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PROGRAM — PROJECT — JOB

MHEANY J10A] SPECTROMETER SYSTEM — MISS
MAGMNET CRYOSTAT -

TITLE

SUPPORT  CYLINODER

\S'UMMAR Y

2

AKEELP/ING HMHEAT LOAD JO A4 MIA/IAGUAM W/‘//LF S7T/LL
MAINTAINING — STRUCTURAL STREN GTH & JNTEGRITY ARE.
THE MAIAN) COMSIOERA TIONS USEDL N THE DOESIGAN OF
THE. SUPPORT CYLIMDER FOR THE HISS MAGANET
CRYOSTAT. MATERILS COMNTEMPLATED FOR USE WERE
304 LA STAMIMLESS STEEL. & TITAIIUM &4l - YV
BECAYSE OF THE KON - LINEARITY OF Y/ELLD STRESS
& THERMAL COMDUCTIVITY AS A FUNCIION OF JEMR
A HEWLETT PACKARD SYSTEM 5B DESKTOL COMAPUTER
WAS USED 7O AMNALYZE THIS® PROGBLEN., .

THE JEMPERATURE . GRADIEANT ALOAIEG THE SURPORT
CYLIMNOER S RENGTH WAS COMPUTED (USIAEG //\/7756/?47’/0/&/
TECHMIGUES, &Y KEERPING THE DESIGA) STRESS OF JHE
CYLINDER COMNSTANT — THROUGCHOUT THE TEMPERATURE.
GRADIENT, THE CROSS- SECTIONAL AREA (L e. WAL L
THICKILESS ) OF THE SUPRPORT CYLMNOER A4S A FUNCTION, OF
EY LINDEL  LE/NGTH COULL BE DETERMINED FOR A4
G/ VEN TEMPERAITURE LANGE., [FENCE , THE ORPT/IMUAL
DESIEAS OF MMIMUM - AREA (. MIMNINMUM HEAT LOAL)

VS, MATERML STRESS. /S ACHEINED. )

THIS EMEINEERING MOTE. COMPUTES F PRESEMTS
THE FOLLOWING - DATA FOR. BOTH MATERILLS FOR FHE.
TWO JTEMPERATURE RANGES NEEDLED ; HY2°K 70 S0°K
£ B2°K TO 270°K

/ T7O74L CYLIMNOER HEAT .4.0,40 AS A4 FUACT/ION OF
TEMPERATURE. RANGE. * ‘

3. G RAPMH OF THERAGL CORDUCTINVITY S, TEMPERGTURE ¥

Y GRAPH _OF THERMAL. cowoucr/wr Y / Y/£4.o STRESS
VS, TEMPERA rycs ¥X :

¥ IANRUT DATA
¥ ¥ C./M,CCJLATFD DATH

2. GRAPL OF MATERIGL. YIELD STRESS NS, TEMPERLATULE]

e A D oanEAl o
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AUTHOR DEPARTMENT . LOCATION DATE
R, YAMAAOTO MECHAN 1 CAL. ENGIN, |BERKELEY| APRIL 2/, /780
_ 7 | oo , :
. f THERMAL COND, ;, X :
S GRAPH OF _ VS, | TEMPELATURE. - ;
. . Y/IELD STRESS ' :

G GR4PH OF su/o/oo/’% cvzwo}s,e LENGTH] VS, 7EMP XA

7 GRAPH OF DESIGN STRESS I SUPPORT CYLINDER |
VS, SUPPORT CYLINOER LEAGTH. tH

T 'e,eAon COF  CROSS - SECT/ONAL Aﬁcxs OF SURPORT
CYLINDER. VS, Jaﬁﬁozef cvz//vo,s/a AENGTH x*

¥ 4L CL/L,4TE,D 01474

PRI } (- o : B . i . ,
I I T ?
N c,%cuz./ir/o/vd e e [ R S f L

7/‘15 fouo WG of/e/ \/,47’/0/\/ WAo USED 7O CAZ_CC{/ ,4;7:.,
THE ,460 VE P/}KAM/ET ERS : }

(

Q AR A 0’7" |
ax

GAS/C COA/OC/C r/o/\/ HEA 7‘. L 7’/6/4/L/6/3/_:/Z =1 6//4 7‘/0/\/

| _where . @ H£A7‘ 40,40 (wa#s) : |

K= 7/4/5/’/\/744. COA/O(/C/"/V/TY (a)o)‘z% ///) oK
A= CRO5S - SECTIONAL AREA (in)*

d7
T 75/\/7/35@,4 TuRE ee,q,o/,s/\/r N O/K.ECJ’/OA/
O HEAT Frow/ (°/<///))

BASIC STRESS EOUA Frons

g = F

“—-,_’ y |
where. G = STRESS ( tbs /i)

Fs Force (s) ;
A= CROSS - SECIIonAL. A4 (m)*
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' S/A/éf_ THERMAL.  COMDULCTIVITY ‘:é IELLD SIRESS ARE.
4 FUNCTION OF /‘EM,OE,QA TURE. 7//5 Aé’o v.é_ /EOUA T70NS

CARE A FOLLOWS i
i i A ' : | ‘
. | L |
o«(r)/;dr g:"o“(r) £ L A=_F
| 73 n A ) |
 SUBSTITUTING  FOR. CROSS SECTION AL AREA. : '
®©= F KG) dT L
o) dx S |

@Odx - £ L) T
»i%”U

( .

! S

!
| i |
: / ) '
| /A/?E @e/w//ue W/m /ees/oecr o X ( z.,s,ve,rﬂ ) 77 (rEmR)
- { I VU -
5
)

7_1. - o
CP/CYX-— [ K(T)dr }OK

N T ;1_* S — .
: @L = F/ /<(r) J7 . wﬁcre. L 7'077%. Z_EA/éI'/-/ OF
. ¢ 7;'

r(r) o L SsuypPorT  cyiinoER (i)
71—1/ : e 7 |71
~ .-
TTOTAL MHEAT LOAL & < L / R 9T or
f . s Ly )2 :
@X=_£ /7“. /<(r) Q/ where. = = STRESS FACTOR.
A' = 7 r(f) ’ '
/

Z= 0.666600 .Fo/e FoY  nS 577///1/4555 GTEE (-

Fe 0333333 FOR 7‘/7?4/\//4//«/ &G AL - ‘7/\/

‘ann_Kao4n RI2220A (Rev. 6/16)
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DATA . § o N
] ? 1 ;

‘ 7'07344 CYLIMNDER. /7/5147’ AO//.D

AS A FUA/CT/D/\/ OF

TEMPERAT URE. RANGE e
M | ; P 7: o #'ZOK i (m fm/oﬁ) ,
S o | |
R 304 LAS L TITAN 1 A !
R STANLESS STEEL CAL-YN
’ ‘ | i ' | ;
77 29,33, WATTS 1373, WATTS |
.78 30, /2. 406! |
79 30,92 A Z N .
— ...—m.ao P T e . - 6 /..73 ;-..w---‘-v - PR . /4' 75,: e e e
-V 3259 /509 . ';
82’ 38,37 | S f
83 | 8420 | . A5 79
o es 35,89 | 0.5/ :
s Y 36.76 | /688 |
87 3762 1725
8T T s, so’”"‘“ T 762 T T ]
89 39.39 . /797 '
" 90 Y0.29 | WATTS 18:37 . WAITS
RESYLTs & comvceusionss :
A ATER /4L HEAT LOAD TEMP, RAMNGE. | STRESS
(oa #s ) ; FACTOR =
o ya L : .
SO L/ s/ 73 2K —= SOK 0666666
 STAINLESS STEEL _
T TAN U " -
_/MN. M /4. TS Y42°K —= 80°K 0333333
CAL-4Y , |
30y LA ' o
4 o 1369 Ba°K —» 290K | 0666646
STANILESS STEEL v
TITAMNIUIM L | . |
AN SY7 B2°K — 290K 0333333
CAL - 4N ' : :

2600-64246 RI-8220A (Rev. §/16)
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Gos) LAS

RE/}JOAlé

}

PRDB/_ EMS .

!

WARRS (2% AA/ JrA/A/z.fsss STEEL.
SA@&Y ACCEPTABLE.
e 6’04 LA/ GTA/IJLES\T S/‘EE/—
FROM CLIVERMORE T LAB.
Y ;777'ArA//UM
WHICH IS UNACCEPTABLE 7O THE

4/ fT/TA/\//uM ALYV KA )OOI’EA/Z'/A/_. WELDING

T
. l .
I

//\/ 0/4/\4575/( 5— /9 /A/

l

'
|
i

i
!
;
! !
i
1

i
i

e
.. H

P .
; . i - {

HEAT 04D \/610650 ;
N | .

: | ‘
/VMJER/AI_ /S A4 \/4.&. /A".G LE

!

STAMILESS STEEL WAS CHOSEMN AS
THE SUPPORT . CY/_/A/O.EQ MA/'EE/A/_ FOR THE. [FOLLO W//dé

| . . ;

i ‘ |

|
i

G AL -4V /OLA/'E HAS A- L.E/%O TIN £

SCHEDULE.

S, T/rAM/uM 4,,4/_ 4\/ #As FK/#C.TU/’E. 7006//A/,€o6
»/%0545”)\5 AT CRYOGEMIC  TEM PEKAV‘C{REQ.

Cod

P

L THE SqPPOKT F A7 /A/O/SZQ AR /fpp/eoszAnsz Y g2 /A/
S LENGTHY WaLL THICKESS
W/LL BE TAFPERELD FOLLOWING THE GRAPLS OF
CROSS -~ SECTIONAL AREA OF SUPPORT CYLINDEE VS,
CSUPPOR T CYLINOER LENGTH. A LA/ COOLMIG TURE
Wiet & weLoso (OR BRAZEP) ONTO THE SUPPORT
CYLINDER. AT A DISTANCE OF ABOUT 1] /N fSROAA
THE  LSRUID . HELIUAL EAID OF THE CYLINOEL 70
CREDYCE THE T MEAT LOAD. (re. LIpUID HELIUAM
CONSSUMPTION )  HEA/CE,
Wist BE FRoM  LHe (42°K) ro
£ FroM LA TEMP (é-z"/< ; COMODUCT/ON LOSES ) 7O
KOOM TEM. (290°x) o " |

THE TEMPERATIURE /q/?'/\/oﬁ‘:j

LA TEMP (80°K)

600-54248 RL-3220A (Rev. 6/76)
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. A YIELO. STRESS.. WS, . TENIPERATURE.  DATA FOR.
304y LAS f\sm/,x/z./ss\s STEEL — SUPPL /ED BY 0/¢/<
| 1@5//\/;5/?6 ( FrOM z_/_L ) § . }
o Y/E/.D smes\s vs FEMPERATURE DATA O
T TTTTTITITARN UM G AL - 4/\/ SU)O/OL/E.D /3y’ YOIcH)
o ?KA\T/YAMA ' , , o o o
2. JH&ZMAL COROUCTIVIFY 5. TEMPERATURE.  PATA
. L FOR uox/ STA—/A/AEQS , oi’EEL. suﬁ»oz_/fo Yot Y /Qo,ef,er
YA«MAMOTO - T - §
77745/6/#4/41_ CoNouc 77 V//"Y \AS‘ 7"5/\/1»05/2,4 ru,ezi DATA
N FO/Q TITAA//UM @4/. s/\/ supﬁ/_/so BY ,O/CK W046A57'
3 DER) v,w-/o,\/ o Fo,eMULAé /""KOM comm UU/@T/O/JS
o w/n/ \//}C/\ 774/\/,4,55_ AP A ! : :
Y vee .wz. aemw/uc; * /7F758(a .
e e - __l/ w4 . = s : -_" e e
! § ; .
| A :
| | - i §
| | | 7
z |
; i ! :
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Source of Data:-

- Commernts:

lated.

In the table of values below, all the thermal conductivity curves
ior Ferrous Alloy:, with the exception of Stainless, have been extrapo-
C. the extrupoluted curves, all have been extrapolated to 4L°K, and
ull except UAL 1020 und SAE 4130 have been extrapolated to 3C0°K. It is

TIDZRMAL CONDUCTIVITY INTEGRALS

Data Sheet 3.301: ‘Thermal Conductivity of Ferrous Alloys.

BW 4350 M5511 Page ]O

13.301

for FFRROUS ALLOYS

eutirated thut the extrapolated values deviate no more than 109 from the
probable valucs,

Where:

HHE M HP»D

(o]

Q

Aa[i
L JTo

heat or

| g
A dT; Q % = ./TOL A dT

JTow in wafts

cross sectional area in cm@
length in cm

thermal

Lonductivity in watts/cm—

tenperature in °K

initial

temperature (th)

wmermal Conduclivity Integralc are on the followling page.

Temp. Thermal Conductivity
°K v vatts/em-K ‘
SAE MILD SAE SAE ) 13% Cr Stajin-
1020 | 0.1% ¢ | 1095 | b130 B0 | WP AL | o0 ehed | less | 24PN
L .030% .025% | ,011* | .0075% | .0OLS%* | ,00L5* .0032% L0024 | .0018*
6 .058% .050% | ,019% | .013 # | .0070% | .0070* | .0055% .0039 | .0033*
8 .C35% LO073% | .027% | .018 # | ,010 * | .010 * .0080* L0057 | .0050%
10 .115% .100* | .035% | .023 * | ,013 *# | .013 * .010 * L0077 | .000T*
15 .180% 157 .0u0% | .0kO * | 020 * | .020 .0165 .0132 | .0115
20 2L« .22 LO030% | .060 # | ,035 % | .033. .02k .0195 | .0165
25 . | .28 20 .103 .078 .050 .0ls .032 .026 .021
30 .32 .31 .130 .100 .070 054 .0ko .033 .029
35 .37 .34 157 .120 .090 .060 .0L8 .0k0 029
Lo Lo .37 180 .137 .108 .066 .056 .OLT .032
50 L3 A2 .02 .170 135 .080 .070 058 | .039
60 53 43 92.3) .195 .157 .092 .082 .068 .0OlYy
70 57 .51 .29 .22 T7 .108 .095 .076 .05l
10 .59 .53 .30 .23 .183 .115 .100 .080 054
30 .60 .5k 31 24 .19 .120 .105 .033 .057
50 .01 .57 .33 27 .20 .135 .113 .090 .062
100~ .03 55% .34 27 .21 .150 .120 .095 .068
20 07 .60% Y .30 .23 .160¢ .1Lo* .103 077
30 o5 0o | .38 .32 .2h .180¢ .150% | 110 .| Loooe
100 .05 .60% Lo .33 .25 .150% . 160+ .120 LOu0%
J0 1 .65 60% | Ly .34 .255 .20 ® 165% .23 | .100%
&0 .65 LGO* 43 .35 .26 21 # A7 * .13 107
<20 .65 0% Ly .35 27 22 % .18 * b B
RS 0% | e |35 .28# .23 ¢ 19 * .15 .130%

# Extrapolnted Values
89
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INFUT FREARMETERS AMD RESULTS!
APRIL 21, B7:118 and S5 =ec.

THIS QUTFUT 1S FUE'BB4 LK STHIHLESS ZTEEL

THE TEMFEFARTURE RERHGE IS EBETHEEMN 4.2_deg K AHD 28 Jdeq K
THE FORCE EXERTED OH THE SUPFDRT 1% 2558009 LES

THE LEMGTH OF THE SUFFORT IS 11.12 IHCHES

THE YIELD STRESS FACTOR IS (ASE6EE

N

THE HUMEER OF YIELDR STRESS IMFUT POINTES IS
' THE HUMEER OF THERMAL COHDUCTIVITY IMPUT POINTS IS 13

THE TEMFERATURE IHCREENMEHT IS FPoSeS8Le5A57

THE FIHAL IMTEGRAL FROM 4,2 TO 26 deg K IS 9, 22247349S1FE-8

THE HEART LORD 0OH THE SUPFORT 15 31.726475731 watts

BWA350 M5511 Page 12
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IMFUT PARAMETERS AMD RESULTS:
APRIL 21, B7:35 and 15 sec.

THIS OUTPUT 13 FOR TITHHIUH 6HL—4U

THE TEMPERATURE RAWGE IS BETHEEM 4.2 deq K HMD 26 deqg K
THE FORCE EXERTED 0OH THE SUPPDRT 15 2558008 LES |
THE LENGTH OF THE SUFFORT I3 11.12 IHCHES

THE YIELD STRESES FHCTDR Is 332333

THE HUMEER 0OF TiELD STEESS IHFUT FOIMTS IS5 25

THE HUMEER 0OF THERMAL CDHDUCTI?ITT.IHPUT FOIKTS 15 21
THE TEMPERATURE IHCREMEHMT IS ,7eS8S56565657

THE FIMAL IHTEGRAL FROM 4.2 TO 88 deg K IS5 2, 1433224267323 E-05

N

THE HEAT LIOAD OH THE SUFFORT IZ 14.74580833532 watts
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THE YIELD STRESS FACTOR IS 333333 |

THE HUMEER 0OF YIELD STRESS IMPUT FOINTS 1% 25

THE HUMEER OF THERMAL COMDUCTIVITY IHPUT POIMTS I3 21

THE TEMPERATURE IHCREMENT IS5 2.14i8iafoial
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PRINT "© '

CFOR I=1 TD Hi

PREINT USIHG €0a;21¢Ix,Y10T)

IMAGE =HDDD. DN HAWY, DDDDIDDD, DID

HEXT 1

GOTO 3198

FRIMT “IHPUT DHTH

FRINT v :

FRINT "TEMFERATLRE THERMAL COWI"

PEINT * deg K wattz=insdeg K"

FEIHT ""

FOR I=1 T HZ ,

PRINT HﬁIHG T1e: 220y, Thermails

IMAGE WHDDD. DD {4,000, DOODDDLD

HEXT 1

GOTO 2130

FRIMT "IHFUT FARAMETERS AHD REZULTSD

IF (Rtime$="YES") OR (Rtimes="%") THEHW GOSUE Rtime
FRIWT "" '

FRIMT “"THIS OUTPUT IS5 FOR Z@4 LH STRINLEZS STEEL"
FRINT ™"

FRINT "THE TEWMPERATURE RAMGE 12 EETHEEMW";Tming"desg K AHD"Z Tmaw;

FRINT "

PRINT "THE FORCE EXERTED OH THE SURPPORT IZ“jF;"LESY
PRIWT ™" : _

FRIMT “THE LEHNGTH OF THE SUFPPORT Isv;L;"IHCHES®

PRINT ®¢ i

FRIMT “THE 4%I1ELD STRESS FACTOR IS'K

FRIMT ®¢ . _ : :

FEINT "THE HUMEER OF YI1ELD STRESS IHFUT POIHTS I5Y;HI
FRIMT "

FRIMT “THE HUMEER OF THEREMAL COWMDUCTIWITY IMPUT POIHTEZ ISYiHZ
FPRIMNT "* ‘ ' : .
FREIMNT "THE TEMFERATURE THCREMEWT IS"

GOTO 14£0

FRIHT "CALCULARTED LATH:"

FRINT ®¢ : '

FEINT * TEMFERATURE - THERMAL COHD » Y¥IELD STREZS"

FRINT deq K ' wattz—-instk deg K"

FRINT ©*®

FOR I=1 TO 184
FRIMNT USIHG 9%
IMAGE LILD.LDDLD
HERXT 1

GOTO 213A
FRIMT "CRLCULATED DARTA:"

PRINT "

FRINT " TEWMFERATUERE INTEGRAL"
PRINMT " deg K wattz-inslb"”
FRIWMT “*® .

FOR T=1 T (&3 o

FRIHT USIHG 1188, 8x0Ix, Int (12

IMAGE DODD. DDDDDDDDDDE He, OO0, DDBOLDDDLD

HEXT 1 :

GOTD Zi%a _

FRIMT. "CALCULATED DATH:"

FRIHT v '
FREIMT *  TEMFERATURE SURFORT AXIS LEHGTH"
FRIWT “ - deg B inches"

PRIWT "

FOor I=1 TO t1ga

FRIHT UZIMG 1219 =]
IMRGE DIOD.IDDDDDDODND
HEXWT 1

BymutIn
Ilnnnnﬂ

i, DD DDDODDDTDD N

-Q,DDDD.DDDDDD

GOTO =194
FRIHT "CARLCULATED DRTAI"
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PRINWT
FRIWT
FRINT
PREINT
FOR 1
PEINT
IMRAGE

={ TO

[N 1Y

"SURPFORT AXIS LEMGTH

" inches
144

1228 ) Do
TODDDT K

LS THG
HEDDD.

HNEXT 1

GOt

FRIHT
FRINT
FRINT
FRINT
FEINT

ForR I=1 T0O

FRINT
IMAGE

3193

"CRLCULATED DATA:D"

PSUPFORT R®1S LEHGTH
"o 1rcles

194
WZIHG 143235 Dx
HRADDD . DODIDE S

Tt

HE®T 1

GOTO

FREINT
FREINT
FEINT

G=Felnt clabs.
“THE HERT LOAD OH THE

FREINT

1348

"

"THE FIHAL IHTEGRAL FRDH";Tmin;"TD";

"o

LK

FRIMTERE I% 16

WAIT

H=HM1

2960
Hplot=1 1

MAT ®=21
MAT Y=v1

Title

Titleb$=" .
“label$="TEMF
“label#

A=1
SOSUE
H=Hz

a¥="%YIELD

STRESS VW&
TEMFPERATLRE"
Cdeg K"
="STRESS (lb-

Graphics

MAT ®=Z2

MAT
Title

Tlt\»b*—””;
H2labelF="TENF
Y1abel$="C0HD

A=z
GOEUE
H=10G4

Y=Therm

a¥=" THEEMAL COMI"
TEMFERRTURE"

tdeg Ko

Graphics

MAT H=iux
MAT Y=Yy

Title

Titlebs="YIELT
Titlec§="ys
Vlabel$="COND

H1labe §=

a¥="THERMAL COHD -
STRESSY
TEMFERATLURE™
STRESSY

"TEHF Cdeg KD*

FI-=:.\

GOZUE Graphics

H=1&g

MAT W=¥x

MAT Y=Int

Titlea$=" COHDsSTRESS

Titlebg="

I: 3‘___ 1] ll“lt\:-;
“label$#="TEMF
Y1abel$="IHT
F=d

Title

GOSUE

IHTEGRAL"
TEMFERATURE"
Cdeg Ko
{wattz—ins

Graphics

DEFAULT “ALUE FOR
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H=1d@

MAT »=ix
MAT Y=Dx

itlea$="SUFFORT RIS
Titleb$=" LEHGTH wWs"
Titlects=" TEMFERATURE"
Wlabel$="TEMF (deg E"
Y1abelF="LEHGTH (inchesy!
A=5
GOZUE Graphics
H=169
MAT “—D<
MAT Y=Yx _
Tltl'ar'" STREESS Mg
Titleb3="SUFPFORT ARXIS"
Titlecg=" LENGTH"
#“labelF="LEHGTH Citches2"
Y1abel$="STRESS (lbsinxind"
A=&
GOSUE Graphics
H=188
MAT W=D

Titleaf="RREEA 2F SUPFORT"
Titleb$="V3 AKIS LEMGTH"

$labelE="LEHGTH (inchesz)"
Y1abel$F="ARER J{in¥xins"

=7

GOSUE Graphics

STOF

EHL
Graphicz: Codef="Graphicsz"
VYamax=YOo1la

Yrin=yols

Ima==1

Imin=1

FOR I=1 TO H

IF Y¢Idx>7Ymax THEH Imax=I1

IF YC¢IxsYmax THEM Ymax=Yolls
IF %¢Is<%min THEH Imin=I

IF ¥oIx<Ymin THEH Ymim=Y{Ils
HE#T 1

IF Hplat=1 THEH GOTO 2348

Fok I=1 TO H -

IF Y1l s»max THEM ITmax=I

IF %18l axmax THEH Ymassy1o13
IF Wi¢Ia<min THEH Imin=1

IF Y1CTIad%min THEH Ymin=Y1012
HEXT 1
amin=aola
A= fﬂﬁ'

1l

IF Ymins THEH Hm]n 5]
Yrize=Yin

wzize=H

FOR I=-

Wizcale=

Yecale=

IF tHzx

IF (%=

HERT 1

ViEa =

THEHN
THEH

THEH ¥s=

THEH
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g IF g =20 HRHD © Brl=~lwzcalel
BnoIF er=Z) AHD & e calel
a .IF er=52 AMDI g caled

CIF e =00 (5he e

AHD v¥=
GRHFHIE~ i
GLCLERR .
LOCATE B,12%,48, 164
FRAME

SCALE Hmin-.19

LT R R R L B R

LR N SR SR B SRR AN o MUY o)
DU B A IO O X0

Hmam+.1*Hsize,¥min-.I*Ti':e,um:;+ 15#Y=ize

AsizTe,
B HAES n~-=lc,r_rdle 8,0
@ MOVE Hd1d,¥CL

FOR I=1 TO H

DRAM HCIx, 0D

HEWT 1 :

IF Hplot=1 THEH GOTO Z7@d
LIME TYFE 2

MOWE ¥o10,%1CI2

FOR I=1 TO H

DEAW HCIx,w1Cla

-
D Bhos

oD S e Do

B HNEAT 1
@ LIHME TYvFE 1

FOR I=8 TO 12
MOYE «I-.1)#Hscale,-.B9%Yzize
LAEEL I*X¥=zcale
HEXT 1
FOR I=-18 TOQ 18
- MOWE -.1l#¥zize,l%%¥scale
LAREEL I*f-c:l:
HEXT 1
MOVE Hmin+.l#dzsize,¥Ymax+, 12%Ysiz
LAEEL Titlea¥
LAREL Titleb#
LAREEL Titlec#$
MOVE Hmint.d%Hzize,-.88¢size
LAEEL HWlabsl¥
MOYE Mmin-.123%¥size,"mint, 32521
LINIR FPI~Z
LABEL Ylabel#$
LIVIR &

- -
DU U

SR IR U
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IF Hplot=1 THEH GOTO 233

MOWE smin+.d#5dzize,Ymint. 1xYsd
LAEBEL 1%

MOVE Hmin+.&63%zize,Ymint.l*vsi
DRAM Smax .|m1n+ 1+%=zize

MOVE dmin+,dxdzize, Ymint, 85y
LAEBEL C&#
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WRIT Sood
FRINT FRGE
FRINT "DO 50U WAHT A HARD COFY OF THIS GRAFHT"
THFUT Anzwver¥ _
IF (Arswer$="YE2%) OR (Rnzwer$="%") THEN GOSUE Dumngp
GLLERR »
CAnswer$="HO"
EXIT GRAFHICS
FETURHN
Dump: FRINTER IS @
FRINT FRGE '
DUMF GRAFHICE
IF ¢Rtime¥="YES"> OR C(RtimeF="%"> THEH GOSUE Rtime
IF A=1 THEN GOTO SZa : :
IF R=2 THEH GOTO £44
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IF.
IF
IF
IF
IF
FRIH
RETU

THEMW GOTO
THEMW GOTO
THEH GOTO
THEN GOTO
THEH GOTO
R Is 18

o
b

AR
-,
Do)

i

Tt e s 3]
[ N N A
[

L0 pa o

T DXL X
1}
Dl

7"-—4Hv

0
ol L B R R B SR

Etlme. ! SUBROUTIHE TO FRIMT THE CURREHT REAL TIME.

QUTPUT % "R* IREQUESTS THE REARL TIME FROM THE CLOCK.
EMTER 2;T# IASSIGHS THE QUTRUT OF THE CLOCK TO TF.
IF T#l1;23="a1l" THEH MonthE="JRHURRY"

IF T#01:;21="82" THEN MonthE="FEERURRY"

IF T#[1;21="83" THEH MonthE="MARCH"

IF T#01;2)="04" THEH Monthf="AFRIL"

IF T#01:21="@5" THEH Month#F="MAY"

IF T#l1;21= ”BF“ THEM MonthdE="JUHE"

IF T#01;21="a7" THEH MonthE="TULY"
IF T#[1;21="82" THEN Monthd="AUGUST"
IF T#[1;21="83" THEH Month$="SEFTEMEER"

IF T#01;21="1a"% THEH Month$="0OCTOEREER"

IF T#[1;21="11" THEH MonthFz="HOVEMEER"

IF T$01;21="12" THEM Month&="DECEMEER"

FRINT Manth$s" " TEI4;23;", "y "3TEIFIS2y" and "3T#L1ZI0
FRETLEH

IDRTH 2

IATA 8,77V, 28
DRTA 112EZ2,98E2,42E3
IRTR 18

H
m
-

DATH &, 18,28, 30,40, 58,
DATA &, .8196,.8495, . 08
@43, . 3124, . 33082, . 3556, .

)

1T

T

JURISISIE A S
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