











































































































































































































































































































































































































































































































































































































































































































g2

MOVES

A
U

W
(@)
.l
98]
o
i
Z
58]
g |
o= om
(.8 <L
— £ rMn
=l @)
Cc © sad
— — - |
. > > <
zZ Z
- - R
v v L
2 D b
& G ~Ll
—_ oo —<
= =z = oC
- - . 0\
— v) v OO
n = = i
— C O Wik
v v <D
-~ b = L0 |
— — - .« = <O
— O = (&) i e B o< W)
Z G - — ~ v ) << o
— (@] 0 X — ™ [ T« WD ~
o (431 ~ mn (@] o 'S — L
al (a2} @] (s 0] =< (@] — = (e¢lat]
- - (A2 = I I - o
(S ! O a Qar~0 V)
w! = O = (& (s - © 00— —T
(%2 U C —ul o~ Xb= =l ity
<C (@ —~_1 > = we O Ol
m (o ~=2D o0 -~ — o<t <=+ -
EQ » vLEx (®) =) 2O xXC
o - e N~— — (a\} ~Z " o= =z
=N —~ 2 ~ZN oo M D~X X~~~ T
U S ° o e S e+ <N~ ” o~ oed— — D gD~
Z—~ C o x >l e D e~ e XD (N eX — O\
N - L —— o~ =N~ o NV [V~ wG< L NN
I~ o] o (N Sl VMO Qo< Jde> s DD
Tr—=X +XJH g o e<l—i— O _JUXD XD <CO—=N— o o LI =
99 ey 4 Z Lt k-0 X oW e— XO QO UWOO— _I— —ir—
— Il M eY— D" F =D N o NN —Qo CWw ——
D T|E NN Z eIO NN ZD W=D —DO—0 Ow— o Z—
DN~ ZONMY [Orl.l N IO O~ 0 ~C C O >+ oraaX
LA~ =l —Z L~ =D N~~~ OO = _J— JZ 5 AD S 5 <
— o~ K(LIKl\(V\ —L Z— e Y ) J el D

rQOBlFOKFA«RKOFAO(CGUOCIOO(\,OOA\CAOA«OAC»C;OC..OO =
LOX IOV —UZVU—RZEOXZOU—OXXOOXDOOUCUOU——NM ML U sl

—i
no O o Q n 2 OO Y G ~oog
— 0\ o« < T} 0 O Mo w O 9 DD [so]

© (ol o« . am (LA L ™

(s ol (48}

(W] | %)



HYD
HYC
HYD
HYC

CHeUXsPSXsPHX s

) +SN(17930)
s
1

R
0
p
s P
s N
QUS s PART s PAST)

’
s
I

5
1

= (13 al

1(4530)
MNOUT o MSN s MODE »

COMP s NSR

-
D

QUSsPHIsPSI G

NCONS)sI=19sN)
9[1507)

)
)
)_

)\
PHX sUXsNsNCONS o NI

o — o~~Z NN~
awm XZZ oDl i3k
ZQa e o allljll &

22 ) sNCOUNT
1
)

N(100)

) = Qe || — & & o\l
L oY Z~ 4T TR sk ko
CZZONX o~ =YY e el .

~— e 0 — U) & e~ b3

*%2)V/D1IV

T0 21
*ABS(PHX(TIsJ))

o~~~k Sk ko
— 0. < — L¥al — ) D) — T ¢ & & &
—CuUC »0 » T———a ooy
nNoCZaounN—~ OXTT o=
Lk WEZZZ 1 ol T)e & o e
o o~ o~ O~ o~ T7) & & &3 > S ¢
N~ e~ &~ (D L B e e e
O —~N &~ O e e X T X
N e—DDZ~— OX ~—-—-— UII
— LU= O & —it) —— o
N Tt L | >N mm K N KK Z (O P O— —~[
L) e X ZNNXA XU IF—NO ® & o 08 6o~ - & & o4+ T+
ZU NS Z e OO0 o tNINNX X X X i 0<U) rdrd ——~ o~
=<l _J=aM UK O o0 0 @ & a NN H—ULWIZ I I DD == W) o1 —ly
QO Z=A A D~ O OO —~— =X O—= D N—-—-D 3D+~ D
D eZZZZ2ZZ0N-C Vil DO0DU —Oo XCZZC OZZ
CHCOCOOQEZ— N Uil <{<<tD iU ODTTNOT U —=—LiDD 4 w—Y
MM ITEZFISLNO IS 25 A~2Z2 4 NN~ 0~ 23N —~—D
CIEIITZIOZE<COX I —— =YY —~—_]_] —— e T T —Z—0
20 000CCOU— A IR xCOCCO—-LIICCOL~-OL—-00uLOOC~QW=
v O LULVLVLYU O ONU ZEZEEu L e ou—uutc o000~V U—~OCOUW
— —

S
(PST(J)

i

(€47

U)Go T0 1
sNCONSH»PHI)
0
2
Z
p

KsU)

3,
i

PARTTIAL(XsNsNCCNSsN
U
’
I
N
N
N
H

{
X
C
C
1
7

R
+
(
«EQeC)IGO TO 2
>
ER

1sN
NFE
AB

1
)

D —~ D e D0N
—~ N [QVERN QN [IgEeg
[LQRTAIT

49



o4

e —d LD

> > > >

o G s 5k
L
L0,
-
Pt
-
L «
= Q.
o~ =
v O O
Z ™ ) -
S Z~
U~ o
= = e
-« — (L =~
zZ Z =wn

] [@FaN

- ) =

— 2~

Qa &

o —ti—

o — O, =

e g

—- ca

oZ I w
« U)_J e
> o) EN
=) —~Z o
- O e U)o
>x o =k
s o4 a0y oz
o <O N~
& —T = X
N e 2 ZT
v) wWHZr) e
0. e N0 e
s ~EZU N~ —~ —
— ) o o2 = — bt
v O EL B ~ el
0. D) e I b
o 00N Z () o
— Z o e WE =~ ~
W il LoD Z~— — —
o e 7N X — — -~ P
PN TRTa N 1) — - ") - -
I OZUu—INa~ o — —OD v -
U O e iZZZ o N <C I 30 ) —
Q< e a o o w € v
X —OUO s —~T O e - <OZ L <<
- NOoZOUN-U —_= ) V) O.t— & Z 0.
> ZJeZZEX e — ok = | — L !
1 “ o6~ & o)~ o~ (O)C \Iﬁu )OCJ — —
Qe e aedG esma T A0 Wes) 0 s e )
0 DTIED~Ne~—=DD) =)~ 0F e 60 F i Zeml, QL D
D W e— DD T i 0 aeNOX e X o (O & e e (T
V) =l o e—NX TXT—~ e~X T~—~XTUI o I XTWY

Fop T it A ML TN SN O ~ZN) ~UEZ0 G2 W20
L) e« X ZNN Q. Je4+ | Dl d— o+ _J— | ol o+ _J| o
ZN_ N> Z add~<{—~ | edN)rA~L )~ !l eI A~ —~r |!
< I U O~ =W DWNWZ I =W Z= 1 —~U) D =D | —~
—~Q. ZrrAd e~ Ve - ZV O~ Y C~DN D C—~—~C~"D
DeZZ2ZZZ2Z0N~= XIX NCDOUW XDODWX e XWX -
OO0 00EZ DU =0 - Du D =l D D
Y FETEEE Y Jetes Sy Z N ANV~ _ ) ) Z IO~ S~ D~ D
CILTETTITZO0ECL i dme— 3 ] =t X =~ X—0
SoaCO000CuU A <O XL O~ <<~ 0T L <O~-I—-0V W2
v UlLOULL O UOXUXD—=UUOXLUUXOA—~0OXUXO0 xw
— —

%5 ] OO L8 L8 )
— M N o g



95

HY[

HY L

HYL
HYOD

D)
(3
VN
o« < e
O b N
- 2 &) -
o O - e -~
ol U &L o
- =z = -~
™~ -~ ~ —
—r o Oy x
O~ & - w )
o7 20 (%5]
N &) O ~
C - (&) e C
— = o o
>0 - W =%
Z oo l 98] 82873
o e a == O~
NI = V)] W=
D~ O et ~
oCZ ) <<+ Ul
bl oo = A4 3
Z s0 L e TN QO
o~ ) p N0 S
wne e (T5) ZC L~
Z ol Z ol =
O SD L Ukl -
VSO N a4 N
Z~=F = ) - SRV | —
s ®  ZF 2T = +
—1) YD - Pond o Z
v) eNNO -d O~
O~ 2% W) < e —e~
e o o7 = Dy b b
—O=CL & - (5 s | I~
T3~ 3 e~ Z—
O=QON Z rdZ { DX
ez T e ) —r—U) wa
=Ll e Z o= < %) S
Y e ZZNX & L L) Z Ul e
P TS Fa T 0 W § F . >
DO TN & = = e
«D e _JZZZ ~U)— - =
> o < 4 o>~ ) -
(((uCO O Wi~ O 2Z Z i
KWNCZaAUVN OO D T
F.‘NL 2 ZZZ T | B Mo
= % e W 70 < LW @]
RS Ty e e & T O - +
e O HDOD ~NOQ~O J o - >
O U o D Z et Cied D - &)
O— WO o N—>.) | X o<
EZZ—— =X i — < Ul
i) 9R..\./_2T il @Y J &
Z AN Au-Z0.ZOE o <l WD
—_ i COZ—uwle OOoWOo — il
= ZNrmb= N e O e 8y —b—
RETRE L OM).D, = e ik | 242
>C wibjn _Jun oy <<
e EF B EZ W CC N IV =
(S EZIFT0OZErvuluor—3 5 )
SCCOOOCUS—ILUIITW>DOD<w T
%% P\CCCC VO ENZVVUY) -
v v CuUuvLw

QD
-
5
=
~N
—
=
<
=
1]
Qo
—
b
0 ®)
) o
—
<< O
el =
(@
— [¥p]
> —
9] L
— [a'd
Laj
X X
U b—
—
g -
= C
o
-~ w
P N
— > o
TO Jd >
N w o~ —
+ = O ()]
> < = ~
ZO 3I>0 -
— < e <D o
— O X=E~ >k
~ = O~ O>0O~ — %
— O =3k Y ZY ~ v~
T - - Q<litim 0\ D -~
—0. C >~ O N~ ~0 M
e U b s e il ~—
(6170 B ol g s o OZ
=Z O I >0 e U
OCV ZI dr—_l-— O—uanN
OUZh! wio LT e OUVD—E
—~Z0N G~ VUL~ —~0gND
DelU e~ V) ZF —~<{ D eIV
O T A LLIE) SN XX Z<L+
~Ui~ & O _Jr < D d—r W~ o~
=i 0OLuj+ Lt I+ T
~ OU) N D>t T T T e o< Il ND
FE e S VO SO OHEY)
z0 >=ZUONO ~>T3D2D0 D%

COUN— ||
NV I I =Dy a) il vl
Wz =00

S d ~mAT 0> IS -
L ICLU>OQD 0>

o —~ 0NM el
— — —i— i
— — — Gt ]

o LS

N+ >NNZeIitunidZ
—
O U < - =N D
I o
wHOHou<COH<IWZ
DU Z <N O NU—UOWD K]



Y,

i T5 Y T * <UD <L
>= > - e (i
LELE B k o
e < <<
5 . - <
b1 3 <
o d o 0y T
) k & 22 ()
(s3] K " > 2
o % % 3 - Q
— = e &2 (O (%) v
O (®] B ¥ L, L i
) v % 3 % k=
o = 2l w U -
— S ¢ B — (@)
¥ o~ % I o0 g
o~ (27 ES LSS B e
-t Sz < e X m n
Z O B D -~ %)
D e O A3 e <L ! <<
Lo = B kD — 21
s OO0 'S e — i — — — g —
) ) — # L 5. R o (0.4 0. o wd 2.2
D e [l Wy .- > - € - <7 < -
G = = w2 . < DY I | ws) ~ — -
L~ b= O B s @] < < (= ® O ~ < O
b i U % <L — % <L < — — [a— - ) -
L | = B o < O > = > + Fick >
V) &L L HL Z < T ‘. z = e - &
=~ o sk 1) o de: .1 ES - « D~ i "
DE » ) 5 (%] <L Z ) [%p] v Lt 8 %)
) ue L D I ) = 2] o ol =
<D & b T D & C ~:k &
- B} e (O - Ly Lei i o~ 4l Ll
R<T = S ] Z & = e = =
% > - % Ul g - . L S | <L o
— 3 (%] H# D ] ) %] << = s
— L SR = * dD = Z =z e = Z
~ W I @ so<Tld (@) D @] |~ = (@]
— Mo b— ) s T b— (W) &) —~ 4 9] L
) B & < i ZZ. = = e o z
A * Z [ S - - - ) N a
- % O e —— UV - — bt (U1 o
— #* — V) .~ e L v) 93] (95} —3x O <
v e )~ a. —— ) XY c 0. o il = oL
-~ ¥ EN » "~ ®] il s o LS - ~ <{ 14 .
— H 27 — — N 3 vt — s + | 2 b —
T * D) xI e & Lty T b i —~{J 1B o =
Q. QW) o Q e S E o a% o 0. L~ .
“> o % D~ o - —— - - - - - w ” s/
Coe e~ s ~ ol (@) LIS e & X + H ~ =
~NOZ O UMD % U)~ Z @ < — —— e ) O —~-~ u! -t
K&l €T 2T F s <) e ~3O ~0 o — (| MO << (a8) () —~<L ° B =0 O
e A aZ0 <€ ZH =l (@] —— wZd o~~~ ~ AU ~Jl = OO0 =l O
De~"T) D~ o & = o ) — n — Or~ (©) —— sk o— < — e — p— — " — i 3 . = ~— o el
ZIO DD ~NO—~ KlL—~ Ox 0OZ =1 A el =X = =X = e U~ = O O O
= e (D7) N e < Mo N~ kD (@] Lt } 1 ®* WL O- 0O A- O O O-\J 1 OZ %~ %00
L~ U= i e N — EZA o Joe O Oe O N * ZO %o ok okew ok okoy ok | " e O N OW—~
b= 2 X <Ok Ll < o -~ U~ @ —~— x* O A:v < Du o Db U~ ~ ~EZZLZC~0
W) o 2N (Ni— %I>N+.,mN_T 0~k o~ Nk X—lWZ+FZ | Z 43 NM.N+1N..:(2( > et Z el Ol
ZJINQU»F o=z Rbmwe €m0~ AN~~~ J %k MDD ot fm i B~ g K e ] (LA e~ e ®
= bt S o0 ©~ KA — el ¢ 0D e o(h e\ SR Y B TN D I e e e L L e L e e o Lo Ege R (s g o T 11— {1 + oj— o5
Z M 1 KW= N~ - DN O 6 e NI =0 N~ I~ H~— Nl =0 i ==\~ b=t [ e b (D -4
oOzZv W MO =X O—=XZ W@ Ziun w e ZR U KO X e X Ot e KO v X o) 1D XOQO X o
J.ON e Dk ~ D e o< eOD E O sl ke i 1" 1 { i :(7D1,1_ el il N e QOO
3 el o~ 0% ) Lt~ N~ ANV = V(O N @ e 50 N = O~~~ O~~~ _J 00— ! I} <C<lF il o~ 1O~ (O L b—
(e Olqlu i 17_%.1 =] =M T - 3 ~ Dt QLR =) =] e o o e ! ..1..!2:{\ I —_t e 7\.

,. C@PCLI e 1% T JC—<O—L I DWLOlL _1OL.ON u1 Ol 1 1t Ox% .anJ(AO(O(A O~ O~ OO N LD C~— < O~ L i | Vo !

LI U <) TADKCDXIKFICIACIC\_‘RCGA:,CC FFOOXUOAXAXUOX QXUVOX <= =< XU AIICF([
— [@V] > o [QV] o (<3 g . O ~ e i od O
1 1 1 1 TA CJ EJ ....L.

50

(WL A W

FA=FB



N

97

>

*O0

L]
Y=
—\0

15 «FD)GO TO 17

il >~
elw)
—

0

17

Lyl

1p=iRes)
x—=MITTM —AMOUOMM—TT

N SN s e s sh 3 MR A e 308 ML A6 v 36
D R i o o b b S S e

S
50
o
i<

3

<
b3
3¢

32 AL ML AL AL 7“.. B A o I R SR UARTRE - . S A
W N W AW NR W W W W W W W R W W ST W W W W

b4
S
3
b
3!
3
b (3
>
b\
B
=|
b4
%

21
20

<~

=<
CX—=—-U—C0O
e OO
4
~N
N
.
(@

oc N

MAOTEZOP0>X OMEBTNOOM>—ONHo
A>MO>»>0> xO0
I
~s~pm@

ZMO VOO *ODUNIO>1TOowi

200 % L HOs #*ROUNDS COULD NOT BE ESTABLISHED)
49 f
D



Program Internal Data

40

38 L
| EMM

(e @)
(O

35

TORQ

= >
@) Lo ‘

nNOoONOCC CNNITOOOCDOOCOOCICOOCODOCOOOOCOCOOCOC] e
CONONOHS~COC—NIWONSOOC—AIN| e ¢ 0 6 ¢ 06 00606 060 00 060 0 0 0 ¢ ¢\

® © 0 60 0 00 4 0 0600 00 08 00 oOOOﬂ.OOOOCOODVOOOOOOOﬁB
Lonlasln R LKoot o L QVE o Wl o Vo NTaWE o WH o VT a N[0 014 ST ST RN SEN SN aEN sl RNl BN S NS N o S NS N s g R ol i

MNCOoOOoCCOCOO0OCOoOCCOCOOOCOCOCOoOOOCINCOOCOOoOoONOCOONOC OOOA.L“Q;??Q(rD OCCANITOUITNCONCOOOCOCCOO0O
CrANINOCLCRCOOCNITLCIOCLOr— @ & 0 8 ¢80 06 606 00 00 0 8 0 ¢ 3 LNOCONUINAISNONONNMNAEHI~INOOMNMIGMNr-ONONCCO T T INGY
€060 09 020000000 N-UMNNLCONMCMUCONFCNOUONT ANOMOTOTOOONIGT ST OITSII-INMNNCOOOVOODCHOMNAP O
el e e = OOV OO VAN N OO O O NN C @ © @ 8 8 ¢ 8 @ ¢ @ 6 8 ¢ 66 @ » 6 68 06 2 69 06 06 9 0 6 9 a ¢ e 0 0 o
OO T OO NN O QNN TN A OO O N N T N E N

ﬁ.ﬂuOh.\.ﬂ.‘ﬁ,OOOOﬂ.hUPuOOﬁMOOOE)ﬁ oroCcounNUnNCNoONCNonINCN
COrNI L LCCLCCONNNILCOUL0 0060608000006 00200000 OCITXLOLONGTONOOCNOITOVOXCOCCUOOCCCOCCOCOTCO
€ 0 ¢ & ® © 2 086 0 208 0 00806 8 T OTNTNIT NN OONCCC -557(,9,57/_?/4\)7/4?3 NN O 4.7,_17Q\~)?.;)5Q/\7))A§7
et A e e e e = S OO OO OO O N OV OO0 00 O 00 0N OO 0N OO CA 0O O N (AN D — O N = (O ONST NN NS s MO~ e cinon e o
O\, @ » @ @ ¢ ® ¢ & » v ®@ & @ 3 &6 @ & o & ¢ & 0 06 ©® # ¢ o & & ¢ & ¢ & o o
CCOCCCLCOocOCoCCCcCOoOCOoOCNOCOONNINCOOCOoOCNOOINCC NN MO AN OO A MACCAIMNN NN OO Ot

COCCNOEITILOOLOWCCCCINITO o0 ¢ 600 0 06 ¢6 2 009 060 06060 0 = 600
€ 8 0 00 0 206000080008 0 N——ONCOLCOXCOCHTNICMINUITCCOULOLCOITONCCCOOCOCOCCCODCOCCCCOCCCO
[ e e L R e R R P e o Wi o\ o\l aN o NN o W iaN Ko a¥ea e aTaNleaNea N e a¥ o Vo a Yo N Ko\ aN e a KaNEa UX oV N o Ui o NN o Vi o NI VI @ RN a Yo\ R i +6/DO(O....)UAL,\/././4(Q6~/_Q(600 I~ FnnComMmS M~
CrOANOMNCM OIS0 -3 o0 F W O
CCOCCLOOOOCTOCCOCLOOOCCErOOCONOCOOOOCONOCUNC. @ ¢ ¢ 6 3 8 6 ¢ ¢ 66 06 03 00 0 & 02 06 8 8¢ 0 ¢ 000090 068 ¢ 0 9 9
CWWIINANNIT T ITITOCLCACOONX) @ 88 608 08 00 0 06 0 0 08 0 3.6 0 oMU NONCAICNOONOONONICONMOONMOONCON OONCC OO0

® 0 8 8 » 6 c e e 0 000 03008 08 0 cONOLCLOCTUNDLINMI IO O OO
COCOm rmir rtrrirdrtri — —~ NNV O NN NN NN NI N NN, O C O LN I TTCCOVO FTONCOQOOOCCOOO OO0

Lo ANV OCAOMNNC U TWONNOICOHOO OIN O O NG ~3 o0 a2 N
cooc ocCcooococcccooonNoNCOONNCCONGINNCNCCCOOCOO—ONONOOEOCNNO GO GO NAO N el 1) ik T i o0
777%1]ﬁ\v7??24666n%801oo-oocoooccoo..oousoﬁfcoo'ooooooooo.coo-ooocoooao e c s 2 8 o

€. 0 0.0 0 000 0 000880l NI LOCNITNANOA—CCCCOCCC O e O — O O O N OO NN NE € e e O
QCCOUrtrtr A et e et e == VO OO OO OO VNN NN NI N A O — ) @

QOQ?{D/?FHQ(R&.C“ TLCTCANNCOITCOCT oL OCCCCOCOCCO
CCOCCCCCCOCCoCoCcoooONCnMCOCOCOCCNCOOCQNMOCCNNMONT TN 0N r—C U 2?3?6(.17\/09%_—3n1. //.wOQ\ 5
OO O COCONTIICLCICO @ o000 060606 0606 0¢c¢ 00000080 OO 707!071711728?82003qn4849&.9h 2L L0
® e 0 3 3 & % 00 ¢ e 0o g e e o 0 O ONNITCOCOXOOUNC L ¢ @ 66 6 6 806 6 5 @ 06 @0 8 0 0 6 89 8 6 006 © »w 6 0 G & %3 2 v 3 0 &
CCCOmmCC A m—rrt et = OO O VOO O = O OV e e e e = e et e =D et O e OV e O 1 00 1 00 e 00 = 0 e 00 = 00 e O e O e = (0 0O — 00 O O O OO O 00 O

mn —
CCOCOCCCCOCOCCOOCCONCNOOICONINCINOCCCCOOC OCOUCNANTXTIICCOICOONONCCNCOCOCCCoOOCCO
UCiNI OO XX COIITIITU) @ ¢ s @06 0606 6 00 60 0600 a0 6 0 0757QQJ/..78RC3W81.112 FOOT AN S-C - C OO NC S0
© 6 0 6 & 0 8 0 80 e s ee e s " —ONHOMNOMMNMNNGNSNEIOUNIIINCOCNNONC NI CAD O OSADNOOONI o e O
CCCLCTCLCOOCLCOrrmerimirirm NN OO = o ririrr—rir-r—rr— ® @ ® 6 & 5 8 86 8 86 6 6 6 #0 0 & © 6 6 @ 6 ¢ © ¢ 6 6 ¢ & & 6 © 6 06 ©
O O = O O A= = 0 e O 00 et (O e (O = (L OO = OO 1 O, = O 1 OO 1 ()

CO0COCCOCOOOOCCCOOCOOCCUOONOOMINOOOCOCOOINC o
SO O LT O LCOOOLEOLLCTNNr 8 8 0 e 0 0666 0e¢000 0060600 o OCCUNCOCUCTOUNC OLOQH.\(n)))OCOIUOOOanHO,LO.Uﬂ\\I,O
8 0 0 006 0600 0000000000 OITA0OCOOUHTICNCCOCONCEANCONODC — OIS TN O CONOOTOa NG
COCCCCOCCOoOCCOCCCOrr-mmNrrrrirded—rririrdirirdmC A rim—ed M~ ITOITOIOIOIOCITICITOITIC TN W 6?1 O
® & & © ® & 2 9 & © 0 8 5 8 &6 & & O 05 & & O 0 & 9 O &6 O O 63 & & o &
OO CT CCQOONCoOOCTCINCHRCUNDINONNCCUNCO NN e Oe O O e 00— O = 0O = (O (O (O e (O = 0 = (O = 00— (W

(SRR I o o /.144 4/.168380...00.0......0..0001
. .
- ~

c(

. "o e 000 oM~ OO T M= NN~ — QO CI~C oL O C ey (./rLo DNOVOOLOONCC S I NOoOUNDNOS —HOCC DO OC
CCOC OO O r i — = C O OC O~ SN 000 —O U F\Q.\f\«/r.//._!.l/lﬂ\az aaTeal /r/.wa/:.?Q ool gle ﬁ(/._rﬁ/;/(O?
02/D7.frﬂL??:/Z??Q\?RﬁCQ\?C NN NON— O NN O N G
CCNCCOCCOOCCTCOOOULOUCUECUONRECUCNINOCCOICTCO © 66 806 6 6 0 6606 08 96 28 6 06 6 ¢ 66 2 0 66 0 0 ¢ ¢ & 3 0 &
72177777.2?7ﬁ 7777460&6 ® @ % 00 0 00 0 00 008 00 e s e e AN N AN O = O O (O = — = (O e
3 6 a v o 0 @ e 868 0 0 0000 0 e TNOUDDOCWLANMNSMLCOWNNI OO \O

TCCOCOGC T OL .UU/UF\(V)OO\)U(J\( OCrtrtrir—O00C OO0 C OO oquUOOOC/\{J OOoOIULDOVNILCNOCOUOOOOCCOOCOO0 0O

COCTCOFTOXONOVOCOO U @O O FTOC U OO — ™
CCoOOCOLLOCOCOOCCCOOCCOOCLOMIONCNCNCCUCC ONOCNO D OVSOODNOMOMROMROGCEDXTO TCCCOCEO O rtmr
]1.1111]]]]1]111117243.O.OO.O..IO.CC.'.I.. © & & & 0 @ o ® 5 3 2 O 8 & 0 & » O S 0O % & s O S 0 6 0 0 6 e e o O
66 s 2000cca20000000 L Tal o p¥ oail« of gl (N0 EVORUSA T QYT ST T QIS B o R¥ s aRG A o 8} 4 @i N 0 1t O O = O = O O O e OO = O = O O\ = O = O e (00 1 00}

cCcocOCcopooCcooco ﬁun.\.,Cﬂ..,h,\_Olﬂ\ﬂvn.wﬁu_on‘l»Uﬂ\,n.Oﬂ,ﬁ,OPJﬂﬁ coOc<

‘ wCccxCcoCc oo dFaoncox.noCc o cC o O
h)ﬂ.vm,\mn CCOCCOOCCCOOCOCOOOCCOCOOCOOOCOCOOCOCCCC O W COC I HSND D OGO OHIOMIN CON (U (¢ W I~
coocccooaco ﬁ. COQCTCOL & 00 00 0 06 600 00 080 60 0 00 00 FOITLIOT 556,;}5r>.roﬂwr0rhr0fh/£,/w,h"/rh?rﬁn.ﬁrn L X LCONC
® 3 © > % & 3 3 6 0 o @ @ & 8 & & S r—rrr~rir il e e ® 8 % @ @ 0 8 & 8 © ® 5 8 5 8 ¥ 9% & 8 % B 6 G S P 6 ¥ O 3 & 6 O T O B

.
ccocCcCcC ,ﬁ.ﬂuﬂﬁ.ﬂ cocooocGoccoocooocoocococccccoc CNONDO OO AONO N O Ol O BRO LG OC VO 0O



o
N 2
T
(o)}
(&2 (@] o (@] wn (g @] (@] O ey (@] wn (g} o D] (@]
o Ll L] ® g L] . . L] Ld ° e L] L] °
. o o o~ e} o o T %) ™~ ™~ ™~ O N <+ | X ]
s n O e o 4t 42 < W 0 ~ w o o — C L O
) C & (@) — — ~— — L] — — — — o (a\] C K L
o e o o " ©w O ) o o o " o © ol L Lud
Nag ® e ° [ L) ° . @ ® ° . [ ° .
. e < QY f~ (@) o ~ O C O C: 0@ e 2% I =
— [T P~ e} — (28] < n = 20} oN o (@) — o
g {S] O ()] 4 — — r— — — 4 — o o oy
(clelolale) wC| OC nNC O OC OO0 uvMm OO0 ON N Ow Oy CO OO On
conNno —u ° e o e o e e e e o e e e o o o e e ® o e o o o e e
NC N e —UY N~NC LCO WYY O N I NCC 0 MO L O S ey
a0 0 80 (T OYL 0 MC ON ©O O OOV AN~ O IO 1O L MO N~
SONLNT 0 = C —C et et e e N N O e VY N (NS N
oCOCOC oo ocC on oo OO0 OO0 OO CO "o O OO OO0 CcoO CcCc oo
O O~ QO e o ¢ o e o e o o o e o ° o e o e .0 * @ LI o e o o
T~ e O NI~ —~O0 ~0 NG O+ O N0 O N NO CI O oM
o o 0 s 0 - O it ST M~ O O /I 0 SO0 = o o P~ co
SN NS —N —AC HC e~ e A e N O O NN N VY ey e
cd oo oCcNINvocccoc oo
cOCCC A OC OC MmO N O O O GO ooC i~ Ccuvy CC ong- G| NoNO S~ ACOVOCON~OCTNC OO
T OO~ o o o ) e o * e o o ae ‘oo . o e e o ) o e ¢ e Ly 4&./..130,.37?_21100/8765?1\(
O C o e OUn MO CH N NH NN OO OO e O SC v MU A S S e S A C CC O O C T C

a0 e 00 NG O~ NOY &~ MO O OW NN~ 06 NC S O N0 oM o ©e® 8 ¢ 9 008 % e o000 s 0 e 00 OO
oIS NG N O O e e e N NNH e N I N U (I (W O C o0 CC QO oooocCc o CcCc o %
v e
T GO G G O O OO O M OO0 CO OO0 00O o CO O©Co ou cxOoINCuOeINOoOOOoOCODOoOCTCOoC Ay
glletealmile] (@D o) e o e o LY e o e o e o o e o s L) e e o e ° o . e TN INCOOCMOL O, htl.«rhﬂ (o RTaNTaNcal o
xOoO T O, s I O o MO O WO —~— CJ CO O MO i CC M SONNAHCOOESMSOOOOmNSOHC OO
o8 e e I e~ N i 0FE O O 0 1IN0 CC Mt NN O O OF TG GO oNN ——r—C O
(og8 AW AT a Wi o —i0\ —C — —r— = —t [QSRe] [Q ] o — O\ [aAa Y] [aVia\] OO N NN oy ® A 9 @ @ & ¢ 4 ® 0 s 0 O e 6 © 0 8 © © e e
GO OOOCOOOOOOOQOOORE NN
ooCCoOo OO OC CO O o Cuy CO i Cu: 1O O O O OC MO o
—NOC e Nol g o o . o e o e s o o e e o e o LR ° o o e e * e e CNONOICUCLNDIOCCCOCCCCC oe0O0
M~~~ 0N ee CC Oy NI N CO 00y N O~ NOY CO o W N D 81._58269360&9?087rﬁ.COZQO.}
¢« e 00 C™r NG IO L O F el D O 0Oy O N CN O O CUY N OCT SN G eSO e OV e s e
O oL N —C = e e N e O N OO N NS NN O OO DD L e ;. T ITFTT T IO AC NN
9 6 ® ¢ & » 0 0 5 2 0 et 08 6 0 0 00 @
cOoCOo o vy OCr- O OO0 O O Oon O Y Ch o O G n.\:,U OO G COOCOOCOO OO o
~UONCC oNO * » s s e o ® e o ® e ® e e o e o o o e o e o ® (@40
noOO T~ ee MN DWC (N I NO ON O~ N O 0 N OOy I~ RQ QOOCCCCOCCOITONILCOVDOCCCN o @
oo 3 s N NS g e O N I e MC 02 N O e = A atNO NS GOSN T O OINO U e 00N
(e LanY aNTe a CcoN —C —~ O = N O O ON— . NS O e O MO0 MO (N~ O NN —C OO CIOUM O O O 00X,
N e I G IO OMNNOS L

CcCOCOooO CO C OO O Q@ W CO OO OO0 O CUW W & OO C©OO ¢ o 0 s 0 2353 9 360 e¢e 200 0 23000,
O o~ LI * @ . o . o . o s e LI ) e o LI LY e o e o s s 8 O OCOCLOQUOUCCOTTCCOOC » ¢
I~ e O M - OW MO I et S 0 i Ny G O oo (O SR AN N
o e & o o OO .0 OO N NI L o~ Oy 000 O AN NN o Uy 1o n.\,rnﬁd., X OLCNM O ONC OO CoOoO
= 0O —i (O [N — it ~—— N~ O —t Nir4 Ot [Q VA &N (a21aW 0y (RN aN [aala\ [aREQN} ONCECL T O E LaniVETaNEs SN S Top! +n« LA Eas .,\.. (g ol oy
LJlat +:,: OO e == OO OT HOO e 0o
CoOCCO oy e [ @ we DN s LY Ty (SR en] N oM Cc O o O OJr B EIaT g HTANER NTARTAT At IaTNa Tl TR RN i B S gt 4 ui,d — e =&
(il ol (R T @ 2T ] [Tala o ® o ® o e ¢ * 9 s ® e e s & ® o e s e o * e e o o =» LY oc.oecntoo.onaoooaao oo NG
codnd g e OUC O N O O O iy e Mt Qe CO O~ O .\(],Cazﬁ., G QOO C YOI OOCOG 0
0 0 & ¢ o N glon ~O O STy o I~ oo =O N e [T o I s Lo LRSS AN
=00 =N Cr—  —C —em o O N o= Dot et OO0 (OO ool O O\ o N CNO OO COC COC MWD O C CC e N
WO~ O S U OO SO C OO 00 S e oo L)
OCOCO &F O OO0 O tHeh OO WO OO Wiy G OO O O 10 COFGITI IO NN O ONC O~ o0 O
W C N —h e @ * e * 3 ¢ » ¢ s .« e . o e o e o e o e o . @ 2 ® a0 NN NN NI OING T3 T3 e
—r N = e N ~0 O NWOW CO MO OO M MO D O NN CO D e @ ¢ 2 3 e 8 8 e s 68 8 00 30 s a U
a0 e 00 I~ MGV OC o oy O e Y I NN P~ @ <y oM O CcoCcoCcaccocooceccocoococcc —
€ — (O =00 O— —~C N o et e et et OO\ (aRla ey { SR N SRS VI o 0¥ 4% oo N e o
$OHOO QOO Oﬁh\m COCOCCLOOC eOun
OXCTC OO VCOoOOUCINCCnNOnNOONOOCCNCOICOCOOOOOOMm CO CuUv O CcooccCcocococooocooool oo oo
ﬁc,.rﬂ5m)07:,.-oaoo-oo.acoooo-o.a.o.auuaoooooovoooooooo- Q.QQ.Q&?Q‘QGQ?Q;?Q?Q?QaQn. (@ FT¢
GO O 0 8 oG-I NIHROO OIS ICOAICOIC—OUr—CC OOUNQU O UECO UL W0 010 O WD DUN L I e u o C wng
.ooocﬁ;.n/r«l,rhqo,’h\?w OO OO LCUEOCHC L N ﬁﬂ.unr\/}qvau./...n)}a.]?(a/?wltoocta;oooouo-ulacaoocoa
COCOrCrECCrIdr O NS OO EN G OGO NG IS IS IO TN SO INCCOOQCC OGO UCOUC CGUCCre



100
4

POP
EPSI
EPSLON
Qu

De 35
TTEM
27

Crroecngecoccouncncny
P~ NN C TN 000
DNje e @ o @ & 0 ¢ ¢ 5 0 8 s o

CNIOCXCNIITNTCOCCCCCCC —mCNONNNC ST

QwnNC U INO VOOMIT NI NG —NCOONC si—CNCNONOCITOoOVC O
nr~OF~I—=an MN—oehHhungsraNocecmo ot aaggcijoccoc cocococococcoc
®» 6008 s c e oo OO WLV~ ONUNTOANO
O INOY G MOST IO ® 6 6 0 8 006 0% 8 0 8 0 0 8 s 0 o o _COACOCOCAOAOUNON
GOOOAUOOOZ,,DOH\OOOAUAUOO CCCOCTH~ T COTNT N
NV ODIC N CITTNLCOITLONMNONCCCCOCUI) © 6 ¢ @« ¢ ¢ 6060606 ¢6¢ 00
OO N e O ~OnIed g0 1\«1()0\ CNCONSCI AT OO F U TOO~
® o ¢ a 00 0 0 0 occoocc oo 0w 877Ar0+07:,171ﬂ7.(;2,n|/ﬂ/Oﬁ«.]« oo
[ QN TNV A8 o 578 SN F ol pd ® ® & 0 8 0 0 a8 8 e 9 e 00 e e - (COCCOOUCCOHCTOOOD
cCccococoCcc nd/xvﬁ COCOOCOoOCO
NI CUWwC O OCFWMNYOC T TP SN CHNY aCOCONCINOCOC TOCOO
VO — OTAOO - ’ OIS ITONACO SISO ONANOCOCNCOS\C OT e ,D:‘O
® 5 0 3 a0 v o OO COhO X CHNECNEY o e 8 6 6% 000 8 v 08 0
NN O G O CCC @ » @ ¢ 06 5 6 06 5 ¢ 2 6 @ ¢ 0 0 @ o oMM GO~ MP~K Qe
OO OITNC UL LT COCCCOOCO —nNCITTNCH~OCC—r
O — O N O N 0628/40/028/ OO0 COOOLCANCCIN~COANOY INYVELCIT CCOCCOWN oCCOCTCCOCCOTOO—O
FOMOAMNN~N COANTONOCNICNOORC OO FEON—O N O T Ot E OO N
® o 00 000 00 ® @ ¢ 0000000808058 000 e e OO COLETOALLWLONCNNONGSIOOCNCOC A.OWOM

NN I CCCODCCOmm e NI OLMHC © e 8 00606 000660 e a0 68 0
NN O OEOEOOM OO OOMEOOOITOoOCCoOoOCC oo NC e Cc

ONI O ONT LCCCONTO—ANOCCC

567Q750,7600Q OWINC oOFTNOCOOOINNUET QOO NC oM~ OO LN :?,ﬁ ?n St 507~ U 1119:1

@ 0 08 00 0 00 T ITUNLCHOLWCONITICONISONMO 80 OO MG NN C C \..w( oCcCoCCCT—Om~C

2777?1.97/4..«11-...00..0....otooooo\Jooe...-cnn-ounoo-.ol

A\F/LA\6(6677,77]9QQQF1% O LCITNCTLDODOCCCTCO

* 01...? —0C nan/az — T OO @
L] ® e o 0o &8 o

CICOCO 2000 00O CCOOO0
OO0 OO NOXCTII I I I I I I ICTIIT I T TIU UE NINAC OO GODCOCCCOCY e C IO TOOM hﬂ\uy_/..“nl\l,u
MO~ OI O o ST MTIINM— D OINSNCINI ITNO L= C o ¢« ¢ @ 2 06 & o e o s & o
e e 0o e 3 6 0 o oﬂ‘ﬁb86ﬁ+2086420UI.ﬁ OQOCONQOUMNSNNSNMSN U UV U COOOOINT T ONNN~NEC O r,,.wl) OO O
NN g U STITUNNOMrOXOe—INO0 O e EAQ ® ® 0o 9 ¢ @ 0 00 & 5 A A r e s P e o\ TINOLC IO ..1714/47.”
() & ¢ ®« o 8 o o ®# o © &6 00 0 0 ¢ o /.»r.h}.ﬂ (o CC NI CGOQ G COUE © OGO OC OO i D=

)0 DOQOECINOCO «OCOQOOCOrrirmmiriiN ?:./7.7 77 el ST XNL O Qo F QO r 3 C CLOQCs »
567R2(ﬁ CCCOULCOLCLCOOOVOLCLCLC LU OO LC LT ™~ 0NN OO~ oG oo oo c Ccaocom
e e o 8 68 0 o 0 NN NV NI NI ST T O N O SO Qoo C OO I
NN OIUETOOTOSCOOQOCTCODOOOOTMNNIDN e 6 6 66 8 0 69 ¢ 8 9 6 3 0 606 @ 0 €6 o 06 o 00 6060 0660600 o
aCCOCOCCOoOCLClCQOCMUTMNMD eaCONTCICOCNMELCOCCCOGOC & COUC KNG LI —i0 Mo
QUOCOOMINODNC & &« o0 ¢ @ 9 0 0 00 060 ¢ 008 0 0 0 ¢ oL MNMOCT Lx?/-.l-/ﬁLfOZQul ﬂ/_(ﬁxh QO e OL)«I,QJ\I: DT NN
[Q NI o oS, S Tatoal s ST oI TANNNNT o TEN Vol I GEUQNTRIT QY AN TRITONT QN TQIF AN TARN ik giic ol A Sl QW0 & RPQ,Q7777F_A,5 DO CFCOCOCTCOCHC O DO

® 0 0 0 @ 0 8 0 e\ D S P D P S S NI OO 0000 000 00 00 000N 00 00 (4 (0 ? NN — e
AN ANCOT o ¢ « s @ % o * 2 8 0 8 2 @00 @08 0 e NCCCOCOCUCOODO
conG oo nNT oo oo CcoCccocooc >OCCCCCOC CEoCoOOooUC aCIonN
PU/..tQO\:AR,(\C) —OO0CH~-OINdT O~ N3 C e COoCOC CCCOCCUC ® e a9 ¢ 06 068 06 8 ¢ 8% 9
| it el e o & @l o 23V § ~SC o » @ ¢ © 0 0 ¢ 9 ¢ ¢ 0 ¢ 0 ¢ & o 0 ¢ (1 0C C.C CCCOCCCnO IO eC O C el w—
8 s 00 e e CCOCOOCCOCOOCCOCOMNMIECNCN «CCCOCCOCCT : OCOCCCOMLCCO NI OO o030
e e L OV O O CHoC O L L o O e oC gL o oL - tl-.cooclao-ont..o-oQOA,A\.\.R.‘.«.,AU-..,.H.I =t N

for definitions).

e 62.

»

(See subroutine UREAL, pas



Appendix 2

Tempecature, *F
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Lppendix 3

Data of Fig. 4«2

m| 1 5 10 15 20 25 20 35 4o
) £ o 0.800 0.900 0,933 0.950 0.96G 0.967 0.971 0.975
0.} O 0.023 0.11% 0,230 0,400 0,560 0.720 0.910 0.1CH
0.9 © 0.052 0,228 0.455 ¢.076 1,030 1,290 1,540 1,72
0.3 O 0.086 0.338 0.660 1.C50 1.400 1,710 1.990 2.21
0.4 O 0.121 0.450 0,850 1.300 1.€80 2.020 2,280 2.52
0.5 O 0.161 0.551 1.000 1.470 1.860 2.210 2,460 2,71
0.8 0 0.195 0,625 1.100 1.560 1.960 2.290 2.560 2.80
0.4 O 0.251 0.712 1.200 1.670 2.070 2.400 2,650 2,89
1.9 O 0.293 0.778 1.270 1,760 2.140 2,480 2.720 2.96
1.9 © 0.320 0.825 1,230 1.820 2,220 2.540 2,300 3.03
1.5y O 0.249 0.892 1.400 1.900 2,300 2,620 2,850 3.11
2.0 0O 0.380 0,340 1,470 1.980 2,380 2.700 2,950 3.19
oc| O 0.48%F 1,084 1,638 2,15% 2,540 2.84% 2,096 3.32
0.,10.658 1.110 1.562 1.935 2.270 2,570 2.860 3.110 3.35
0.20.653 1,125 1.613 2,03C 2,410 2.750 3,080 3,360 3.63
0.30.658 1,142 1.662 2,110 2,530 2.89C 3.24%0 2,540 3.83
0.40.658 1,160 1.710 2,19C 2,620 2.990 3.350 3.670 3.97
0.50.658 1.181 1.754 2,240 2,680 3.060 2.420 3.730 4,04
0.60.658 1,202 1,786 2,230 2.720 2.100 3,460 2,770 4.08
0.50.658 1.232 1.829 2,330 2,770 3.140 3,500 3.820 %,11
1.00.658 1.252 1.858 2,360 2.800 2,180 3,520 3,850 4,14
1.20.658 1.267 1.881 2.330 2,320 2.200 3,550 3.870 4,16
1.50.658 1.284% 1,104 2,410 2,850 2,230 2.530 2,900 4,19
2.(}0.658 1.301 1.931 2,440 2,830 2.270 3.620 2,930 4,23
oc 0,658 1,355 1.998 2,511 2.948 3,328 2,673 2.990 4.285

From Dennison [9]




Appendix 4

*
01l requirements factor K,

0.9 0.8 0.6 0.4 0.2

0.25 | 0.200 0.490 0.500 0.520 O,
0.50 | 0.300 0,410 0.436 0.478 0©.
0.75 | 0.220 0,220 0.295 0.450 O,
1.00 | 0.175 0.265 0.360 0.430 O.
1.25 | 0.150 0.230 0.335 0.415 0.
1.50| 0.135 0,210 0,315 0.400 0.483
2,00 ! 0.112 0,190 0.280 0.380 0.475
2,50 0,100 0.175 0.260 0.268 0.465
2,00 | 0.083 0.158 0,250 0.340 0.455
L,00| 0,062 0,122 0.235 0.310 0.4328

From Fuller [11]

* This is the oil flow ccefficient required to
determine the quantity of oil that has to be contlnuously

supplied to the bearing which 1s determined by [11]:
Q, = 0.0272 K_.R.N.L.C gal/min.

where;
R 1is the journal radius, in.
N is the shaft revs/min.

I 1s the bearing length, in.

Q
e
(7]
ot
rs
(3]

radial clearance,in.
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