 
00U921 

..,. __ "" GOG922 
:.n 00u92J 

UQU921t 
UUU92S 
onon" 
U(J09~7 

OOJ928 
an09;!9 
000<;30 
000931 
UOU9l2 
OOU<; .ll 
UOU9llt 
00091" 
00u91. 
00u937 
01109311 
0{)0939 
UOU9'10 
0009'l1 
ono'} '+1 
00U9,+l 

.- UOUylt'i 

~-.~ 

l 

U009'H. 
0009'+, 
0009'+7 
01lU9'1Q 
UOUi''I9 
{JlJ 'J":' 11 

.----..,.,..........~,...,.,.....-- -,.....-->- --......,,--~-'-. 

. ,'1. "" ----~ "'"'\ .1 ." __ ' 

w ~. 'c ._"... w "!II' .. --

000 
000 
000 
000 
000 

BCD 615 1'·0";'5003. SENSoR't8. SOl.2 .• SENS.OJJ"I' 

BCQ 
SCD 

000, .. ------. 
000 
000 
000 
000 
000 

SCD 
BCD 

000 ·------8CO 
000 8CD 

END . - --.------ ----.. --.----.,. 
-13l 
6SySTEM TIME SECONoS. CORRESPONDENCE-----­
'IS lTO,+.S032.SENSORsO.S031.SENSORsl 

~'END ".- -.. -- .--- ... --.- .-.- - ..... -------.---------------------------------. 
-13'1 
'SYSTEM TIME SECONDS. ~ORRESPONDENCE .. --....:.-
61~ ITO ... s031.SENSoRsZ.1000.SENSORS3 
END 
-135 
6SYSTEM TIH~·SECONDS,-CORRESPONDEN'E----------------------------------~ 
615 ITO ... 36oo.5ENSORS",7oo2 0 SENSORSS 
ENCI 
-136 

000 
000 
000 
000 

8CO 6SVSTEM TIME SECONDS. CORRESPONDENCE 
bCD 'IS ITO'+_S60o.SENSoRS6.70a'i.SENSORS7 

.---_. __ . __ ._----

000 - ... -----. END .. -'''-'-' -. _ .. -... .. . .... ~------------------------------------. 
000 -137 
000 BCD 6SYSTEM TIME SECONDS.· CORRESPONDENCE. ---- .-.. _.-. 
000 8CD 61S ITo ... 3700.SENSoRSi.7001.SENSOR59 
000 END 
000 -138 
000 BCD 6 S Y ST~H 11 HE SEC 0 NOS. - C ORRE SP ONDENCE;-----------------------------------
000 BCD 61S ITO'+_S700.S~NSoR6o.7003.SENSOR61 
000 END ~ 
000 -139 
000 8CD 6SYSTEM T I HE SECONDS. CORRESPONDENCE· --------.--.'----. 
000 bCO 61S ITO"-8lb2.SENSOR62.912Z.SENSOR63 . 

---_ .. ------

000 ·--.. ·END· -- '-- .--.---.--------~--- .... ------------~---------------~-~------. 
000 -1'+0 
000 BCD 6SySTEM T I HI:: SECONDS. CO~RESPONDENC~- ~ ~ ------.-
000 BCD 61S lTO'l-9aZZ.5ENSoR6'1.8Z22.SENSOR65 ~ , 
000 END .-~- .. -.-_ ... 

( i 

'1 
~ 

I ,. 
~ 

, 

I 
.' 1 
I 

,......--, 

~ 

000 -1 .. 1 0 Zi . 
.----~OOO·-- aco 'SYSTEM TIME SECONOS.-CORRESPONOENCE ~ > . 

000 BCD 61S ITO ... 8122.SENSOR,6.910Z.SENSOR67 ~ 

~ 
f .--

000 END ~~~~-. 
000 -I'IZ c::-;; 
000 BCD .SYSTEM T IKE SEiCONOS. CORRESPONDENCE -- t;~ 

~ 
I 
~ 

; 
I i 

000 lteD 615 1 TO'l.9202. SENSQR69. 820Z. SENSOR7D ~: 

--- g~~ -.-~~~ ~ . o •• ~B ~~~.~-~ ~'~2::2-00 :~:'il:'; sao. - 20. 0 n 000 •• -. S. •. ,EttD .--. 
NElli 001 200.0 •• 0.DlU .9.99.0.001.10 •• 2.2,1000. e2o.z.ENO ----- .... ~-------_______________ _ , 
-03 000 ZOI.0 •• 66.'1.60 •• 66.Z.6i •• 6b.,.110 •• 66.6o!'1o •• -S.1.IBO •• -3 ••• 2S0 •• -.~ ! 

NEW 
NEill 

000 300 •• 1.".'I00 •• - .... 500 •• -Z.'.S50 •• -'1.9.750 •• -7.'.950 •• -12.1 
000 1000 •• -11.2,IIOO •• -10.3.1250 •• 3.6.!SOo.oZ6.6.19Z5 •• 58.9 ( , 

-----------... -. --'--"" 
000 . 222So .611 •• 2&00. ,n •• 2.END . !5TEI1PERATURE VS·-UME _______________________________ _ 
001 ".0 •• 68.9.10 •• 6a.9.383 •• 3Z •• 1000 •• 32 •• END (1 00 I a 8. - 1 00 O. i-I I • 2 • - 250 ••• 1 1 • Z • Z 5 O •• 7 I • , • 100 a • 071 .6. E NO 5 CON T R 01.·-1 N~ ut. _________ .. __ _ 
000_ 
000 
000 
000 
000 
000 

END 
BCD 3ExECUTION 

r COMMON INOREADI LENGTH 
---f·---OIHENSION XIIOOOOI 

F' NDIM-IOOOO 
F' NTH_a ] , 

---------_ ....... . 
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., 

\ 
OOU9S1 
()009S2 
000953 
D009S', 
OIJO'/!)S 
UGU'iS, 
000'1:'7 
lJUU'iSQ 
UOU9:'9 
oou'/.n 
()OU9hl 
UOU9e..l 
IJl'IU'Hil 
10(\L91. .. 
00096S 
UUOYb6 
OOU907 
uGuo;b8 

OrllJv b 9 
UOU970 
UOtH 7 I 
00097 2 
ODtJ973 
000'"'' 
000Y75 
00Cl971. 

--' U00911 
N IJ()Uy7~ 

0) 0[}u979 

(n1u'J 00 
<10U901 
UU()9C!Z 
OOu'ic13 
OuO'fil" 
()lIU'ftlS 
Ur/(J9SI. 
OOU9c17 
U009d8 
lJDO'Yii'/ 
OOU-;'/O 
U00991 
OOLi992 
000993 
00099" 
UOU99S 
00U99. 
OOU997 

., • 
-.- '.-_ .. _-------_. 

000 
000 
000 

F 

F 

000 c 

LENIiTH-O 
Rt:1II1 NO 2·5 

TORDER 

000 C.. INITIALIZATION 

iiji!J •• ~ ..... .. 
~~ - w 'IiII' --

---.--------------------------_. --.----.-. 
.I 

OOO-C---INITIALIZE ALL-T£HPS •• ----------------------------------------------------------------------------------------------, 
NEil 

-°1 
001" CALL STFSQSI69.e,NNT,T200It 
OOQ H' CALL ARYDIVINGT.GZOOI,l.00 •• ~20Qlt 
000 H CALL ARYDIVIAZ.AIZ+II,3600 •• AIZ+111 
000" CALL STFSQSI.5,lao,AIBO+~I! 
000 H CALL A~YDIVIAII,AIII+II.IZ.,AIII+llt 

_~ ___ .. 1 ._ ..-... __ ~ __ _ 

DOd ._" CALL ARYDIVIAIZ.AI 12+1 I. IZ •• AI 12+, I ,~------------------------------------~-----------------------------
000 H CALL ARYOIVIAI3,Alll+II,12"AIll+111 
000 H CALL ARYDIVIAZI.AI21+II.I~.,AI21+111 
000 H CALL ARYDIVIA23.AI23+11.1 .. ~.,AIZ3+111 
000 11 C l,L L A R Y 0 I V I A Z'I • A I 2 'i + I I 01 7 2 a .. A I 2 ~ + I II ,. -.-- -... -----
ODD STFSEPISO •• TIISAIR TEMpERATURE 
000 - C ----CALCUUTE VELOCITIEs IN fT/sEC 
000 CNFHwD 
000 H CALLFfP~T21.LENIOTH.NtH,1(101.A.l00.10.2S, .--.---.----. 
001" CALL FLOTI2151.121'NNT.(37'K3B,KJ9.Al00.A98.AIO!.A99.~003.~OO~. 
001 H 5 0.0, a • 8 I - -,,-~--

aOI 11 CALL fLOTI2ISI.121,NNT,1(31,Kla,KJ9.Al0a.A9B •• l0Z.A99.~0130~Ol~. 
00 I - H· -I O. 0 • 0 • I I .---. -- - ------

t. 

001 M CALL f~OTI2151.12I,NNT,K37.K3B,K39.AIoa,A9B9i!03.A99.~OZ3.'1OZ ... 
001 H 1 O~O.O.II 

001 H CALL f~oTI2ISI.121.NNT,KJ7,I(Je,KJ9,AIOO.A9BoAI0 .. ,A99, .. 03lD .. OJ ... 
Dot H 5 O.O~O.II 
001 H CALL fLOTI2IS1,121.NNT,Kl7.K3B,K39,A100,A9B p AIOS,A99,,,o,,3.,,O"~. 

H •. _.-50.0.0011 _ .. - .. -... --'. 
H CALL FLOTI2ISI.IZI,NNT,KJ7oK3a,K39.AI00,A9B.AI06.A99, .. OSJ,"OS'I. 

NEW 
NEW 
NEW 
NElli 
NEill 
NEW 
NEi. 
~. E to 

NEVI 
"lEN 
tlEh 

N£III 
NE~' 

NE'" 
NEi. 

001 
001 
001 
QOI 
001 
0'0 I 

H S 0.0.0.11 ' , .----.----- .--------......... . 
H CALL FLOTI2ISI.121.NNT.K37'K38.K39,Al00,Age,~107.A99,"063, .. 06 ... 
M 50.0.0011 
H CALL FLOTI2ISI.12I'NNT'K37'K3B,KJ9'AIOO.A9B~AI08.A99,'107J."07 ... 

---." --~ S 0.0.0. I) . ..- ...... -- ... - - .. -.'-- . -----.---... ---------------------.----______________ . NE~ DOl 
NEi. 001 
"lEN 001 
NEw 001 
.. t:l 001 
"IE" 001 
NEill 001. 
N(tII DO! 

~ CA~L FLOTI2ISI.12I,NNT,K37 •• 3B,K39,A100,A98ptI09,A99, .. oa3."OB'" 
11 5 0.0. O. I I -----------"- - ...•• _-- .. -------
H CALL FLOTI2ISI,121,NNliK37'K3B,Kl9,AICQ.A9B oIII0.A99,'1093, .. 09". 
H S 0.0,0011 , 
H CALL FLOTI2ISI.IZ!,NNT'K37IK3B.K39.AI00oA9So~AII~A990"!OJD"10 ... 
'" __ .. 5 0.0.001 I . __ , ... _._ 
H CALL FLOTIZI51.121,NNT.K37gKJB,K39,AIOOGA9SoA!12.A99.~11l.~Il~. 
f4 S 0.0,001 I --------. __ ... -_ .. 
" CAL~ FLOTIZISI.121.NNT,K31.K38,K39,AIOO.AV8oA1AIIA99."00".o, 
H 5 ,,003,0,0.11 

.---~~---------.--.-- -
H CALL 'FLOTI2ISI.IZI.NNT.K37.K3B,K39.Al00.A9s.all~.A99'''002.~OOJ. 

• 

-.. __ A : 

00099a 

NEil 001 
'~EiII 00 I 
NEill DOl 
NE' OQI 
I.EN OQ I 
NEill 001 
NLA 0.01 
NEw 001 
r~t: • 00 I 
Nt::1Ii 001 
I,EN 00 I 
NEj, 001 
NEw 001 

M . - 5 O. a • a oil .. < ...... _ _ '._._ ,----_._._-- -
000999 H CALL FLOTI2'5i,121.NNT,K37'KJ8,K19,AIOO,A9B.~IIS'A9~,~002.0, 
UOIOOO H S'lOOI,O.O.11 --_. __ .. _._- .... _. . .. - ,,_.- ---- . 

OOIOUI H CAL L FL 0 T I 2 I 5 1 , ,I 2 I , N t-lT , K 37 , K 3 B • K 3 9 , A I !J 0, A ,;"B 0 , 1 ! 6 • A9., • ~OO I 00. 
UOI002 Ii S "O~".O.O.I) 

~ UtllOOl 

I UllIOO .. . , 001005 

H CALL F~OTI2ISI'IZI.NNT'K37IKlB,K39'Aloo.A9aDA!17.A99,'1063tO. 
f'! 5 0.0.0011 
H CALL FLOTIZ~51.121,NNl.~37~K3BGK390AIOOtA98.AI!B.A99,"062,O. 

OIJIUU' Ii 50.0.0011 

-~-'·--"""""·""---""'''''''''''''~'--.'''"'._._.'-'-", __ ,._ • .....,.... .• ,,--,.c..-. 
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I 
i' 
! 
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IJIII 

I 
~~ 

l 

~ 

\ . 
00'1007 
UoI008 
001009 
UOIOIO 
0(1101 1 
UOI012 
OnlGll 
UQ I 0 1'1 
(Jll1015 
00101' 
ULlI017 
OUIOl8 
OOIOly 
001020 
UOI021 
0111022 
OOIO;!) 
Gil I 02'1 
0010]5 
0010211 
{Julon 
Ool02a 
001029 
OOIOJO 
GOI031 
001032 
001033 

-':iDIOJ'I 
~(:'01035 

OoIOJ. 
OnlO.l7 
UOIUJa 
001039 
0010'i0 
uOIU'i1 
0010'12 
0010·0 
DOIO'l'l 
0010'15 
()OIO'~ 

UOIO'l7 
0010'18 
1l010'l9 
001050 
OUI051 
iJOIO!>2 
IJO!OS) 
uulO!i'l 
(JOIO:;!) 

!.JUIOS, 
UUIU,;7 
01)1059 
DoluS .. 
(JIJ I Of. 0 
Ot}ll1bl 
u(J!ObZ 

w 

N[III 001 
Nt:_ DOl 
N[III DOl 
Nt:1'I DOl 
NEIiI Olll 
Ni'N 001 
NEW 00 I' 
NeM 001 
NEA 001 
NE\Ii 001 
NEI'! 001 
NEw DOl 
NE' 0.01 
NElli 001 
/lEN 001 
NElli 00'1 
Nitt 001 
NE~ 001 
~JE'" 00 I 
NEN 001 
NE. 001 
NEIt 001 
Nt:1II 001 
NE", 001 
NE'N 001 
NEVe 001 
NE ... 001 
NEW 001 
IIEIII 00 I 
NE\I, 001 
'JE.~ 00 I 
NEW '00 I 
~JEI'I 00 I 
NE\If 001 
NEW 001 
NEW 001 
NEil 001 
NEVi 001 
NEil 001 
N£W 001 
NElli 001 
NE. 001 
NE' 001 
N E \~ 00 I 
NEW 001 
NElli 001 
Ni:" 001 
NflN 001 
-b3 000 

000 
0(10 
000 

NEw 001 
~EW 001 
/lE'" 00 I 
,.,;Ed Olll 

\'ilr' 'W ~ """" '--v -"""" 
'-~'---'--'-----' 

------,-_. .._,----- -----------------_. 
" CALL FLOTIZI51.121.NNT'K37'K38.K39.AIOD,A98.'119iA'9.~062,o. 
" l5 It 0" • 0 • 0 • I I ' , - ... -, ----
H CA~L FLOTI2ISI.121.NNT'K37'K38.K39.AIOO.A98.AIZO,A99,4t061,O. 
" I '1011.0.0.11 
" CALL fLOTI2ISI.1ZI.NNT,K37.K38,K39.Al00,A98 aAt21.A99.4t012,O. 
11 ---I ,+012.0.0011 --~ .... -..... ---- _ ... - -,,-.--- .. -----... 
H CALL FLOTI2ISI.121.NNT.K37.K38.K39.AI00.A98.A122,A99.'1022.0, 
HI 
H 

" 
" " M 

1303S.0.0.11 \. 
CALL FLOTI2ISI.121.NNT.K37'K38.K39.A100.A98.AI23,A99.303S.0. 

I 30)0.0.0,1) 
CALL FLOTI~ISI.IZI.NNT.K37'K38,K39'AIOO,A98a'124toA99.3036.0, 

5 3013.0.0.·11 
I 

CALL FlOTI2IS1.IZI.NNT.K37.K3a.K39.AIOO.A98.AI2S,A99.3013.0, 
S3U03.o,Ooll 

CALL FLOTI2ISI.121.NNT'K37'K3aeK39.AIOO.A?8.~!26.A99.3003.0. 
530)2.0.0,11 

CALL FLOT[2ISI.121.NNJ.K37.K38.K39.AIOO.A98.AIZ7.A99.303Z,0, 
I J031.0.0.1) 
.CALl FLOTI2IS1,1~I.NNT~K37.K38.K39.AI00.A98.AIZ8.A99.3031.0, 
55035.0.0.11 

CALL FLOTI2151~121.NNT'K37'X38.K39.AIOO.A98.AI29.A99.S03S.0. 
5 SO)6.0.0.11 . 

CALL FLOTIZISI .IZI.NNT.K37.K38.K39.AI00sA98.AI30.A99.S036.0. 
I SOI3.0,Ooll 

CALL FLOTIZISI.121.NNT.K37,K38.K39.AIOO.A98.~131IA99.S013,O. 

.ll!SI' 

H 
H 

H 
M 
H 
H 
M 
M 
M 
M 
H 
H 
H 
H 
M 

I 5003.0. O. II .. ----.----.--- .. - .. -

" H 

CALL FLOT12ISI.121.NNT.K37.K38.K39.AIOO.A98.$l3Z.A99.S003.O. 
I SO)2.0.0.11 

CALL FLOTI2ISI.IZI.NNT.K37.K38.K39.AI00oA98.~133.A99.S03Z,O, 
S SO)I,O,O.II . .' 

CALL FLOTI2ISI.IZI.NNT.K37,K38.K39.AIOO.A98,AI3'1.A99.S031,O. 

..... ~. 

---.-.---.- ... -. _. "'--

H 
H 
H 

S 1000,0.0.11 _ -. ---..... _------ --. --~ - -,.---...... ---.-.. 

po: 
CALL FlOTIZ~SI,121.NNT.K37.K38.K39.AIOO.A98.AI3S.A99.3600,Oe 

S 700Z.0.00l1 
CALL FLOT1ZISI.121 .NNT.K37,K38.K39.AIOO.A98,AI36.A99.S000.0. H 

11 
H 
11 
M 

Ii 
H 
M 
H 

H 
H 
M 
11 
M 

I 700 'l .0.0. 1) - . ____ . ___ -'-____ _ 

" 

CALL FLOTI2IS1.121.NNT.K37,K38.K39.AIUO.A98.&137.A99.3700,0. 
I 7001,0.0.11 --
CALLFlOTI2ISII121.NNT.K37'K38.K39.AI00.A98,~!38.A99,S700.0, 

S 7003.0.0.11 
CALL FloTI2IS~.121.NNT.K37'K38.K39.AI00.A98o~139,A99.UI02.0. 

S 9122.0.0.11 
CAL l Fl. 0 T I 2 IS! • I 2 i. N rft-; K37 • K 38 • K 39 a A 100 a A 9 8 0 ~ & '10, A 9 9 .9222.0, 

I 11222,0.0.11 
CALL FLOTI2ISI.121,NNT.K37.K38.K39.AlaO.A98oAI~I,A9908IZ2.0. 

S 910Z.0.00l' 
CALL FLOTI2CS1.(21.NNT.KJ1'K38.K39.AIOO.A98.Al'lZ.A99.9202.0. 

S il20Z.0.0.~1 
E t~ I) 

-----------------_ ... _--_. __ .... 
BCD 3VARIABLES 
REM SUPPLY BOUNDARY TE"PERATURE 

OIDEGIITIHEH.A200tKII 
IFCTIMEH.LT.IO.I GO TO )0) 

OIOEGIITIMEM.A'6.~1101 
MlTPLYIKII0 •• 5.KIIII 
MLTPLYIT~001.O.S.KI121 

-----------_ .. ---.-
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~ ----, 
~ 1 

( J 

;i 

--.---J 

; I 

I 
I 
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(J 
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t-< 

't' 
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l 
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~,._ ....... ~ .• __ ~,:__,~ •• ~ ... __ ._,~>L.~ .... "=_, __ .............. --.....a..____ ~,. t ._~." ~ en? •• _ . _ ~\-.....d 



r 
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] 
I: 

I 
,I 

1 

i 
f 
I" 
I't 

w 

\ 
00 I 063 
UUIUII'I 
U0106!; 
001066 
OOl067 
001068 
00106~ 

ULlI010 
001071 
001072 
0(107) 
U1l107 .. 
!lU101s 
mO'1 07 b 

001077 
OlJI078 
OUI07~ 

UOI060 
unioai 

\ UO IOIil:l 
- OOIDal 

OOIDS'! 
00108S 
oOloa. 
001087 
U(l10&8 

~ O"IO:H 
""'- co 001090 

Illi 1 09 1 
O[llu92 
00i093 
00109'1 
00109" 
00109. 

--l 

.. 
If! 

!ir~ 

LlOIO'i7 
U!J I 09a 
UOI099 
00 1100 
OU II 0 I 
00 i 102 
00 II OJ 
on I 10'1 
UD II DS 
UO I 106 
Of) II D7 
00 II Oli 
00 II 09 
001110 
00 I II I 
00 I I Il 
uo Illl 
(Jill 11'1 
1It11 I 15 
UUI II. 
UIlI III 
llill I Ii 

NE~ 001 
N~I'I 00 I 
NEn' 001 
NE .. 001 
NEill 001 
NEW 001 
NEW 001 
Nt: ... 001 
NE.v 001 
Nf·v. 00 I 
NEil 001 
NEw 001 
NE.!'! 0.01 
NE\'; 001 
NE", 00 I 
NE'" 001 
~lEl'/ 00 I 
NEi. ODI 
~lEw 00 I 
NEw DOl 
NEW 001 
N~'" 001 
NEW 001 
NE'III 001 
/.jEw 001 
r~EW 00 I 
~~Ew OD I 
tJEW 001 
~JEw 00 I 
NEil 01),1 
NEN 00,1 
NE« 001 
NE ... 001 
NE'" ODI 
NE", 001 
NEN OUI 
r~E'" 00 I 
~IEW 001 
NEw 001 
NEoI; 001 
NEW 001 
-01 000 

.0_0_0 
000 
000 

NE ... OCI 
Nt-;II. DOl 
NEIIo. 00 I 

000 
000 
000 
000 
000 
000 
000 
DOll 

• 

" H 
H 
H 
M 
H 
HI 
H 
H 
H 
H 
H 
H 
H 

H 
H 
M 
H 

H 
H 

H 
H 
H 
H 
H 
r1 
H JoO 
H 
H 
H 
H 
H 

H 
H 
H 
H 
H 

H 3nl 

" H 

" 

l --~.~.....-... ..... -~, ... -. ~.-."---~-. 

-w w 

SUB(Kl,I.KllZ.KI13, 
E1NdK(113./l.a 
lFIXKI1000I.GT.OI GO TO 300 
lKIIOOOI- I I 
81_ 0.2 

~ .. 

82- 100. 
a)- 20. 
B'I_ I. 
aSa 0.2S 

~ -'----.,.----...---

Soa I. 
e 7. I. 
TSPa OTIHEU 
TSP2 a, TSP/2. 
TSP\Z- TSpoa2il2o 
01- BiaTSP2 
U2_ as+BboTSP2+s7.TSPI2 
OJ- -2.aaS+B7.TSPI2.10. 
O~. BS-Bo.TSP2+B7aTSPI2--___ · _____ ~_ 
·DS~B2+B3.TSPl+B~aTSPll 

Uoa -Z •• B2+B'!.TSPI2.10. 
~7. a2-B3.TSP2+B'I.TSP12 
i::IIHIt EIN 
OINI- 0.0 
E2NI'" 0.0 
ElNl- 0.0 
OlNI- 1l.0 
02N2 a O.0 
CqNTINUE 
OIN~ OINI+OI.IEIN+EINI. 

~ 

E2NaABS I 0 I N 1 ti~ .7·Sa·0 I-N -. _______ .. _ 
O,2Na I Oso E2N+06H2N I+D7eE2N2-Dl.OtN~ --D'IG02~ 
EINI- (IN 
OINla DIN 
ElNZ- E2NI 
E2Nla E2N 
OlN2- 02NI· 
02NI_ 02N 
STEST.02N 

H~TP~YISTEST.1000o.STESTl 

OIOEGIISTEST.Aa8.K81 
CONTINUE 

5 TF 5E PI K II. T I 000 I.--.. -- ... --.---f----
OIOlOAIKB.AI.A3.K51 , 
DIDIOAIK8.AI.A ... Kf)I,· !1 .. ,'.' .-- .. , I 
O!OEGIITIHEM.A200cK9~ 

CO~~~0;~KIYI.IIXK(8)-XKI20211/1~K~203 •• XK~20~»i! 
XKI2001~XK(200)+DTIMEU·IXKI91-COLr~01 
X'(201)·&KI2011+0TIHEU·COLF~O 

MLTPLY(K9.KIO.KS.~oe(IZ.KASI 
H~TPlY(K9.K10rKS.~O.KI3.KI'1 

D I V I DE 1 t< IS. IS •• K I 71 
HLTPlYIKI7,J •• Kltil 
o I V I DE 1 K I b, 12. ,I( 19) 
tH.TPLY 11(1.,1 •• K20) 
HLTPLYIK20 •• S.K21. 
MlTPlYIK21 •• S.t(22) 

" f /iP'.I' 
" .. or 

0" ~'T"f- -

~ 'Ilii' 
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00 1119 
UO 1120! 
UOl121 
001122 
00112l 
UO 112'1 
on 112S 
0011210 
00112.7 
OCll 12. B 
UOll29 
DO 1130 
un I 131 
UOIIH 
un 1 I J 1 
OOIIl'! 
UlIIIH. 
UI1113/) 
UOlll7 
Uf) 1138 
fiOI 139 
UO l I ~o 
00 II 'II 
UOII'l2 
un i 1 Ii 1 
001 1'1'1 
OU I I ~S 

NlJ[III~& 

1.0 0011"] 
au I l'iil 
00 I 1'l9 
[hi 1 I So 
UO 1 1:>1 
un 1152. 
Ull I IS J 
OU 115'1 
no 1 I !::IS 
Ulli IS. 
un 1 15] 
Lin I IS a 
on I 159 
liD I I I> 0 
OU 1 I b I 
UO 11.2 
UiJ 1 I b 1 
un 116 'l 
UOI I b, 
Ulilib. 
001 I I. 7 
UO 1 I b 8 

001 11>9 
OU I 170 
U'11 171 
ll:ll 172 
fIll I 173 
1)(11 17'1 

...." 

000 
.-~.oOO 

- - " tiM 

HLTPLYCK12,.3333,K2J, 
STFSEP C-K IS ,GUOO ,C..3'01 ,GlaOO ,Gl801-'---~-­
STFSQSIX18,'1,G360ZI I SUPPLY TOP HEX 

rJ. 

" ~ w ..... 

-_. __ .------_ .. ---- ---
000 
000 
000 

STFSQSIK18,'1,GlbI21 
STFSQSIK17,b,G360~) 

~ _~ ___ .______ ~ __ •• _______ 4 ___ • ____ •• __ ... • _ •••• ~ .... 

ODD. ----------. 
000 

5 T F 5 Q 5 I K I 8 , 'I , G 38 a Z 1----~-.----
STFSQSCI<18,'I,G181 2 1' 

000 STFSQSIKI7,6.G3BObl 
000 STFS~S(KI7,6,G38SSI sTop HEX RETURN 
000 STFSQSIKI8,'1,G38SII 
000 STFSQSIKI8.~.~38611 

-'-----------------.------ -- -, .... --- .. _ .... 

000, -'STFSQS(KI7,6,G36SSI -------------------------~----------------------------------------
000 STFSQS(KI8,'1,G36SII 
000 STFSQ5IKIB,'I.GJi,611 - ., ----.-... --------,--.----'.-----
000 STFSEPIKIS,GS600,GS601,GsaOO,GS8011 
000 STFSQSIKIB,'l,GS60Z) i SUPPLY eOTTOM·HEX----.:,-.--;-----
000 STFSQSIKIB.'I,GSbI2) 
a a 0 . 5 T F 5 Q:; ( K I 7 • 6 • G S 6 0 I> I ----- . -----
000 STFSQSIKI8.'1.GSB021 
000 STFSQSIKI8.'1.GSBI21 .. -.---- .. - ------_._------
000 STFSQS(KI7.~~~~ijOb) 
000 STFSQS(KI7.6.GSijS~1 • BonOH HEX RUURN·-·.----.. -·-_· 
000 STFSQS(~18.'1,GS6SI) 

a a a S T F S Q!i I " I 8 , 'I , G 5 e • I I .----.----
000 STFSQS(KI7,6,GS6SS) 
000 STFSQSIKI8,~.GSbSI) ----------'-------
000 STFSQSIKla.~.GS661) 

000 STF~QS(K23,'I.G'I501) ··ICHAHe£R nOli! ,DOWN---- .-.----------.-.--------.----
000 STFS~SIK2l.'1,G'I5111 

000 ------------- STFSQSIK2l,l.G~S21)------------------------------------~---------------------------------------------
000 STFSQSIKZ3.'1,G'I5311 
000 STFSQS(K2J~'I.G'I5'l11 

000 STFS~S(K23,3,G'I~51) 

000 STFSQSIK23)'1,G~S61) 

000 STFSQSIK23''1,G'IS71) 
000 STFSQS(K2i~~.G~581 ~-------------------------------------------------------------------------------------------__ . 
000 STF5QS(K2J~'I.G'IS911 

000 STFSQSlK23.'1,G'I601) -,,_ .. ~.- - . __ .--------
000 STFSQS1KZ3.3,G'I6111 
000 STFSQSIK,3.'I.G~7021 
000 STFSQSIK2~.~,G'I7121 

000 ------------
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

STFSQS(K23.3.G'I72Z)------------------------------------------------~-----------------------------------------­
STFSQSIK23.'1,G'I73~) 

STFSQSIK2l,'I,G'I7'12) 
STFSQ$IK23,3.G'I7S2) 

------------------------------- . 

S TFSQS (K23. 'I, ~'17 1.,1.) - ".-'- -- .- .-~--. <,"'" ,_.- . ,- - •• ----------.. --,.---,--------------._-. 

STF~QSIK23.'I.Gq77~) 
STJSQS(K21.'I.~~7ij21 

STFSQStK23.'1.G~792) 

STF~Q~IK23.'I.~'1S021 

STFSQSIK23.3,G'IBI2) 
STFSEP I K20. G8099. Glil oO~ sUPPER en. HAN~'OI.D_ .----------.---.------..... - .. ' 
5 TF S EP I f( 2 I • Gel 21 • G (! I 22, G 810 I ,G81 021 
STFSEP(K22.~8103,GaI0~oGiIOa~Gil~91-.----~---------~~----__ ------------------------­
STFSEPIK22.GBI23,GBI2~.GBI2~.G81291 
STFSOSIK2l.3.G8Il0, 

~ 

• 1 
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I 
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'I 
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f -
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If 
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( '0 
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\ 
UO I 1'1 S STrSQSCK23.3.G83061 
GO III_ 
00 II 77 

SH'SQ5 tK21, 3, G8309,·· . -_ .... ------ ..... ---.--,-.--
STrsIilS(~23,3,Gai2S' • . 

UO 117& 
j tJ01l79 

STFSEPI1(23,G83Df,G8l01 , 1i8lU t ..... -"-'--:~-.---"'-'--
STFSQS(K23,J.GB 101 . l 

OtJlltlO 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
.000 
noo 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
oeo 
000 
000 
000 
000 
000 
000 
DOll 
!lOiJ 

------- . S H 5 Q S I K 2 3 ,l, G 8 J 0 31-----.,------------
0011i1i 
00111i2 
00 II ill 
UI)l18'1 

00 II Ii!'> 
0,1111Il10 
0011117 
iO (J I .111 e 
U(.II ~9 
0.11190 
001191 
UO 1192 
on 119) 
on I 19~ 
001 I v:; 
00119/1 
u() I 1'17 
UO 119 .. 
UO 1199 
001;:00 

~ 0012.01 
UOl202 
OnlZUl 
OOIJuil 
OOI~05 

OGI~06 

OCll207 
01)1208 
Ut)1 :<U9 
UIl1210 
IJl: 1 2. I I 
1"1' J I 2 
IJ'II ,. I j 

l ~ .! I ~ I 4, 

IJLJI.I~ 

UO 1214 
001217 
001218 
UOl219 
UOILZI) 
001221 
u01222 
OU122) 
(IO I 2. 2 .. 
u'lI4!25 
UOI2Zf> 
nIl 1227 
UulJ.,,_ 
U(l1229 
llu i 2ln 

OlliJ 

1,1,11 

!JUU 
(JOO 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
DUll 

STFSQSIK23,3,Ga105) ".0" 

STFSEPIK20,G823",b823JI 
STFSEPIK2I,G8232.G8231,G8212,G82111 
STF5EPIK22.GB23D,ba229,G822S.G82Z~I-· .:~ 
STFSEPIK22.G8210,~8209,G820S,G82041 ,~. 
STFSQS 11(23,3, Gs.! 26 I ... - -.- ... ---......,.-,----
STFSUSIK2),3.G83261 
5TFSQSIK23.J,bB2211 
STFSQS(K2~.3,G832~) 

~TFSQSIK23.3,G620bl 

STFSEPIK23.G8332,u8321,G8322! 
STFSQSIK23,3.G82011 ,., .. 
STFSQSIK23,3,Ge323) 

.... 

-~--;-,-~ -_ .... 
STFSEPIK20,G9099,G92l31 '~OWER ~~~ ~~NlfO .. D 
STFSEPIK21,G9212,G9ZII,G923Z,G9Z311 
STFSEPIK22,G9225,u9Z2~,G9230,G92291 

STFSEPIK22.G920~.G920~,G9210,G92091 
S T r 5 Q S I K 2 3 • 3 , G'9 2 2 6 1 
STFSQSIK23.3,G930bl 
STFSQSIK23,3,G92211 
STFSQSIK23,3,G93091 
STFSQSIK23,J,G920bl 
STFSEPIK23.G9301,G9302,G93121 

., .... -- -F'~--.,--

r - •• 

STF SQS I K 23.3, G920 II --'- '--- .- ------_ ... _-_-.~ ___ ._._. 
STFSQSIK23.3 •. G93031' . 'j 

~ TF S Q S I K 23 ,3., G 932 b I 
STFSQSIK23.3.G91301 
STFS~SIK23.J.(9329) 

~TFSQSIK23,~.G9~2S) 

.- .... ...-,: ~ ........... ---

5 TF SEP I K 2 3, co 9 3 21 • Gyll2. Grp~21---"~_'-T_~_" __ ' __ '~_'_' 
SrF,Q~IK£3,3,G9iIO, .. \ . 
Sltj~il~~l.1.G9~:jl 

:, , f S:'"l ~ ( .' ;. 'i , j .. ~ ... ~, 1: j I I • 

:. \ I :. '. " I " ~ ,{ , L,', I ~ ,. • u ~ I '- II , Ii 'J I .! ... 1.>" Il! l 
~Tt~lP(K2t.G~I07,G9108,G9IU'l,G91031 
S frSE'P I ~ 21, G9122. G91Zl, G9JQt.~~.9J.Q~L-:r-~~ 
STF~EPI(20,G9100,G923~1 ' ' 
5TFSQSIKI8.4i~lSO~1 

STFSQSIKIB,~.G35111 

STF5QS(Kla.~,G3S51 I 
STFSQSIKI8 .... G3~/l11 
STFSEPIKI7.G]S21,G]522 o G3S26a- .. 
5 TF 5 E PI K 1 -, • G 3 ~ 31 ,G 3 5 3 2.635351· 
STFSEPIKI7.G35~I,b35~2,G35~6' 
STFSQSIKla.~.G]7G21 

STFSQSIKI8.~,G~7121 

STF5QSI~IB,~,GJ75~1 

~TrSQ~IKIB.~.Gl7b~1 

STFSEPIKI7.G3722,~372b,G37271 

5TFSEP'K17.'J13~,~373b,~l7l61 

It ~ •. , . 
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\.. . ... -
001231 
001;(32 
001233 
U0123'1 
U012360 
001216 
001237 
UO 12lS 
UI) 12J9 
0012'10 
00 12 '11 
Ufl! 2't2 
0012'13 
0012'1'1 
OOll;!> 
DO 12'!(' 
U(J12'17 
Ul112'18 
U012'19 
001250 
00 Il5 I 
O1l12~2 

0012S3 
0012S'I 
OOl2!io5 
OOI2!>& 

.." -' 00 I ZS7 
w 001258 

001259 

~ 

'" 

OUllbO 
o~J 1201 
001202, 
1J0llb3 
00126'1 
00 I H5 
U(J12t. .. 
unllo1 
0012(1) 
Ill) 1 2 /, 9 
1ill12la 
Il 11;: II 
\" If: L .... ) 

., ., ~ ... ..~. >--.-~-. . \'JIlII .~ . w 

-"'-- ----------
000 
000 
000 
000 
000 

5Tr5EPIKI7.G37~2.G37~'.G37~7. 
SH"SQS I KI a. ~. GSSO II . ... ." "_""~_' ___ 1_'_' __ '"_'_' 

STFSQSIKI8.~.GSSII' 
5TFSQSIKI8.~.GS5511 
STrswsIKI8 .... GS5011 

.• ,.'_._-----,,_._---------

000 -------
000 

STFSEPIKI1.GSS21 ,GS52l.G~.l'.-------------------------------------------------------------------------------­
STFS£PIKI7,G5S3I,G55l2.G553SI 
5TFSEPIKI7.G5S'lI.G55'12.GS5~" 

STFSQSIKI8.'i.G57021 
000 

", ... ""_'" "_'"_''' ______ .1 _______________ . ___________ ._ 

000 
000 STFSQSIKI8.'I.G57121 
000 STFSQ5IKI8.~,GS7S21 

000 '--.'.'-' S T F 5 Q S I K I 8 • 'I' • G!:; 1 b 4! I ' .. ----------------------------------------------------------------------
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 

, 000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
Oou 
000 
000 
000 
000 
QOu 
(II ;() 

;.".} 

.. I,j,j 

000 
000 
000 
000. 
000 
000 

REIo1 

STF5£PLKI1.G5722.GS72 b ,GS727) 
STFSEPEKI7.G5732.G57lS.G5736, 
5TFSEP'KI7.G57~2.G57'1b.G57'171 

MEM PAGES 23 TO 20 
o.'- .. ---.. RE" 

H ,CALL 

" CALL 

" CALL 
H CALL 
H CALL 

510IDAt-I.T3S03.AI.A2.~(20·111 
510IDAI+I.Tl50l.AI.A3,AI30+'" 
510IDAI+I.T3S03.AI.A'!.AI~O+I.' 
SIOIOA.I+I.T3503.AI.A5''''150+111 
51010AI-I.T35IS.AI.A2.AI20+2I' 

-"",----"._--_. 

40_· ____ ~_. ____ ~" __ _ -------- -------<,--_ ... _-_. ---o. ... _._ 

11 

" 
.... _- CALL 

CALL 
51010~1+1 .Tl515.AI.A3.AI30+21)·-----------------------------------------------------------------------~------­
S 1 I) 1,0 4 / + 1 • T 3 5 I 5 • ,. 1 • A ~ • A 1 'I 0 + 2 1 1 

11 

" " 1'1 

" '" M 

'" Pi 
H 
H 
H 
H 

'" 11 
M 
H 
,., 

" 
i'l 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
C.; lI_ 

C!.LL 
l , I 

SIDlu41+I.T3515.AI.A5.AI50+ZII 
S I 0 lOA I .. I • T J 5 31 • A I • A 2. A 1 20+ 31 1 
SIOIUAI+I.T3531.AI.A3,AI30+3" 
S I 0 lOA 1 ~I • T3 511 • A I • A'I • A 1 Ii 0+31 1 
5 I 0 1,0 A I + I • T 353 I • AI. A 5 • A 1 5 a + 3 1 I 
5 I 0 lOA 1 -I • T 3 S 35 • A I • A 2 • A 1 20+ II 1 1 
SI0IDAI·I.TlS35.AI.Al.AI30+'i11 
5 1010 AI +1 • T 35 J 5. AI. A II •• 1 '10+ Ii I I 
SI010AI+I.T35l5.AI,A5.AI50+'I11 
SI010AI-I.T3553.AI.A2IA(20+511 
51010AI+I.T3553.AI.A3.AI30+511 
SIDIOAI+I.T355l.AI.A'!.AI'!0+511 
51010AI+I.Tl5Sl.AI.A5,AI50+5I' 
SI0IDAI-I.T3563.AI,A2.AI20+611 
SIOIDAI+I.Tl56].AI.AJ.AIJO+011 
SIDIOAI+I.T3563.AI.A~.A(40+011 
~IDIOA("1.TJ!>b3.AI.AS.AI51J~6.)1 
S 1 (I I 11 A , - I • T 'i G ,j I • ;, 1 • A Z • A I ;- u • 7) ) 
',i I) I ,,! ( .. 11 ,:.1 ,AJ,' [),.),,;) 

, " i) 

. ! 

LALL ~1~IU~l-1.T~~U~,AI.AZ.AI20.811 
'" CALL SID10AI+I.T'IS02.AI.Al.AI30+811 
M CALL 51010AI+I.TII502.AI.A'IIAI'i0+QII 
H CALL 5!010AI+I.T'IS02.A!.ASIAI50+SII 
H (ALL SIDI0~1-I.T'I503'AI.A2.A(20+911 
" (ALL SIDIDAI+I.T'I503.A~,Al.A(lO+9~1 
H CALL SIOIUAI+I.T'1S0l.At,A'1.AI,!0+911 

'. \ 
---------------. _._-_. -----_ .. ,-" 

-----I - ... -.--------- --- ... ,,_ .. -._",--. --,--_ .. _ .. -
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8~ 
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c' ~~ 

Be 
1 lJ012!l" UOO H CALL SIDIOAI+I.TIISOJ •• I,A5.AI5()+911 

'Ii LJfj12t1!, 000 11 CALL SI0IOAI-I.T'ISO'l.AI.A2.AI20+IOII 
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\ I 00 I 2 B I. 000 M CALL 5 10 lOA ( + I • T'! 50 'l • ,. I • A 3 • A ( 30+ I 0 1 1 
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f 
I 
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'r-c 
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001287·· 000 " 001289 000 " UOI2t1y 000 " 0012'f0 000 H 
001291 000 H 
001292 000 " 001293 000 H 
1l0129't 000 "I 
00129S 000 H 
00129, OLlO " OOIZ"7 000 H 
001298 000 H 
001299 000 H 
Q()ILlOO 000 H 
UOl301 000 H 
001302 000 H 
OOll'l3 000 H 
LJ0130" 000 H 
nOl305 000 H 
llCl130~ 000 H 
001307 000 H 
OllllLJ& 000 H 
OOl3D9 000 II 
001310 000 M 
DO 1311 000 H 

OOIJI~ 000 M 
00 I 311 000 H 

~ UOIJI'I 000 H 
un IllS 000 H 
UOI316 000 H 
UOl317 000 H 
OOlllil 000 H 
00 ill9 000 H 
UOl320 000 H 
001321 000 H 
U01322 000 H 
00132) 000 H 
00132 .. 000 H 
OUI32S 000 H 
00132. 000 H 
OJI327 000 H 
OOIJLj 000 .. 
001329 000 H 
001330 000 H 
QUi ))1 000 H 
OOI3.l2 000 H 
OOI3.H 000 H 
00133'1 000 H 
UO IllS 000 H 
llOI 33:10 000 M 
110;:13:7 000 H 
lllli J 3:11 DUn Ii 
Ulil J 3'9 000 H 
ll(jl.3~iJ noo H 

un \3., I Don H 
OOI3'll 000 M 

.. ~- . ! jlii!! .~:-'. j, '1r'~~ .~.~~"~:~~ ___ .. 

.. \!iI!P ~ iN ~ • I!!\I ,., .... 1 
" j 

CALL 
CALL 
CALL 
CAll 
CALL. 

. CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

. CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CAI.L 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
C'LL 
Call: 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
C"LL 
CA\.L 
CAI.L 
CALL 
CALL 

..... _--_ .. ---- -_._-----_ .. _----------------_._----------
5 I 0 IDA I + 10·1 .. ·50 ..... A·A·.A ... , ·Ae·1I 0."'-1·0 ! I 
SIOIOAI+I.TIISO ... AI.AS,AISO+IOI: 
SIOIOAI-I.T'ISOS.AI.A2,AI20+llll 
SIDIOA(+I,T'I50S~AI,A3.AllO+1111 
51010AI+I,T'I505,AI.A'I,AI'I0+1111 
5 I 0 lOA I + I , T 'I 5 as, A I , AS. A 1 50+ I I 1 1 ._-. 
SI010AI-I,T'ISI3.AI,A2.A(20+1211 
51010AI+I.T'ISI3.AI,A3,AI30+1211 
S I 01 0 A I + I • T 'I S 1 3 • AI. A'I • A I '10+ I 2 1 1 
SI010AI+i,T'ISIJ,AI.A5.AI50+1211 
510\DAI-I,T~S22.AI.A2.AI20+1311 
51010AI+I,T'I522.AI,Al.AI30+1311-
51010'1+1 IT~522.AI.A~.A("0+1311 
SIOIOAt+1 ,T~S22.AI ,A5'AISO+llll 
SI0.IOAi-I.TI000.AI.A2.AI20+1'I11 
51010Ai+I.TIOOO.AI,A3.AI30+1'I11 
51010AI+I.TI000,~I,A'I.AI'I0+1~11 

~.-~--~.----

51010AI+I,fIOOO,AI.A5.AISO+I~11 -.------------. 
5loI0AI-I,T~I02.AI,A2.AI20+1511 
51010AI+I,T8102.AI,A3.AI)0+ISII 
SI0IOAI+I,T8102,AI.A~.AI'I0+1511 
51010AI+I,T8102,AI.A5.AI~0+1511 
51010AI-I,T8122.AI,A2.AI20+1611 
SI010AI+I,TaI22,~I.A3.AI30+1611 
SI010AI+I.T8122,AI.A'I.AI'I0+1611 
51010AI+I.T8122,AI.AS,AISO+1611 
SIOIOAI-I~TB202.AI,A2.AIZO+1711 
51010AI+I,T8202.AI,A3.AI30+1711 
51010AI+I,T820Z.AI,A'I.AI'I0+1711 
51010AI+I,T8202.AI,AS.AI50+1711 
SI010AI-l.Ta2Z2.Al,A2tAI20~1811 
510Io'I+I,T8222.AI.A3.AI30+1811 
5 I OJ 0 A I + I • T 82 2 2 • A I • A '+ , A 1 '10+ I 8 I 1 
51010A(+I.TB222,AI.AS.AI50+ISI I 
SI010AI-I.T9!02,AI,A2.AI20+1911 
SIOIOAI+I,T9102.AI,A3.AI30+1911 
51010AI+I.T9102,AI,A ... AI~OvI911 
SIOIUAI+I~T9102.AI.AS.AI50.1911 
51010AI-I.T9122,AI.A2'AI20+2011 
51010AI+I.,T 9 122.AI.A3.AI30 i 2011 
51010AI+·I,T9IZ2.AI.A,+.AI'I0+ZOII 
.s I 0 lOA ( + I , T 9 I 2 Z , AI, A 5 • A I 5 0 + 2 0 I 1_4 
51010AI-\ .• T9202.AI.A2.AI20+2\11 
5IOI0AI+I,T9202.AI.Al.AI30+2!11 
51010AI+I,T9202.AI.A'I'AI'I0+2111 
51010AI+I.T9202,AI.A5.AI50+2111 
StOIDAI-1 ,T9222,&1 ,A2.AI20+2211 

, . --.-- ----- .. - .. ------~-----

._. ______ ""_ __ w __________ ._. __ 

•• ____ ._L--________ .. ~_ .... ___ • _________________ ... 

----------. ~ .- ..... -- ,. 

'510 I. b A I + I ,T 9 2 2 2, AI. A 3. A Il 0+ 2 2 I I ... -----____________________________ . ________ . 
5IDIDAI+I.T9Z22,AI.~'I.AI .. O+2211 
51010AI+I.T9222.AI.A5.,150+2211 
SI010AI-I,T5503.AI,A2.A(20+2311 
SIOIOAI+I.rS503.AI,A3.AI30+Z311 
5ID1DAI+r~T550l.AI.A~.AI'I0+2311 
51010AI+I.T5503,AI.A5.AI50+2311 
SI010AI-I.T5515.AI.A2.AI20+2'111 
S I 0 lOA I + I , T 5 5 I 5 ,AI. A 3 • AI 30 + 2 'II I 

.------.-.--- .... -.- ---_. ~ .. -
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r .~.-......... -- ..... ----.. ~-~~--~-~-""-f _ ., ____ , ___ • _ ~ ____ . __ 

~: 

,., 
..---, [. 
f.' I : f • 

~ 

~JI3"; . I 

C J 
#'-' 

~'-" 

OOll'l'l 
001l'l2 
OOI)'U, 
Uoll'!' 
UOll'!9 
OOll'l'l 
OOI3c:.O 
Ollllc:.1 
onl352 
00135l 
OBI3s" 
DOllS':> 
Ollll&/> 
0l113~1 

001358 
001359 
Oll 1 J6{l 
011131>1 
uni:ll>l 
001.103 
Onllb'l 
OOI34S 
liO Ill> I> 
Onll!!' 
0013108 

I -,Oll131>9 
.... ~ I wOOl370 

, wO II l:l71 
Otll)7l 
0(137) 
OD117'1 
00lJ7s 
Onll 7 1o 

001377 
UOI)7S 
unIJ19 
[I,) I :1 flO 
1I!JI.l6i 
0013112 

;--- ! 
OnlHl 
001 Jail 
u{JllIlS 
OOIJIIII 
001367 
U013118 
0013li9 
OOIHo 
U()ll91 
;,1l1392 
u(139) 
OU139 .. 
GOIHS 
lllJll9. 
0013'17 
UI1I 3') 8 

I 
i 

, I 
\ 

,1-'-

~-- " 

i 
1 

.. ow w ~ 
.", '-~~ .. ~--.- Wi 

000 M CALL 
000 H CALL 
000 H CALL 
000 H CALL 
000 H CAI.L 
000 H --- CALL 
000 H CALL 
000 H' CALL 
000 M CALL 
000 H CALL 
000 M CAI.L 

5IDIDA'+I,TSSIS,AI,A'I,"'I0·2'1" 
5 I 0-1 OA 1 + I, T55IS-.-A-I. Ai, A-(50·2'1" --------. 
51010AI"I.T553I,AI.A2,AI20+25I' 
5 I 0 I 0 AI + I • T S 5 3 I • A I • A 3' A I 3 a + 2 5 1 1 - -.­
SIOIDAI+I.TSSll.AI,A ... AI"0+2SII 
5IDIOAI+I,TSS31,AI.AS.AISO·2SII 
SIOIOAI~I~TS53S,Al,A2.AI20+2/>11 

51010AI~I.T5S3S.Al.A3.AI30+2611 
SIOIOAI+I.T5S3:'.AI,II",AI'I0+2611 

----------------'----------------- .-... -.---.-.-

5 I 0 IDA I + 1 • T 55 3:. , II I • A:' • A 1 SO + 261 1 --... ~- .. -... ---------~-----------------
51010AI-I.T55':>3.AI.A2,AI20+2711 

~ '!!I!Jt 

---.- 000 .- .. --- CALL 
000 M CALL 

SID IDA I + I • T SS53. AI. A 3. A 130+:2 71 1----------·-------------------------------
51~10AI+I.JS553.Al.A ... AI .. 0+2711 

000 H CAI.L 
000 H CAI.L 
000 H CALL 
000 H CALL 

51nIOAI+ •• TS553.Al.A5.AISO+2711 
SIDIOAI-l.T§:'1>3.Al~A2.AI2U+28)1 

5: 1 0 IDA 1 + I • T 5 S 6 3 • A I '. A ) • A 1 3 0 + 2 8 1 ) 
S1010AI+I.T5S63.AI.A"eAI~0+2811 

-_ .. ------- --------------------

000 -- H---- CALL SIOIDAI+1 .T5563.AI.A5.AI50+281 1------------------------------------------------------------------------------
000 
000 
000 

REM 
REM PAGES 27 TO 29.3 
REM 

--_._--------------

000 FILM' A I 1+1 .-A21 + 1. A20+- I • AlO+ I, ASO.--hA~ot_-l_o 180.-.. -&.G1201--------------
000 MTEST.A~~+115 

000 ---------- iT ~LM 'Al1+ 2. A 21+2, A20.··1 ,A30~-I-t_~SO~'1().+___+ ... AiO~.(ilaO~2------------------------------
000 "lEST.A22+215 .-
000 FILHIAII+ 3.A21+2.A20+ I.A30. I.ASO.·I.A'I0+-~.A80+ 1.(;3203--
000 MTEST.A22+215 . " 

000 FILMIAII+ ... A21+2.A20+-I,A30. !QA50+ lo'''O~ ~.AaO+-loG320'l 
000 MTEST.A22+2)S 
000 .. ---------- F I L M I A I I + 1;. A 2 1+ 1 • A 20 L-l.-t-A lO.-lt A 50 '!1-!., A .. 0 t-l-.-A 8 0*-1 ... G3 205, ____________________________ _ 

000 MTEST. A22+11 S 
000 FlLMIAII. 6.A21+7.A20+ 2.A30. 2.A50+ Z.A .. O. 2.A80~ 1~~3211 

000 MTEST.A22+715 
noo FILMIAll+ ,;.A21+2.A20. 2.l30+ 2,A50. 2~A"O+ 2.A80.-1.G32IZ-----------
000 MTEST.A22.21~ 
000 FILM' A II + 8. A21 +2 'A20T-2.A.10.L-2.A50~o ..... 0*-2,A80-*---.l.G321 ... 3 __________ . _________________ . 

000 I1TEST.A22+215 
000 FILMI"II+ 9.A'21+2 •• 20. 2.A30. 2,A50" ZoA/.!o. 2.A80+ I cG321'1----------------------- .. --.•..• 
000 MTEst.A22+215 
000 FILMIAtl+.lO.A21+7.A20+ 2.AlO. 2.A50+ ZoA"O~ 2,A80. I QG3215 ____________ . __________ .. 

000 MTEsT,A22+71! 

" 

000 - FILM 1 A 11+11. A21 +3. A20+-.1 .A30.-3,A50L_l·oA!l0* -. .3 oAaOt.-2.G3ZZ~I ________________________________ _ 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
DUO 
000 
DUO 

I1TI:.5T.A22+3)5 
FILMIAII+12.A21 .... A20+ 3.A30. 3.A50~ JoA~Ov 3.A80. 20G3222_ 

I1TEsT.A22.",5 
.----------------.. _--- - . --. - ._-_. 

FILMUql+13~A21+'I.A20T ",A30. 'I.A50-l' 'hll"lO+ ~,A80+ 2,G32ZO-___ .. - ____________ _ 

I1TES,T .A22+'" 5 
--- ----- FILM I A 11+1'1. A21+3. A20+- ... A300-'1 0 ASOt._I!. A"Oofl-'I. A802._Z, G3221, ________________________ _ 

HTEST.A22+315 . . 
FILM(AII+IS,A21+I;.AZO+ 3.A30~ 3.A50. J,I\'!O • .:i.A80. 2,G3Z31._______ -"_,, ___ _ 

MTE5T.A22+515 
FILM(AII+III.A21"".A20'" 3.A30+ 3,A50~ 30A'I0+ 3,A80+ Z oG3ZlZ -----------------­

I1TEST.A22+1»5 
... _.-----_ .. FILMIAII+17.A21+,.A20+ -..,,30$ 'ltA50+ ').A .. O. '1,A80. 2.G323S. ________ -'-_____________ _ 

I1TEST.A2Z+0.)5 
FILMIAI1+18~A21+S.A20+ ".A30+ 'I.ASO+ 'I.A .. o+ 'I.A80+ 2,G3236 

-~ 

I 

"I 

I 

-l 
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I 
I 
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"" , 
001399 
UOI'lOO 
UU l'tO 1 
001'102 , 
001'103 
un I'W'I 
UOI'lO!; 
unl'106 

II UI1I'+07 
011 I 'lad 

II lJIlI'lO'il 

II 001';10 

'1 
0111 Y II 

r. oql'oI2 , 
bn 1 '113 
001'11'1 
Olll 'II S 
u() I'll Is 
00 I ~ 17 
UO~'1li 

Oil 1'119 
001'120 
OUI'l21 
U() I 'i.l2 
OUI'I23 
on 1'12'1. 
OOlillS 

~OOl'l21s 
.j::> un I '127 

UOI'l29 
0111'129 
0lJl430 
Olll 'i 31 
001'132 
001'1.11 
001'11'1 
OOI'iJ~ 

001'131> 
001 '137 
OOI"JH 
UOI'1.39 
UOl4'10 
00 1'1'11 
001'i'i2 
00 I '1'i) 
001 'I 'PI 
0[11'1;;5 
Onl'l'H. 
OUI'I't7 
onl',~Q 

un 1"'19 
lin 1 ~"o 

I 
Uti I ~ S I 
unl"S:! 
Uti I 't:' 3 

'j 1J1l1-4S~ 

! 

L 

--.~ 

-l .~. .~ . ~ ~ ·lIff ,l!!j -w .......... . '\111'. , 

000 
000 
000 
000 
000 

,-,.-' 000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
OUO 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
CJJO 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
ocio 
000 
000 
aDO 
000 
000 
000 

HTEST,A22+5IS 
F I UtI A 11+1 'iI. 1.21.3 .A20~-·l.A306 ·l .• A~Q.!.o~.A.o'tOt~l .• A.O*-.2.Cil2!t1-----------HTEST,A22+3IS . . 

. FI LM (A II +20. Allolf. A20~ .). Aol0'!'.), ASO~-3o A6)O<!< -l.A80+-2 ,632/f2··-------­I1TE5T,A2l+'I15 I ---.~."~~ .. 
-------F'I ll1 1 A II +21. A21.lj. A20*-II .. AlO+-.Jj .ASO~..!f~A!!OL...Jl .. A80~.Ii.l2!j.4-__ ---------------------. MTEsT.A22+'t15 

FILHIAII+22,A21+1,A20+ If.A10+ If.A50+If.A~0. lfoA80 •.. 2.Gl2~7 HTEST,A22+315 
._------_._--------_._._ .. _--- -

f" OLM 1 A 11+2.l. 1.21 +7, A20+ 50 A30. 5. A50~ 5) ~IiOo) 5.A800.!. Gl21i 1------·----· I1T£ST,A2Z+lIS . • -------F ILMI A 11+2'1, A21+2 .A20+'·-i,A30.· 6.A50+-·.S o AIt0.-i-.A60+--! o Gl2S2;----------------------. I1TEST,A22+215 
FILMIAII+25,A21+Z.A20. 5'A30~ i.A50~ S.AIfOt·5.A60. I,G32Sl . MTEST,A22+2)5 ..' 
FILM I A II +26, A21+2. A20. S. AlO. 5, A50~ Ii oA'IO+ :6. A80. !. G325'1 -... -----.-----------.---.•.... _ .•.... -.- .. -I1TEST,A22+2IS 

.---- FllMI A 11+27 ,A21+7.A20+·- i,AlO+· i.A50+-S.AIf0*-D·.A80.-1.G32S:;,$-------------------------. MTEST~A22+7)5 . 
FILMIAal+28,A21+I.A20+ 6,AlO. 6.A50. 6.A'I0+ 6.1.80+ I.Gl261 MTEST.A22+IIS . ',' 
FILM 1 A I 1+29, A 21 +2. A20+ 6,1.30.;. 6. A50"" 6 0 AIfO. 6, A80+ J ,G3262. ---.------.--.----.. ----._--- - ...... . MTEST.A22+215 

.-----~-- F I L HI A I I +lO ,A 2 1+2. 1.20 t_6. Ala •. 6 I A 50L6. A'I0~_6. A 60:L-l .• Ci] 26 .. 3'-______________________ _ MTEST.A22+2)5 
FILMIAII+3I,A2I v 2.A20+ 6.A30~ 6.450* ~&A'IOO 60A80. 1&Gl26'1---------------. HTEST,A22+215' . ," 
fILHIAII+32,A21+I.A20 o 6,1.30+ 6,ASOv b.A'IO¢ 6,A800 J oG326S MTEST.A22+IISi 

._----------_._- .. ---.-., - .. -..... 
...•. -------., ILM 1 A 12+ I ,1.21 +'iI.A20t·1 ,1.30.·1 .1.50+-3 .A'IO •. J .A80 •. -L.G3.l01--'----___________________ _ MTEST.A22+915 . 
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(JOlbl. ,t 0011>17 .. 
UOl618 ) 

1 UOl619 

i llUlbLO , 001/,21 
L,(J16~2 

000 FILM(AI2+2S.A21+2.A20+27.AlO.27IASOv27oA~0~27oA80+ l.GS3S3. 
OUO MTEST.A22+2)S· . 
000 FILM (A 12+2b. A21 +2 0 A20+27 .AlO.27. AsO+27 ~''10+27. A80+ l. GS3S'L ___________ . 
000 HTfST.A22~2'S 
000 FILH( A 12+27 .A21 +8.A20+27·.A30*27 .'SOt27.oh'lOY21.'80t-..1.~IiS3:':tS _________________________ __ 
000 HTEST.A22+8IS -
000 FILM(AI2+ZBDA21+90420+28.A30~28.ASO+28oA~Q+Z8.A80+ leGSl61_ 
000 MTEST,AZ2+9IS 
000 FILM'~IZ+29iA21.2.420+28.A30+28.ASO.Z8oA~0+28.A80+ la GSl 62 
000 MTEST,A2l+2'S 
OUO -.-------... f: I LH (AI 2+30. A21 +2. A20+28 .430+28. 4S0+28 ~"'IO+28 .A80*~ .GSl6~l,-___________________ . ______ _ 
000 MTEST,A22+:2'5 
000 F! LM! AIZ+3 I. A21 +2. 420+;U 0 A30.2B ""SO+28 0 1'1'10+28 0 A80+ 1 .IIS36'1-.----------.---------.. --.---_-... -.... " 
000 MTEST,A2l+2'S 
000 FILM(AI2+32.AZI+9.A20.2B.AlO.2B.ASO~28oA'I0.Zi.A80. I~GS3'i .-----.------- "---- ----- -----. 
000 HTEsT.A22+9,i 
000 
000 
000 

·-"-·--END 
aCD 3VARIABLES 2 
END 
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tJ~ b.W 
OOI~21 

DO il~22 

\ 

I 
I I . 

I 001623 

1 

0011>2'1 
OOl62S 
00162, 
UOl627 

j IOOlb28 

"ADD.I' 
001629 

. , (lOlbJO 

I 001611 
00lb12 

I uOII')) I un 1 b.lo; 
--,OOI6J~ 

IWOOIiJl:. 
CX>UOltd7 

I UOlbJa 
UOI1>39 
aOlo~o 

0011>'11 
OOlb'lJ 
001 b'13 
0016 .. " 
0016'1:; 

-000 
000 
000 

000 
NEW 001 
-01 000 

000 
000 

NEw 001 

-. - ENO 
aCD 
END 

HI .. ::.I."~~.l::l'!'I~ 

lVARIABlES 2 

~ ~ ... "" ... ., 
-------_._----_.- ... --.---_ .. 

... I -------------_ ... --_.-.-._-----------------------

8CO lOUTPUT CALLS 
11 IF"IICLTEST/SOI.SOI.N.E .• LTE5TI liO TO 100 ... ---.. -,..--.-.. - ....... -.... - ... -.-
C HAKE OUTPUT- TO eVERY 10 sEC. ~AME AS DATA oUTPUT ON THE TEST DATA 

w 

C PROV I 5 I ON HA Y HAVE TO BE HADE I.H'ER FOR /11 55 & NG OAT A PO rNTS·.· . .:::·:-" ------------ . -.-.. "'" .. _-
C IF ANY ON THE TEST DAT~ TAPE. 

- -.,. __ . PR I NT~ "tHCONS ,K200 ,II ,200 1-- .... , .----.-

-----.... _ ...... - .. - ... -,,_ ...... 

".CC 21 NZFREEC 
000 
000 11 
000 C 
000 C 
000 C 11 
000 C ... 
000 C 
000 11 
(JUO 

'" 000 11 
OUU H 
000 
000 11 
000 11 
000 11100 
000 
000 

STFSEPIKIOI.KTESTIS· 
REAOl261 1""00+1-11 oI-I,KTESTJ .. --.. 
If "NY OTHER HISCELLANEOUS VALUES NEED TO BE PLOTTED, THEY CAN BE 
AOOED IN AT THIS POINT LATER ON •. FOR EXAMPLE, - -_._-+-- ------ ~--.-----~-.--

IN coLUMN I AII00+KI01+11- FIRST EXTRA DATA VALUE 
IN CoLUMN I AIIDO+KI01+2,- SECOND EXTRA DATA VALUE ETC.-.--

THEsE ExTRA SAVE CALLS MUsT BE PLAC~D BEFORE THE iAVWOR CALL 
CALL AHY!iUBINIH.T200I,J2.,T20011 .-.--- .. -. 
C .. LL A R Y M P YIN NT. T 2 0 0 I • ~ •• T 2 0 0 I I 
CALL ARYDIVINNT.T2001.~,.TZOOII 
CALL SAvWoHITlrEO.TZDOI.NNT.AI00.KI01.TIHE~do2SI 

TO~<OER 
___ -. ______ .. ____ • __ ~,,~ ... > _______ r~·· ____ ~·+ ____ ... __ _ 

CALL ARYHPYINNT.T2001,I,8.T20011 
Clio LL A H y" DO 1 NN T , T 2 00 I ,J 2 •• T 200 1 I --- ---- -.--.-... --.. ----"-----------------------------­
LTEsT-LTEST·l 

END 
BCD JENO Of DATA 
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