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This report is one volume of a Design Analysis Report prepared by LaRC

on portions of the pressure shell for the National Transonic Facility. This
report is to be used in conjunction with reports prepared under NASA
Contract NAS1-13535(c) by the Ralph M. Parsons Company (Job Number 5409-3
dated September 1976) and Fluidyne Engineering Corporation (Job Number 1060
dated September 1976). The volumes prepared by LaRC are listed below:

I. Finite Difference Analysis of Cone/Cylinder Junction (304 S.S.)
Vol. 1, NASA TM X-73957-1.

2. Finite Element Analysis of Corners #3 and #4 (304 S.S.), Vol. 2S,
NASA TM X-73957-2.

3. Finite Element Analysis of Plenum Region Including Side Access
Reinforcement, Side Access Door and Angle of Attack Penetration
(304 S.S.), Vol. 3S, NASA TM X73957-3.

4. Thermal Analysis (304 S.S.) Vol. 4S, NASA TM X73957--4.

5. Finite Element and Numerical Integration Analyses of the
Bulkhead Region (304 S.S.), Vol. 5S, NASA TM X73957-5.

6. Fatigue Analysis (3-04 S.S.), Vol. 6S, NASA TM X73957-6.

7. Special Studies (304 S.S.), Vol. 7S, NASA TM X73957-7.
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NTF DESIGN CRITERIA

FOR 304 STAINLESS STEEL

GENERAL

THE DESIGN OF THE PRESSURE SHELL REFLECTED IN THIS REPORT
SATISFIES THE DESIGN REQUIREMENTS OF THE ASME BOILER AND PRESSURE
VESSEL CODE, SECTION VIII, DIVISION 1. SINCE DIVISION 1 DOES NOT
CONTAIN RULES TO COVER ALL DETAILS OF DESIGN, ADDITIONAL ANALYSES
WERE PERFORMED IN AREAS HAVING COMPLEX CONFIGURATIONS SUCH AS THE
CONE CYLINDER JUNCTIONS, THE GATE VALVE BULKHEADS, THE BULKHEAD-
SHELL AT'T'ACHMENTS, THE PLENUM ACCESS DOORS AND REINFORCEMENT
AREAS, THE ELLIPTICAL CORNER SECTIONS, AND THE FIXED REGION (RING
S8) OF THE TUNNEL. THE DIVISION I DESIGN CALCULATIONS, THE
ADDITIONAL ANALYSES AND THE CRITERIAFOR EVALUATION OF THE RESULTS
OF THE ADDITIONAL ANALYSES TO ENSURE COMPLIANCE WITH THE INTENT OF
DIVISION 1 REQUIREMENTS ARE CONTAINED IN THE TEXT OF THIS REPORT,
THE DESIGN ANALYSES AND ASSOCIATED CRITERIA CONSIDERED BOTH THE
OPERATING AND HYDROSTATIC TEST CONDITIONS.

IN CONJUNCTION WITH THE DESIGN, A DETAILED FATIGUE ANALYSIS OF THE
PRESSURE SHELL WAS ALSO PERFORMED UTILIZING THE METHODS OF THE
ASME CODE, SECTION VIII ; DIVISION 2.

MATERIAL

THE PRESSURE SHELL MATERIAL SHALL BE ASME, SA-240, GRADE 304 FOR
PLATE AND SA-182, GRADE F304 FOR FORGINGS.THE MATERIAL PROPERTIES AT
TEMPERATURES EQUAL TO OR BELOW 150 O F ARE AS FOLLOWS:

(A) PLATE

YIELD = 30.0 KSI
ULTIMATE = 75.0 KSI

(B) WELDS (AUTOMATIC, SEMIAUTOMATIC, OR "STICK")

YIELD = 30.0 KSI
ULTIMATE. = 75.0 KSI

OPERATING, DESIGN AND TEST CONDITIONS

THE OPERATING, DESIGN AND TEST CONDITIONS FOR THE TUNNEL PRESSURE
SHELL AND ASSOCIATED SYSTEMS AND ELEMENTS. ARE SUMMARIZED BELOW:
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1. OPERATING MEDIUM

ANY MIXTURE OF AIR AND NITROGEN

2. DESIGN TEMPERATURE RANGE

MINUS 320 DEGREES FAHRENHEIT TO PLUS 150 DEGREES
FAHRENHEIT, EXCEPT IN THE REGION OF THE PLENUM BULKHEADS
AND GATE VALVES INSIDE A 23-FOOT, 4-INCH DIAMETER, FOR
WHICH THE TEMPERATURE RANGE IS MINUS 320 DEGREES
kAHRENHEIT TO PLUS 200 DEGREES FAHRENHEIT.

3. PRESSURE RANGE

m

TUNNEL
CONFIGURATION

A. CONDITION I - PLENUM
ISOLATION GATES OPEN
AND TUNNEL OPERATING:

TUNNEL CIRCUIT
EXCEPT PLENUM

PLENUM (PLENUM PRESS-
URE IS LIMITED TO
.4 TO 1 TIMES THE
REMAINDER OF THE
TUNNEL CIRCUIT

BULKHEAD

B. CONDITION II -- PLENUM
ISOLATION GATES OPEN
AND TUNNEL SHUTDOWN:

ErmIRE TUNNEL CIRCUIT

BULKHEAD

C. CONDITION III - PLENUM
ISOLATION GATES AND
ACCESS DOORS CLOSED:

TUNNEL CIRCUIT EXCEPT
PLENUM

OPERATING.	 DESIGN
PRESSURE	 PRESSURES
RANGE, PSIA PSID

8.3 to 130	 A. 8 EXTERNAL
B. 119 INTER? 1AL

3.3 to 130	 A. 15 EXTERNAL
B. 119 INTERNAL

56 ( EXTERNAL TO PLENUM )

8.3 to 130	 A. 8 EXTERNAL
B. 119 INTERNAL

0

8.3 to 130	 A. 8 EXTERNAL
B. 119 INTERNAL
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PLENUM (PLENUM OPER- 0 to 130 A. 15 EXTERNAL
ATING PRESSURE CAN B. 119 INTERNAL
EXCEED THE PRESSURE
IN THE REMAINDER OF
THE TUNNEL CIRCUIT BY
24 PSI, BUT DOES NOT
EXCEED THE 130 PSIA
MAXIMUM OPERATING
PRESSURE)

BULKHEAD A. 25 (INTERNAL TO
PLENUM)

B. 119 (EXTERNAL TO
PLENUM) FOR MINUS
320 DEGREES
FAHRENHEIT TO
PLUS 150 DEGREES
FAHRENHEIT

*C. 115.7 (EXTERNAL TO
PLENUM) FOR PLUS
151 DEGREES
FAHRENHEIT TO PLUS
200 DEGREES
FAHRENHEIT

*OPERATING PROCEDURES LIMIT PRESSURES TO THAT SHOWN.

D.	 CONDITION IV - PLENUM
ISOLATION GATES CLOSED
AND ACCESS DOORS OPEN:

TUNNEL CIRCUIT EXCEPT 8.3	 to 130 A. 8 EXTERNAL
PLENUM B. 119 INTERNAL

PLENUM 14.7 0

BULKHEAD A. 119 (EXTERNAL TO
PLENUM) FOR MINUS
320 DEGREES FAHRENHEIT
TO PLUS 150 DEGREES
FAHRENHEIT

*B. 115.7 (EXTERNAL TO
PLENUM) FOR PLUS 151
DEGREES FAHRENHEIT TO PLUS
200 DEGREES FAHRENHEIT

*OPERATING PROCEDURES LIMIT PRESSURES TO THAT SHOWN.

7
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4. HYDROSTATIC TEST DESIGN CONDITIONS

THE PRESSURE SHELL WAS DESIGNED FOR HYDROSTATIC TEST IN
ACCORDANCE WITH THE REQUIREMENTS OF THE ASME CODE, SECTION
VIII, DIVISION 1. THE TEST PRESSURES SHALL BE AS FOLLOWS.
PRESSURE SHELL TEMPERATURE SHALL BE EQUAL TO OR BELOW
100°F DURING HYDROSTATIC TESTS.

CONDITION (1) - MAXIMUM INTERNAL PRESSURE CONDITION
FOR THE ENTIRE TUNNEL CIRCUIT

PH1 = 1.5 (119) (18.2) + HYDROSTATIC HEAD

= 183.4 PSI + HYDROSTATIC HEAD

CONDITION
ACROSS THE

PH2 =

PH2

(2) - MAXIMUM DIFFERENTIAL PRESSURE CONDITION
PLENUM BULKHEADS

1.5 ( 18.7) (119) + HYDROSTATIC HEAD

183.4 + HYDROSTATIC HEAD

1.5 (115.7) C1 8.7 ) + HYDROSTATIC HEAD17.7

183.4 + HYDROSTATIC HEAD

*TUNNEL OPERATION LIMITATIONS PRECLUDE PRESSURE
DIFFERENTIALS ACROSS BULKHEADS IN EXCESS OF
115.7 PSI FOR BULKHEAD AND GATE TEMPEPA:TURES
IN EXCESS OF 150°F.

CONDITION (3)  - MAXIMUM REVERSE DIFFERENTIAL PRESSURE
CONDITION ACROSS THE PLENUM BULKHEADS

PH3	 1 ' 5 (I8.2) (25) = 38.5 PSI

THE PRESSURE SHELL EXCEPT FOR THE PLENUM SHALL BE
PRESSURIZED TO 144.9 PSIG. THE PLENUM SHALL BE
PRESSURIZED TO 183.4 PSIG.

PRESSURE SHELL STRESS EVALUATION CRITERIA

THIS CRITERIA ESTABLISHES THE BASIS FOR ANALYSIS AND DESIGN OF THE
PRESSURE SHELL SO IT WILL MEET OR EXCEED ALL OF THE REQUIREMENTS
OF SECTION VIII, DIVISION I OF THE ASME BOILER AND PRESSURE VESSEL
CONE AND CAN BE STAMPED WITH A DIVISION I "U tl STAMP.

1.	 SECTION VIII, DIVISION 1, DIRECT APPLICATION
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CA) THE MAXIMUM ALLOWABLE STRESS (S)

S = 18.2 KSI C-320°F TO +3.50°F)

S = 17.7 KSI C-320°F TO +200°F)

(B) PRIMARY BENDING PLUS PRIMARY MEMBRANE STRESSES

THE LOCAL MEMBRANE STRESSES ARE NOT GENERALLY
CONSIDERED IN SECTION VIII, DIVISION 1 DESIGNS.
HOWEVER, FOR THE PURPOSE OF DESIGNING LOCAL
REINFORCEMENT AT BRACKETS, RINGS OR PENETRATIONS NOT
COVERED BY DESIGN BASED ON STRESS ANALYSIS, THE LOCAL
SHELL MEMBRANE STRESS SHALL BE:

Pb + Pm C 1. 5 SE

NOTE: E IS JOINT EFFICIENCY

2.	 IN REGIONS OF THE PRESSURE SHELL WHERE DIVISION 1 DOES NOT
CONTAIN RULES TO COVER ALL DETAILS OF DESIGN (REF:
U-2(B)), ADDITIONAL ANALYSES WERE PERFORMED UTILIZITq_G THE
GUIDELINES OF THE ASME CODE, SECTION VIII, DIVISIO14 2,
APPENDIX 4, "DESIGN BASED 011 STRESS ANALYSIS." THE BASIC
STRESS CRITERIA FOR DIVISION 2 IS REPRESENTED IN FIGURE
4-130.1 AND RESTATED BELOW INDICATING ANY MODIFICATIOL?S OR
EXCESS REQUIREMENTS APPLIED TO IT TO REMAIi,i WITHIN HE
INTENT OF DIVISION 1 AND TO OBTAIN A DIVISION 1 STAi•i?.

A. GENERAL PRINCIPAL MEMBRANE STRESS

MAXIMUM ALLOWABLE STRESS

S - 18.2 KSI (-320°F TO +150°F)

S = 17.7 KSI (-320°F TO +200°F)

MAXIMUM ALLOWABLE STRESS INTENSITY

S  = 20.0 KSI (-320°F TO +300°F)

B. PRIMARY GENERAL MEMBRANE STRESS INTENSITY

Pm [ Sm

AND IN ORDER TO COMPLY WITH DIVISION 1, THE MAXIMUM
PRINCIPAL MEMBRANE STRESS MUST BE:

Pm* 's

NOTE: THE IS USED TO DENOTE THAT MAXIMUM .PRINCIPAL
STRESSES ARE TO BE COMPUTED FOR THE GIVEN LOADING
CONDITION. THE INTENT IS TO DETERMINE THE STRESSES WHICH
REPRESENT THE HOOP STRESSE'S A14D MERIDIONAL STRESSES WHICH
ARE THE STRESSES USED IN DIVISION 1 COMPUTATIONS..
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C. DESIGN LOADS, PRIMARY LOCAL MEMBRANE STRESS INTENSITY

s	 PL ' 1.5 Sm

NOTE: LOCAL MEMBRANE STRESS INTENSITY IS DEFINED IN
ACCORDANCE WITH DIVISION 2,
APPENDIX 4-112Ci). THE TOTAL MERIDIONAL

i	 LENGTH IS CONSIDERED TO BE 1.0 RT

D. DESIGN LOADS,.PRIMARY LOCAL MEMBRANE PLUS PRIMARY
BENDING STRESS INTENSITY

PL + Pb C 1. 5 S 

E. OPERATING LOADS, PRIMARY PLUS SECONDARY STRESS
INTENSITY .

PL + Ph + Q C 3 S 

3. A FATIGUE ANALYSIS WAS CONDUCTED IN ACCORDANCE WITH
SECTION VIII, DIVISION 2 WITHOUT MODIFICATION.

4. HYDROSTATIC TEST CONDITION DESIGN CONSIDERATIONS

A. PRESSURE SHELL

IN ACCORDANCE WITH DIVISION 1 OF THE ASIDE COME,
DESIGN ANALYSIS OF THE PRESSURE SHELL FOR THE
HYDROSTATIC TEST CONDITION IS NOT REQUIRED.
HOWEVER, IN ORDER TO PROVIDE A SATISFACTORY
ENGINEERING DESIGN FOR THE PRESSURE SHELL SPECIAL
EMPHASIS WAS GIVEN, AS PROMPTED BY NOTE (1) OF
SECTION VIII, DIVISION 1 OF THE ASME CODE, TO FWA:4GES
OF GASKETED JOINTS OR OTHER APPLICATIONS WHERE SLIGHT
AMOUNTS OF DISTORTION CAN CAUSE LEAKAGE OR
MALFUNCTION. EXAMPLES OF THESE AREAS ARE THE PLENUM,
PLENUM ACCESS DOORS, PLENUM ACCESS DOOR
REINFORCEMENT, THE BULKHEADS, AND BULKHEAD FLANGES.

B. SUPPORT RINGS.

DESIGN OF THE PRESSURE SHELL SUPPORT RINGS, INCLUDING
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THE-CORNER RINGS, FOR THE HYDROSTATIC TEST CONDITION,
COMPLIES WITH THE FOLLOWING:

(A) THE COMBINED VALUE OF THE SHELL CIRCUMFERENTIAL
PRESSURE STRESS, S  AND SHELL

BENDING STRESS S 2 , RESULTING FROM ACTION OF A

PORTION OF THE SHELL AS AN
INNER FLANGE OF THE RING, SHALL NOT EXCEED 0.8
WELD YIELD STRESS:

S 1 + S 2 15  0.8 WELD YIELD STRESS,

WHERE, FOR SUPPORT RINGS NOT ANALYZED BY FINITE
ELEMENT TECHNIQUES,-

SI PH ( T ) * '6 PH A PH INCLUDES HYDROSTATIC

HEAD CORRECTION, AND

S 2 = RING BENDING STRESS AT INNER FLA ,TGE, BASED

ON AN EFFECTIVE WIDTH OF THE PRFSSURE
SHELL ACTING AS All INITER FLA:'GE OF =HE
RILTG OF 1.1. ITULTIPLIED BY THE
SQUARE ROOT OF D^ T.

•	 J

(B) THE BENDING STRESS, S 2 
ON THE OUTSIDE FLANGE

SHALL NOT EXCEED .9 WELD YIELD
STRESS. (IN THE COMPUTER ANALYSIS ALL
LOADING CONDITIONS ARE LI14ITED TO
.9 S  ON THE OUTER FLANGE.)

(C) BRACKETS AND SUPPORT PAD WELDME:;TS

THE DESIGN FOR ALL LOADING CONDITIONS INCLUDING
THE -iYDROSTATIC TEST CONDITION OF THOSE PORTIOI>iS
OF BRACKETS AND SUPPORT PAD WELDMENTS WHICH ARE
ATTACHED TO THE PRESSURE SHELL BUT NOT ON THE
SURFACE OF THE SHELL SHALL COMPLY WITH THE
REQUIREMENTS OF THE AISC CODE, I.E. MAXIMUM
STRESS IN TENSION EQUALS .6 S y , ETC.
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t

o 	 ' 

1

M

^ 

[^ r^ C ^ ^. ^	 ^ --,-. ^' ' } `•- Yr ,ry :^	 ^ : ` r-t ^„

6+A ^^ 11 E?ca.^ 	 ^^^	 f ^	 1	 'Ct'	 _ L ' lt1 o'Y\

41 OY)

V	 A l	 G't.. Y !,J ". r: Vt Y,^_^	 ` jV	 :J r ^
f- ,^. -	 l r.^	 •'r^^i ( ^1l	 r^4..

^f1 p M1 '. ^ i v5 h	 ^^ .y .q	 ^ i.- :^ r "^'	 ^ .r	 Y P. '-^^ ri C? r'	 !`^ 1 ^ T l (d SA ^ '}'

S
7

Li
a

lA. ^' ^ L	 a^  '•^ r ) }f.r 	 i ^	 =A-'1 { r ^`.	 '^''	 ^ S',	Lr	 `.j 
tf	 "'e°" 41 Q

n:	

1

'	 ^ ^	 Ste{ }^ t 1. .. (r ^ ^	 ^ ; ^ M	 ^ .^. ^. ^ r	 ^ ..	 'ta..} ^^.. Sr

ORIGINAL PAGE IS

p'e j'OOR QUALITY



	

BY -------------- 134TE ---------	 SUBJECT ----------------------------------------- 	 SHEET NOAL—OF

	

CHKO. SY ------- DATE --- ------	 I --------------------------------------------------	 JOB	 — ------------

	

--- — ----------------- — ---------	 --------------------------------------------------- 	 -----------------------------

tt

	 e3

Wl 61	 0

4) -h

• e

a	 s ^V^	 co, I-,

if

rA	 4e-

C_ cZ PI r—j .	 OL	 (7-)'L	 17 if p C:!, I

1:5

01, rA 	 eW^ 'A	 Q 44 '17 0 Z,

t	 0 c (L

	

cX	 CA

v

0

Op	 40
QU^



L

BY--- --------- DATE___------ 	 SUBJECT- 	 ---------------------------	 SHEET NO..-- I--- . OF.---

CHKD, BY------- DATE--------- 	 ------------	 JOB NO .----------------------

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

vi y

t

7 ^7j,,	 C^TV)

oft
I 9-W,OF 
P06 

A^jl 
_P4

QLI 17P Z9
4Z4



BY -------------- DATE ---------	 sUSJECT ----------------------------------------- 	 SHE ET NO.J^ ---- OF
CHKD.By ------- DATE__-______	 ---------------------------------------------------	 JOB NO.--------	 ------

	

— -------------------------------------- 	 -------------- I --------------

T

rl

4. r.

J-

(k 1f e 7-lq VCA

A

ic"4 c 4	 c.
vj	 e-	 w.. to ck I C,̂ / a s ti -, 7̂  1 C,	 e	 ^A r C,

-F6--ve-.r,5 Wcl^,e	 (n, VN ct	 m e-

P-s

4

e

V6

4QV

P



BY -------------- DATE ---------	 SUBJECT -----------------------------------------	 SHEET NO.--1_L---0F.--^---
CHKD. BY ------- DATE ---------	 ---------------------------------------------------	 JOB NO.---------------------

MaA CL	 ^ ro pe>r -acs us e d

C]nG. s ^ 5 a rc- jk$4e-^ b low.

5c) ,4 --Z^ok less st-e-I

cK

28,^ra^	 Ps + P'r1v	 . off' eras-.

-^^ . ^ ^01 SSon't	 Ya ia•

i



n

Table 17, Selected Thermal Properties of Some Steels
(See also Tables 5A and 5B. Pale 12)

3'/1% Nickel Steel

Thermal Expansion Coefficient
0 to +2001F	 _

Thermal Conductivity 	 ^^
-150'F (mean)
+68'F (mean)

+2001(mean)

specific Hpat
-150 to +80'F

+80 to +1000'F

6.15 x 10- 11 in./in./'F

r
214 Btu/in,/hr./lt'/°F
253 Btu /in./hr./ftt/°F
270 Btu/in./hr./ft=/'F

0.798 Btu/lb./'F

0"141 Btu/Ib./'F

9% Nickel Steel

.	 Thermal Expansion Coefficient
/4t room temperature 5.8 x 10- 4 in./in,/'F
-300 to 0 =F (avg,) 5.3 x !0'- f in,/in./°F
-300 to -200'F(a4) 5.6 x 10-; in./in. /-F
at -300T 4.0 x 10- 4 in./in./'F

Thermal Conductivity
-320`F 913 Btu/in./hr./(t:/ °F
-I501.	 - 169.0 Btu/in,/hr./112/'F
+68 1 17 189.0 Btu/in./hr./ft2/"F

+200 -F 209.0 Btu/in./hr./ft7/'F

Specific Heat
-320 to +80'F 0.0878 Btu!lb. /`F (avg.)
-4-80 to 4 700°F 0.119 Btu/lb./`F (avg.)

304 Stainless Steel

Thermal Expansion Coefficient

+32 to +2121 9.6 x 10- 4 in,/in./°F
-300 to +701 (mean), 7:3 x 1.0- 6 in. in.
+70 to +1000'F (mean) 10.0 x 10 -6 in./in./'F

at -300'F 5.9 x 10- 6 in./in./'F

Thermal Conductivity	 -

--320 4F	 _ 56.4 Btu/1n./hr./f1=/1F

-155 1F 90.0 Btu/in_/hr./lt2/'F
+70'F 113.0 Btu/in./hr./ft?/°F

-i 600°F	 - 120.0 Btu/in./hr./It'/`F

Specific Heat,
-320'F 0.037 Stu/Ib./°F (avg.)
-150'F 0.088 Btu/Ib,/'F (avg.)
+ WF 0.120 Btu/Ib./'F (avg.)
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0 0 0 0 0 1 234,_ 6 7 10 12 13 15 I6
0 0 0 0 0 1 2. 3 4 S 7 10 12 1 .4 IS 16..
D 0 0 0 Q 1 234 it 6 7 10 12 13 15 1Efi
fl 0 0 0 0 1 2 3 I li 1617 6 1	 7 10 I 12 13 15 16
Q 0 0 0 0 1234 76 7 10 112 13 15 16
Q 0 0 0 U 1 2 34 07 6 7 10 12 13 15
0 fi 0 0 0 1 2 314 7 6 7 10 12 33 15 Isd0 C 0 0 0 1 21.314 7 6 7 10 12 13 .15 16
0	 - 0 0 0 0 1 21 3 Iq It 6 7 1	 10 12 13 15 16
0 0 0 0 0 1 2 34 S 7 10 12 13 15 E6
0 0 0 D 0 1 2 3 Iq 7 6 7 10 112 13 15 16
0 0 0 0 0 1 2 3 4 7 6 7 10 12 13 15 16
0 0 0 1	 0 0 1 23j1 7 6 7 10 12 13 15 16
0 0 0 0 0 1 p- 3 407 6 7 10 12 13 15 16
0 0 0 6 0 1 2 3 4 6 7 10 12 13 15 16
0 0 G 0 0 1 23 u 7 5 7 10 12 13 15 16
0 0 0 0 0 1 .234. 7 6 7 10 12 13. 15 16
0 0 0 1	 0 O 1	 L 2 3 q ^p 6 7 10 12 13 15 I6
0 0 0 1	 0 0 11 234 76 7 10 12 13 15 1.6
0 0 0 0 01 1 234 7 6 7 10 12 13 15 16
0 0 0 0 0 I 2 3 4' 6 7 10 12 13 15 16
0 0 0 0 0 1 2 3 q IS17 6 7 10 12 13 15 16
0 0 0 0 0 1 2 3 1 1 7 6 7 10 12 13 I5 16
0 0 0 0 0 12 3 4 7 6 1 7 .10 12 13 15 16
0 0' 0 0 0 1 234 75 7 10 12 13 15 16
Q 0 0 0 0 1 2 34 76 7 10	 112 13 15 16
0 0 0 0 0 1 2.3 4 ISJ71 6 7 10 t2 13 15 16
0 0 0 0 0 1 2 3 TI0171 6 7 10 12 13 15 16
0 0 d 0 0 1 2 3 4 6 7 10 12 13 IS 16
0 0 0 0 0 1 234 76 7 10 12 13 15 I6
0 0 0 0 0 1. 2 3 9 . 10. 17 6 7 1.0 12 13 15 16
0 0 0 0 0 1 234 76 7 10	 1121 13 16 16
0 0 0 0. 0 1 2 3 4 7 6 7 1.0 12 rl3 15 i6
0 0 0 0 0 k 23 4 7, 7 10 12 13 15 I6
D 0 0 0 0 1 .239` 76 7 10 121 13 15 I6
i3 Q 0 0 0. 1 234 1 6 7 10 12 13 15 t6



ORIG Nom , pAG% I

OF ^QOR q^

1/1/1
DISPLAY-- SY	 /1000	 LODE=	 1, SURFACE=	 0

0 tl a 0 0 a q 00 3 1.	 3 1	 5 8 9. 8 8
0 tl o a 0 0 101010 3013 1	 3 5 6 8 8. 8
0 a a 0 0 0 CIO 0 1013 1	 3 5 3 8 8 8
0 U. 0 0 o a 0 0 (1-20 3 3 s 8 B a 8
0 0 a 0 x.0 0 0220 1 3 3 5 8 8 9 8
0 a 0 0 0 0 0 0 0 0 3 3 5 B 8 8 8
0 0 0 0 0 0 0 00 11013 3 5 8 8 8 8
0 Q 0 0 0 0 0 00)03 3 5 B a 8 8
0 0 a 0 0 0 0 00 3 3 S 8 8 8 9
0 0 0 0 0 0 0 0 0 0 3 3 5 B 8 8 $
0 0 0 0 0 0 0 0 0 0 3 3 5 8 8 8 B
0 0 0 0 O tl 0 0 0 3. 3 5 8 8 8 B
0 0 0 0 0 4 0 0 0 3 3 5 8 8 8 8
0 0 0 0 0 0 0 00 0 3 3 5 9 8 8 8
a 0 0 1 .0	 a 0 Iolo, 3 3 5 6 8 8 8
0 0 0 0 0 0 -0.00 DOI 3 3 5 B 8 8 8
0 a a 0 0 0 0 0 0 30 1 3 3 5 8 8 8 9.
0 0 0 0 0 0 0 0 0 DOI 3 3 5 8 8 8 8
0 0 a 0 10 0 0 0 n 3. 0 3 3 5 B s 8 8
a 0 0 0 0 0 0 0 Qp0 3 3 S 8 9 B 8

0 0 0 0 10 10 0 0 0 3 3 5 8 8 8 8
0 0 1	 a O O a 10 0 0 3 10 3 1	 3 5 8 8 8 8
0 0 a 0 10 0 10 0.0 )[013 1	 3 5 8 - 1 8 6 8
0 0 0 0 0 0 1 010 0 DOI 3 1 3 5 8 f 9 8 8
0 0 0 0 10 a 10[0 O 3013 1	 3 5 B 1	 8 8 8
0 0 a 0 0 0 0 0 0 . 3. 01 1 3 5 8 8 e 8
0 a 0 0 010 0 j Q 03 1 3 5 E 8 8 8
0 0 0 0 0 10 0 0 0 DIO13 1	 3 5 8 8 8 8
0 0 0 0 0 0 0 0 0 3013 1 3 5 8 8 8 8
0 0 1	 0 0 0 0 0 0 0 DOI 3 1 3 5 8 8 8 8
0 0 0 0 0 0 10 . 0 0 3013 3 s B 8 8 8j
0 0 0 o 0 p lo Q 0 0 3 3 5 8 8 8 6
0 a 0 0 0 0 0 0 . 0 o 3 3 s 8 8 8 8
0 0 0 0 0 0 0 00 3 3 5 8 8 B 9
0 0 0 0 0 0 10 0 0 DIC 3 3 1	 5 8 8 1	 B B
Q 0 0 0 0 0 0 00 110 3 3 5 8 8 1	 8 8
0 a 0 0 0 0 0 0 0 0 3 3 5 8 8 B 8
0 a 0 0 0 0 0 0 91 1 0 3 3 5 8 8 B 8
0 0 a 0 0 o 01c 0 0 3 3 5 B 8 B 8
0 0 0 0 0 0 D. O Q 0 3 3 5 8 8 8 8

SPEC
5.1

NTF BULKHEAD
SHELL

0	 3F
r SCALE

t



1/1/1

r

01SPLRY= SY	 /1000 ► NODE=	 1 ► SURFACE=	 1
0 0 1 1	 1212 1 041-01 3 - 1 3 3	 1 7 9 9 8
0 0 1 1 2 1 2 1 7 3 1 3 3 7 9 9 8
0 D 1 1 2 2 1 7 3 3 3 7 9 9 8
0 0 1 1 2 2 1 0*- 47 3 3 3 7 9 3 8
0 0 1 1 2 2 1 3 3 3 7 9 9 8
0 D 1 1 2 2 1 7 3 3 3 7 9 3 8
0 0 1 1 2 2 11 7 3 3 3 7 9 3 8
0 0 l 1 2 Z 11 IGJH47 3 3 3 7 9 9 8
0 0 1 L 2 2 1 7 3 3 3 7 9 9 8
0 D 1 1 2 2 1 7 3 3 3 7 9 3 8	 ..
0 0 l 1 2 2 1 7 3 3 3 7

9....
9 8

0 0 1 L 2 2 1 3 3 3 7 9 9 8
11 D 1 1 2 2 1 7 3 3 3 7 9 9 8

0 0 L 1 2 2.1 3 3 3 7 9 9 8
0 0 1 1 2 2 E 7 3 3 3 7 9 9 8

0 D 1 1 2 2 1 3 3 3 7 9 9 8

0 0 1 1 2 2 1 7 3 3 3 7 3 9 8
0 0 L 1 2 2 1 7 3 3 3 7 9 9 8

0 0 1 1 212 1 +H7 1 3 3 3 7 9 3 8

C^ 0 1 1 2 2 l 7 3 3 3 7 9 9 8

0 0 1 1 2 2 1 7 3 3 3 7 9 9 8
0 0 1 1 2 2 1 3 3 3 7 9 9 8

0 0 1 L 2 2 1 3 3 3 7 9 9 8

0 0 1 1 2 2 1 7 3 3 3 7 9 1	 3 8

0 0 L 1 2 2 1 3 1	 3 3 1 7 9 9 8
0 0 L k 2 2 1 -713 3 3 7 9 3 8

0 0 L 1 2 2 1. 7 3 3 3 7 9 9 8
0 0 1 1 2 2 ji ?.j 3 3 3 7 9 9 8
0 0 1 L £ 2 1 1 7 3 3 3 7 9 9 8
0 0 1 1 2 ell 1-47 3 3 3 7 9 9 8
0 0 1 1 2 2 1 &1-47,3 3 1	 3 7 9 9. 8
0 0 1 1 2 2 11&1-4713 3 1	 3 7 9 1	 9 8
0 0 1 1 2 2 1 7,3 3 1	 3 -7- 9 1	 9 8
0 0 1 1 2 2 1 3 3 1	 3 7 9 9 8
0 0 1 1 2 2 1. 73 3 1	 3 7 9 9 8
0 0 1 I 2 2 1 7 3 3 3 7 9 9 8
0 0 L 1 2 2 1 7 3 3 3 • 7 3 9 8
0 0 I	 1 L 2 2 1 7 3 3 3 7 9 9 8
0 0 1 L 2 2 1 7 3 . 3 3 7 3 9 8
0 v L 1 2 2 1 COH17 3 3 3 7 9 9 B

SPEC	
SHELLBULKHERD

6
SCALE

,



1/1/1
DISPLAY=	 SY	 /1000 , NODE=	 1, SURFR"IE=	 2

0 0 -L -2 -2 1-241 Oil 4171 3 4 S 1	 9 1	 6 1	 6 7
0 0 -1 --2 2 241 Oil 4171 3 1	 4	 .. 6 9 6 6 7
0 0 -1 -2 2 I-2 4i	 Oil 4171 3 1	 4 6 9 6 ka 7
0 0 -L -2 2 2 1	 Oil 41713 4 6 9 6 6 7
0 0 -1 -2 2 2 1	 0 1 41713 1	 4 6 9 6 6 7
0 0 -1 -2 2 2 1 0 1	 4 1713, 4 6 9 6 6 7
0 0 -1 -2 2 2 1	 Oil 41713 1	 4 6 9 1	 6 6 7
0 0 -1 -2 2 2 1	 Oil 417j 3 1	 4 6 9 1	 6 1	 6 7
0 0 -1 -2 2 2 1	 Oil 41713 1	 4 6 9 1	 6 1	 6 7
0 0 ^l -8 2 2 - . 1...0 11 4['713 1	 4. 6 9 1	 6 6
0 0 -1 -2 2 2 1	 Oil 4171 3 1	 4 6 9 1	 6 6 7
0 0 -1 -2 2 2 1	 01 3 1	 4 6 9 1	 6 6 7
0 0 -t --2 2 2 1	 0 1 3, 4 6 3 6 6 7
0 0 -1 -2 2 2 1	 01 3 4 6 9 6 6 7
0 0 -1 -2 2 2 1 01 3 4 6 9 6 6 7
0 0 -1 -2 -2 . 2 1 0 1-73 4 6 9 6 6 7
0 0 --L -2 2 1 0 1 7 3 4 5 9 6 6 7
0 0 -L -2 2 2 1 0 1 71 3 1	 4 1	 6 1	 9 s 6 7
0 0 -1 -2 2 -2--1 all q7 3 4 6 1	 9 6 6 7
0 0 -L -2 2 -2-1 0 1 q 7 3 4 6 9 6 6 7
0 0 - 1 -2 2 -2 - 1 0 1417 3 4. 6 9 6 6 7
0 0 -1 -2 2 -2 fl 0 1 117 3 4 6 9 6 6 7
0 0 -1 -2 2 2 41 0 1 P17 3 4 6 9 6 6 7
0 0 -1 -2 2 24. 1 0 1 7 3 4 6 s 6 5 7
0 0 -L 1-2 2 2 41 0 1 17 3 j 4 6 9 6 6 7
0 0 -1 -2 2 2 1 0 1 7 3 1 4 6 1	 3 6 6 7
0 0 -t -2 2 2 1	 0 1 k ^71 3 1	 4 6 9 6 6 7
0 0 -1 -2 2 2 1 0 1 41713 1	 4 0 9 6 6 7
0 0 -L -2 2 2 1	 01 4 1 3 1	 4 6 9 6 6 7
0 0 -1 -2 -2 2 - .110 1 7 jLL 6 9 6 6 7
0 0 -L -2 2 2 1 0 1 417 3 1 It 6 9 6 6 7
0 0 -1 -2 2 2 1 01 117 3 1 4 6 9 6 6 7
0 0 -L -2 2 2 1	 0 1 1. 3 4 6 9 6 6 7
a 0 --1 -2 2 2 1 0 1 . 4171 9 4 6 9 6 6 7
0 0 -1	 1-2 2 2 1 0 1 hJ71 3 4 6 9	 1 6 7
0 .0 -t -2 2 2 1 0 1iqj7j 3 4 6	 f 9	 1 6 6 7
0 0 -1 --2 2 2-1 0 1 17 3 4 6 1	 9 6 6 7
0 0 -1 -2 2 2 1	 0 1 3 4 6 9 6 6 7
0 0 -1 -2 2 2 1 0 1 ^ ' 17 3 4 6 9 6 & 7
0 0. - 1 -2 2 2 1 1 01 W 3 1 4 6 9 6	

....8
7

A	
SPEC	 SHEL 

BULKHEAD
L SCRLE



7

111/1	 .DISPLAY= SX	 11000 , NODE=	 1, SURFRCE= 0

3.1	 DOME
BIJLKHEAD	

T
SCRI_E



SPEC 	 NOM BULKHERDE ^-SCRLE.-^^

1/1/1
DISPLRY_ SX	 /1000 ► NODE=	 1 ► SURFRCE=	 1



1/111

I

DISPLRY= SX /1000	 NODE=	 1 , SURFRr!	 L

t-- 16r , j 'Z-

SPEC	 NTF BULKHEAD

1 1.1	 DOME
SCALE
	

L



SPEC
3.1

DOMEBULKHERD
SCALE 

2

t

F

nZSPLAY=	 SY	 /1000 , NODE=	 1, SURFACE=	 0
	 1/1/1

4



1/1/1

DISPLAY=	 SY	 /1000. NODE=	 1, SURFACE=	 1

SPEC	 NTF BULKHEAD	 S^R^
3.1	 DOME

s



DISPLAY=	 SY	 /1000 . NODE=	 1, SURFACE=	 2
	 1/1/1

SPEC
 C
	 N^FEBULKHEAD

SCAB E

OpjG A& p	 `

PZR Qtr 
GE 	 ! Cz -.



DISPLAY= SX	 /1000 . NODE-	 1, SURFACE=	 0
	 1/1/1

SPEC
2.1

NTF BULKHEAD
FLANGE SURFACE	 SCA_E

^^^



/1/1

DISPLAY= SX	 /1000 . NOOE=	 1, SURFACE=	 1

OP GQ QLT

2

SPEC	 NTF BUL.KH RD	 SCREE

2.1	 FLANGE SURFACE

F 1	 4-7



SPEC	 NTF BULKHEAD
1	 FLANGE SURFACE

0	 21
SCRLE

DISPLAY- SX	 /1000 . NODE=	 1, SURFACE=	 2
	 1/1/1



I (-Y

DISPLAY= SY	 /1000 . NODE=	 f, SURFACE=	 0

Q

SPEC
1

NTF BULKHEAD
FLANGE SURFACE 0 SCRLE ?^



\0
0 "

0

^CL 

I Gr J

SPEC	 NTF BULKHEAD
2.1	 FLANGE SURFACE

DISPLAY^	 SY	 /1000 , NODE=	 1, SURFACE=	 1



I/1/1
D I SPLAY= SY	 /1000 . NODES	 1 . SURF ICE--	 2

ORIGINAL PAGE IS
OF POOR QUALITY

SPEC	 NTF PULKHEAD	 o	 21
2.1	 FLRNG SURFACE	 SCRLE

F i&



DISPLRY^	 SX	 /1000. NODE=	 l; SURFRGE=
	

0
	 I/1/1

4 4 Iq k 4 4 4 4 4 4 y 4 4 4 4 4 4 4 -4 4 4 -4 -4 4 4 4 -4 4 4 4 -4 4 4 4 4 -4 -4 4 4

6:6 6 6 .6 6 .6 6 6 6 6 .6 6 6 6 6 6 6 6 6 6 6 6 -6 6 6 6 6 6 6 .6 6 5 6 6 b

7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7.

SPEC	 NTF BULKHEAD
10. 1 	HATCH OPENING SCALE

1 C.^ S 2



1/1 /1
D15PLRY= SX	 /1000 v NODE=	 1, SURFACE=	 1

5 5 5 5 5 5 5 5 5 5 5 _5 5 5 5 5 6 5 5 6 6 5 6 5 5 5 5 6 5 S S 5 5 5 5 5 5 5 5 5:

6 .6 6 6 fi 6 6 .8 6 6 6 6 6 6 6 6 6 6 .6 B 6 -6. 6 6 6 6 6 6

-716-6

6 8

7 7 6 Fi 7 7 7 6 & 7 7 7 8 6 7 7 7 8 6 7 7 . 7 {3 7 7 7 6 7 7 7 6 7 7 7•

SPEC
^•	 10.1 NHRTCHUOPENIiVG

. C L

.	 ^-1 C9 S.3



DISPLRY= SX	 /1000 , NODE=	 1, SURFACE-	 2
	 1%1/1

4 4 4 4 4 4 4- LI 4 4 4 4 4 4 4 4 4 4 '1 4 -4 4 4 4 qi 4 4 4 4 4 4 4 4 4 4 4!

6 5 5 5 6 6 5 5 5 6 6 6 5 5 6 6 5 5 5 6 _6 5 5 5 6 8 5 5 5 6 5 5 5 B 6 5 -5. 5

7 7 7 7 7 7 - 7 7 7 7 -7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7? '7 7 7 7 7 7 7 7 7 7 Z'

SPEC NTF BULKHERD	 Q___ ---_-.^
10.1 HATCH OPENING	 SCRLE



I/1/t
DISPLAY::	 SY	 /1000 , NODE=	 1, SURFACE=	 0

1 1 1 5 1 1 4 1 1 1 1 4 1 1 1 1] 1 1 L 1 1 1 1 1 1 1 1 1 i] i i 1 1 i 1 1 i 1

1 1 I 1 f 3 1 1 1 -1 1 1 1] l L l 1 1 1 i i 1 1 1 1 1 1 1 1 1 `1 1 1 1 1 .1 L L 1

0 0 1 t 0 0 0 t l 0 0 Q 1 1 0 0 Q 1 1 g 0 0 1 1 0 0 0 1 1 CIO a 1 1 O O Q 1 1 01

ORIGINAL PAGE IS
OF POOR QUALITY

SPEC	 NTF BULKHEAD —L-
10 .1 	 HATCH OPENING	 scP IL'-E

•	 ^ ^C7- S5



DISPLRY=	 SY	 /1000 , NODE=	 1, SURFACE=	 1
	 1/1/I

2. 2 2 2 2 2 2 2 2 2 2 .2 2 2 2 2 2 2 . 2 2 2 2 2 2 2 -2 -2, 2 2 2 2 2 2

1 1 2 1 1 1 1 2 1 I 1 1 2 1 1 1 1 2 3 1 1 1 -2 I 1 1 2 1 1 1 1 2
p I 0 p 1 0 1 0 0 1 0 1 0 0 1 0 1 O q l g 1 0 p ": 0 1 0 0 1 0 1 0

2 2 2 2 +t22

•k	 I	 1 1 2111

Q I 0 1 0 0 1^

SPEC	 NTF BULKHEAD
10 .1 	 HATCH OPENING SCRLE 	 Y

.



DISPLRY=	 SY	 /1000 , NODE=	 1, SURFACE=
	

2
	 1/I/1

1 1 1 1 I 1 1 1 1 1 1 1 I 1 1 1 1 11 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i

0

10[2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0  1 p 0 2 2 1 0 0 2 2 1 0 0 2 .2 1 0 0 2 2 1 0 Q 2 2 1 0 0 2 2 1 010 2 2-1

SPEC
R	 10.1

NTF HULKHERD	 Q^_ _ _ ..-1$
HRTCOPENING	 SCHL-E

C^-^ 1(2- S-7



SPEC
12.1 CROSS^SEC^ISN VIEW 0	 27

SCALE

1/l/1

`NG t
0P pQOR PAGR 

m
QU4Lhi



01?IGDTAL PAC
OF, POOR QUAJ

1/1/1

SPEC	 NTF BULKHEAD4
1.3	 .,VALVE OPEN AND TEMP DIST 	 E

97,  t Gr V



C  S C 2

^1UU ►^'.^^ G^ ^^^f2-u g^

CO ^k p v 7 `r, po,j



,JTF...@ULKHERD _	 4̂ 1^ SCALE

F 1	 "



ORrG
OF pooC 

PAGV 
LS

QUALrrr
FIG CQ t

1/I/1
DISPLAY= SX /1000. NODE=	 1, SURFACE=	 0

5 S 5 4 4 4 14 4 iq 4 A 5 I	 5 8 1 L I	 1'4 1	 15 l E
5 S 5 4 4 4 14 4 Iq 1415 1	 5 8 ILI 14 1	 15 16
6 6 5 4 4 4 14 44 4 41 S I	 S 8 11 14 15 t6
5 5 5 4 4 4 14 4 4 J 5 S 8 11 14 15 . 1.6
6 6 6 4 4 14 14 9 4 J 5 S 8 1 t 14 15 t6
5 5 5 4 4 4 4 4 4 1 5 5 8 11 14 15 16
6 5 5 4 y 4 4. 	4 11 1 51 S 8 11 14 1S LE
5 5 5 4 4 4 4 4 4 4 j 5 5 8 11 14 15 15
6 S 5 4 4 4 4 9 4 4 4 5 S 8 11 14 15 tz
5 5 5 4 4 4 4 4 4 5 5 8 3 L 14 15 l6
5 S S 4 4 4 14 4 J Y 4 4 S S 8 1t 1.4 i5 16

S 5 S 4 4 1 4 4	 '114 S. S 8 11 14 15 l6

S 5 5 4 4 1 4 4 4 4 4 4 1 5 1	 5 8 11 14 1S LE
S 5 S 4 4 4 4 -4p 4 4 a E 8 1L 14 I5 1.6
S S 6 4 4 4 41414 J 5 S 8 1 t 14 t5 t5

5 5 5 4 4 4 4 4 4 5 S 8 1L 14 15 1,6

5 5 5 4 4 4 41414 5 5 8 11 14 15 is
5 5 S 4 4 4 444' S S 8 11 14 l5 t6

5 5 5 4 4 4 4 914 11s S 8 11 I4 i5 i8
S 5 5 4 4 4 4 414 41 5 5 8 1 L 34 LS L6
S 5 5 q.— 4 4 4 4 Y.—#S 5 8 S L 14 15 is
5 5 1	 5 4 4 4 41 ,414 5 5 1	 8 11 14 15 16
5 5 5 q 4 4 4 1 4 14 4 q j 5 5 8 1 L 14 L 5 18
5 5 5 4 4 4 4 1414 5 5 8 1 L 14 15 16
6 5 5 4 4 4 4 4 4 5 5 8 11 14 1S LE
5 5 5 4 4 4 41 1414 5 5 8 I L 14 15 1E
5 5 5 4 4 4 4 4 4 S 5 8 i t 14 L5 t8
S 5 5 4 4 4 4 414 5 S 6 1 L 14 L5 t6
5 5 5 4 4 4 4 4 4 I 5 S 8 11 14 35 16
5 5 5 4 4 4 49 y ^4 S S 8 1L 14 15 IS
5 5 5 4 4 4 4,9 4 5 5 8 IL 14 15 t6
S 5 S 4 4 4 4 44 S 5 8 it 14 15 LS
5 5 9 L4	 4 4 4 44 S 5 8 1L 14 15 15
6 5 5 4 4 4 4 4 14 14 5 S 8 1 L 14 IS LE
6 5 5 4 4 4 4 4 4 1 5 5 8 11 14 1'; 16
5 5 5 4 9 4 4 4 4 5 5 8 1 L 14 L5 . L5
5 5 5 4 4 4 4 4 4 15 5 8 11 14 IS LE
5 5 5 4 4 4 444 5 5 8 ]L . 14 l5 L6
5 5 5 4 4 4 4 4 4 5 5 8 1 t 14 15 t6
5 5 5 4 4 .4 4 ^} ^! 8 S 8 I t 14 l6 L6

SPEC	 N TF BULKHEAD
5.1	 SHELL	 SCRCE



1/1 /1
71SPLRY= SX	 / 1000 , NODE=	 I. SURFACE=	 1

6 5 1	 S 4 4 1 4 4 4 4 4 7 11 14 is L6
5 5 5 4 4 14 41415NNI 4 1	 4 7 11 14 16 16
6 6 6 4 4 14. 4. 4 4 1	 4 7 11 .14. L6 L6
5 5 5 51 4 4 4 41s

..
4 y 7 It 14 . 16 .6

5 5 5 4 414 4 4 4 1	 4 7 11 14 is L6

S 5 S 4 4 4 4 4 4 1	 4 7 11 14 16 16
6 5 5 4 4 4 4 4 15 '	 4 1	 4 -7 1L 14 16 L6
S 5 5 4 4 4 4 9 4 J 14 16 t5

5 5 5 4 4 4 4 4 5411 4 4 7 11 14 16 16
5 5 5 4 4 4 4 4 4 4 7 1L 14 16 16

5 CO 5 y 4 4 4 4 4 4 7 11 14 16 L6
5 5 5 4 4 4 4 9 4 4 7 4 14 16 15

S 5 5 4 4 4 4 9 4 4 7 1L 14 16 t5

5 5 5 4 4 9 4 9 5 1414 4 7 11 14 16 16

5 S 5 4 4 4 4 9 4 4 7 It 14 i6 15
5 5 5 y 4 4 4 45. 4 1	 4 1	 7 1L 14 16 16
5 5 5 4 4 4 4 9 S 4 I	 4 1	 7 11 14 16 IS

E 5 5 4 4 4 445 41414 1	 4 7 11 14 16 16
5 = 5 4 4 4 4 4 5 4114 4 4 7 11 14 t6 16
5 5 5 4 4 4 4 4 5 9 4 4 7 1L 14 16 LE
5 5 5 4 4 4 4 45 .44 4 7 11 14 L6 16
5 S 5 4 tf 4 4 lis J.4 4 4 7 1 L 14 is L6
5 5 5 4 4 4 4 4 5 4 q j 4 4 7 1L 14 16 L6
5 5 5 4 4 4 4 9 5 441 4 4 7 11 14 16 16
5 5 5 4 4 4 4 4 41 4 4 ? 1L 14 is 16

5 5 5 4 4 4 4 4 5 44. 14 4 7 11 14 16 L6
5 5 5 4 14 1 4 14 9S ill 4 9 7 1L 14 16 L6
5 5 5 4 I 4 14	 14 4 5 Al4 4 7 11 14 16 L6
5 S- 5 4 14 14 I q 4 S 401 4 4 7 It 14 15 16
5 5 5 4	 I 9 1,1	 J.4 4 S 41414 1	 4 7 11 14 16 16
5 S 5 4 4 4 14 95 4 4 7 1L 14 16 16
S 5 5 y 4 4 Iq 45 419 4 4 7 1L 14 16 L6
5 5 5 4 4 4 1414 5 4bI 4 4 7 11 14 16 L6
5 5 S 4 4 4 414 5 4191 4 4 7 1L 14 L6 L6

6 S 5 4 4 4 4 14 5 4HI 4 4 7 11 14 16 16

6 5. 5 4 4 4 4 45 41q 4 ... y 7 J IL. 1.4 16 .15..
5 5 S 4 4 4 4 4 4 y -1 1t 14 16 l6
5 5 5 4 4 4 u 95 4 4 4 7 IL 14 16 l6
S 5 5 4 4 4 4 4 4 4 4 '? 1l 14 16 l6
5 S 5 4 1 4 4. 4 4 4 4 4 J 1! 14 l6 l6

SPEC
	

NTF SULKHEgQ
	

3
5.1
	

SHELL
	

CAI E

i

I^ [- C.-
	 a



1 /1/ 1
DISPLAY= SX /1000 a NODE= 1, SURFACE=	 2

6 5 5 4 4 1 4 14 4 jq ir,,l fi 1	 7 3 1121 13 1	 IS 16
5 S 5 4 4 14 444. 1 15 1	 7 3 121 13 1	 15 1	 16
6 5 5 4 4 14 I LI	 4 4 4 6 I	 7 9 121 13 1	 15 16
5 5 5 4 4 14 J E4 4 Y 1 1 6 1	 7 9 12 1.3 1S L6
5 6 6 4 4 1 4 4 4 4 4 6 7 9 12 '.13 15 l6
c 5 5 4 4 1 4 14 4 4 T 6 7 9 12 13 15 16
`0 5 S 4 4 14 14 4 4 6 7 9 12 13 15 L 5
5 5 5 4 4 4 14 4 4 1 6 9 1 12 1:9 1S L6
5 5 S 4 4 4 4 4 4 43 6 7 9 1 12 1	 13 15 L6
5 5 5 4 4 4 4 4 4 5 6 7 f^ 12 13 15 is
5 5 5 4 4 4 4 4 4 6 7 9 12 13 15 LS
5 5 5 4 4 4 4'}4 15 6 7 5 12 13 15 l5
5 5 5 4 4 4 4 9 4 6 7 9 12 19 15 16
5 5 5 4 4 4 14 4 4 IN 6 7 9 12 13 15 16
6 S S 4 '1 1444r 6/ 9 12 13 15 L6
5 5 5 4 4 4 4 4 4 6 7 9 lc 13 L5 t6
5 5 S 4 4 4 4 4 4 is 6 7 9 12 13 15 t6
5 5 5 4 4 4 4 914-IS 6? 9 12 13 15 t6
S 5 5 4 4 4 4 4 l y 45 6 1 i 6
5 5 5 4 4 4 4 4.4 i5l 6 7 9 12 13 LS tS
5 5 5 4 4 4 4 4 4 s 7 12 is I5 is
6 S S 4 4 4 4 4 4 6 3 9 12 13 15 t6

S 5 5 4 4 4 4 9 4 6 7 9 121 13 15 16
5 5 5 4 4 4 4 9 9 . 1 6 1 9 12 13 I5 16

5 5 5 4 4 4 4 4 4 6 7 9 12 13 LS L8

S 5 5 4 4 4 4 4 4 5 6 ! 9 12 1,	 12 15 t6

S 5	 1 5 4 14 19 4 4 4 6 7 9 12
112

13 t5 t5
5 5 5 4 14 4 4 4 4 6 7 9 13 15 18
5 S S 4 4 4 4 -3 9 h^j G. 1 9 1 12 13 IS 16
5 5 5 4 4 4 4 4 4 6 7 5 12 13 IS t5
5 5 5 4 4 4 4 4 4 5 6 1 9 12 13 IS L6
5 5 5 9 4 4 4 4 4 5 S . 7 9 12 13 15 l6
6 5 5 4 4 4 4 4" 5 s 7 9 12 13 15 L6
6 5 5 4 4 4 4 4 4 6 7 1	 5 12 13 15 L6

S S 5 4 4 4 4 Ll 8 7 9 12 13 15 LS
5 5 5. 4 4 4 44 6 7 9 12 13 L5 L6
S 5 5 4 4 4 4 4 4 6 7 9 12 13 IS L6

5 5 5 1	 4 14 1 14 44 4 6 7 5- 12 13 15 L6
5 5 5 4 1 4.19 1,41	 4 4 6 7 9 12 13 l5 L6
5 S 5 4 4 9 4 4 4 hW 6 1	 7 9 1121 13.1 15 L6

SPEC	 NTF BULKHEAD
5.1	 SHELL

36
 '



SPEC	 SHf^FLBULKHERD 36
SCFILE 

	
'

01SPLRY= SY /1000 , BODE=	 19 SURFRCE=	 0
	 1/1/1

2 2 2 2 212 12	 L E it 3 3 I	 S 6 8 8 a
2 2 2. 2 2 2 12	 L 111 3 3 5 8 8. 8 8
2 2 2 2 2 2 2 L i	 Ill. 9 1	 3 1	 s e 8 8 8
2 2 2 2 2 2 2 1 11, 3 3 1	 5 8 8 8 B
2 2 2 2 2 2 2 ' T 1 i t	 3 3 1	 F 8 a 8 B
2 2 2 2 2 2 2 L 111 3 3 5 a 8 a B
2 2 2 2 2 2 21 11t t 3 3 s e a a B
2 2 2 2 212 P- 1 t 1	 l L 3 1	 3 5 H a 8 8
2 2 2 2 2 2 12 1 l Jill, 3 1	 3 6{ 8 8 8 8
2 2 2 1	 2 2 2 12	 L 1113 1	 3 5 3 8 8 a
2 2 2 2 12 12 12 L f 111LI 3 1	 3 S 8 8 P 8

2 2 2 2 1 2 12 2 t L	 11LI 3 1	 3 1	 5 8 8 8 8
2 2 2 1	 2 1212 2 L L	 11LI 3 1	 3 1	 5 8 8 d 8
2 2 2 I 2

1212
212 21 L 1	 1 1 1131 3 5 8 4	 8 8 8

2 2 2 2 2 i L	 Ljtj 3 1	 3 5 8 1	 8 1	 8. 8
2 1 2 2 2 1212 211113 1	 3 5 8 1	 8 8 8
2 2 2 2 1 2 1 2 21L 1 flLI 3 1	 3 S 8 8 8 1	 8
2 2 2 2 212 2 1 11L 3 3 5 8 8 8 8
2 2 2 2 2 2 211113 1	 3 5 8 8 8 8
2 2 2 2 2 2 2 L 1 L1 2 - 1 5 8 8 8 E
2 1 .2 2 2 -1 2 22k11L3

21L . 1111112
I	 3 5 8 8 8 a

2 1 2 2 2 12 2  3 I	 S I a I	 8 a 6
2 1 2 2 2 1 2 2 2 i L	 L 1 113 1	 3 15 a I 8 8 8
2 IP 2 2 12 2 211113 1	 3 1	 5 8 8 8 8
2 1 2 2 2 2 2 2	 111E 3 1	 3 1	 5 8 8 8 8
2	 1 2 2 2 21 22LILL3 1	 3 j	 5 8 8 3 8
2 2 2 2 2 221L11i3 1	 3 1	 5 8 e 8 $
2 -2 2 2 2 2 12	 1 L IL111 3) 3 5 8 1	 8 8 a
2 2 2{ 2 2 2 12 L LtL 21 3 S 8 8 8 a
2 2 2 2 2 22t1113 1	 3 5 8 8 8 8
2 2 2 2 2 2 2 l L	 1L 3 3 5 8 a 8 8
2 2 2 2 212 1211 E	 1L 3 3 5 8 8 8 8
2 2^ 2 is 2 2. 2t 1t13 3 5 8 8 8 8
2 2 2 2	 1212 1211 1111112 9 S 8 8 8 8
2 2 2 2	 1 21 22i1.L13 1 3 1	 5 8 1	 8 8 8
2 2 1	 2 2	 121 12 12 1 IL 11 3 1 3 5 8 a 8 a
2 2 1	 2 2 2 2 2 L L LL 3 3 -5 8 8 8 8
2 2 2 2 2 2 211 L	 iL 3 3 5 8 8 8 8
2 2 2 2 2 2 2 1 l	 i l 3 3 5 8 8 a a
2 2 2 2 2 2 2	 1 1	 11.3 1 3 5 8 8 8 8



1/1/1
DISPLAY= SY /1000 . NODE=	 1. SURFRCEW	 1

2 2 2 2 1 2 13 32 3	 _l1 1 0 2 7 14 10 8
2 2 2 2	 1213 13 23 flL l	 1 0 2 7 10 10 8
2 2 2 2	 1213 3 2 3 OL l	 1 0 2 7 10 10 8
2	 12 2 2 2 3 3 Z3 Okkl 1 0 2 7 10 10 0
2 2 2 r

i!^

2 213 3 2 3 OLkl 1 0 2 7 10 17 8
2 2 2 2 3 3 23E1 S	 1 0 2 7 10 19 8
2 2 2 2 2 3 323 11	 1 0	 1 2. 7 10 10 8
2 2 2 2 2 3 13 23 L] 0 z 7 10 to 8
2 2	 1 2 2 2 3 13 2 3m 1 0 2 7 1D 10 8
2 2 2 2 2 3 323 l	 l 0 2 7 10 10 8
2 2 2 2 2 3 13 2 31m 1 0 2 7 14 i0 8
2 2 2 2 2 3 1.3 2 3 l	 1 0 2 7 191 1D e
2 2 2 2 2 3 J3 23 L	 1 0 2 7 10 10 8
2 2 2 2 2 3 1-9,2 3 l	 1 0 2 7 1D 1 l0 B
2 2 2 2 2 1 3 1312 3 l	 1 0 2 7 10 1.0 8
2 2 2 2 2 3 3 23 1	 1 0 2 7 14 to 8
2 2 2 2 2 3 13 23 1	 1 0 2 7 10 10 8
2 2 2 2 2 3 3 2 3 Hl l 0 2 7 14 LO 8
2 2 2 2 2 1 3 3 2 3 l	 1 1	 0 2 7 10 10 8
2 2 2 2 2 1 3 3 2 3 dL l 1	 0 2 7 101 t0 8
2 2 2 2 2 3 3 2 3 fll l 1	 0 1	 2 7 10 L9 8
2 2 2 2 2 8 3 2 3 l	 1 0	 1 2 7 10 to 8
2 2 2 2 2 3 3 2 3 0 1 1 1	 0 1	 2 7 10 t0 8
2 2 2 2 2 3 3 2 3 t	 1 0 2 7 10 i0 8
2 2 2 2 2 3 3 2 3 I3 0 2 7 . 10 10 8
2 2 2 2 1213 3 2 3 11 0 2 7 10 10 8
2 2 2 2 2 3 32 3 l	 1 0 2 7 10 10 8
2 2 2 2 2 3 3 2 3 l	 1 0 2 7 10 10 8
2 1	 2 2 2 2 3 13 2 3 1	 1 1	 0 2 7 10 10 8
2 2 2 2 2 3 3 2 3 l	 l 0 7 10 10 8
2 2 2 2 2 3 3 2 ,3 L	 1 0 2 7 10 10 8
2 2 2 2 2 3 13 23 gL 1 0 2 7 10 10 8
2 2 2 2 2 3 3 213 01-1 0_ 2 7 10 LD 8
2 2 2 2 2 3 3 213 0 1 1 0 2 7 10 10 6
2 2 2 2 2 3 3 2 3O1-1 0 2 7 tD 10 8
2 2 2 2? 3 3 2 3 1	 1 0 2 7 10 10 8
2 2 2 2 2 3 3 2 3 l	 1 0 2 7 10 l0 8
2 2 2 2 2 3 3 2 3 l	 1 0 2 7 10 LO g
2 2 2 2 2 3 3 2 3 l	 1 0 2 7 10 10 e
2 t	 2 2 2 2 3 3 2 3 L	 1 0 2 7 10 10 8

SPEC 	 SNEL 
BULKHEAD
L 

o YA^Yo^x o qV

SCRLE 
3

1

i



SPEC	 NTF BULKHERD
5.1	 SHELL SCPLE 36

1

Fl y 66

DISPLAY= SY /1000 . NUDE=	 1. SURFRCE=	 2
	 1/1/1

2 2 2 2 2 1 0 00 2N 6 7 8 1 9 6 t	 6 7
2 2 2 2 2 1 la G 4 21 8 7 S 9 6 6 7
2 2 2 2 2 1 0 0 0 1 e 7 8 9 6 5 7
Z P 2 2 2 1 0 0 0 4 8 7 8 9 6 5 7
2 2 2 2 2 1 010 0 3 4 a 7 8 9 6 5 7

2 1	 2 2 2 1 0 0 D 21 8 7 8 9 6 6 7
2 2 2 2 21 1 0 0 D 4 8 7 8 9 6 6 7
2 2 2 2 c 1 0 0 Q. A 8 7 8 9 6 6 7
2 2 2 2 P 1 Cl 0 D F 8 7 8 9 6 6 7
2 2 2 2 2 1 0 0 U 8 7 8 9 6 6 7
2 2 2 2 2 1 049 F4, B 7 8 9 8 5 7
2 2 2 2 2 1 0 0 0 8 7 8 9 6 6 7
2 2 2 2 2 1 0 0 00 8 7 8 5 6 6 7
2 2 2 2 2 L 0 0 0 RN 8 7. 8 9 6 6 7
2 2 2 2 2 1 0 0 0 8 7 e 5 6 6 7
2 2 2 2 E 1 0 0 a 211 8 7 8 9 6 6 7
2 2 2 2 2 tO 0 0 , 8 7 8 5 6 6 7
2 2 2 2 2 1 0 4 0 8 7 8 9 6 6 7
2 2 2 2 2 L O 0 0 3MI 8 7 6 9 6 6 7
2 2 2 2 2 1 0 0 024 8 7 6 9 G 6 7
2 2 2 2 2 L 0 0 OP4 8 7 1	 8 9 s 6 7
2 2 2 2 2 L 0 0 n 2 1 8 7 1	 8 9 6 5 7
2 2 2 2 2 1 000 24 8 7 1	 8 s 6 5 7
2 2 2 2 2 1 010 D RN 6 7 1	 6 9 6 6 7
2 2 2 2 2 l 010 D 8 7 8 9 6 6 7
2 2 2 2 2 1 .0101) ! 8 7 8 9 6 6 7
2 2 2 2 2 1 fl O D 8 7 8 9 6 6 7
2 2 2 2 21 L 1010 '0 8 7 8 9 6 6 7
2 2 2 2 2 1 0 0 0 R tl 8 7

8
9 5 7

2 2 2 2 2 1 400 -98 7 9  6 7
2 2 2 2 2 i 00f1 8 7 6 9

dE3

 6 7
2 2 2 2 2 l C3 0 U . 4 8 7 8 9  6

2 2 2 i G O Q  n 7
2 2 2 2 21 l U 0t3 q	13 7 8 9 6 6 7
2 2 2 2 2 1 00D216 7 a' 9 5 6 7
2 2 2	 1 2 2 1 0 0. 4 8 7 8 9 6 6 7
2 2 2 2 2 1 0 00 , 6 7 .8 9 6 6 7
2 2 2 2 2 1 0 00 y 8 7 8 9 6 6 7
2 2 2 2 2 1 U O D` 1 8 7 8 9 6 s 7
2 2 -T-2--1 2 1 2 L L 000_8 7 8 9 6 6 7



I SCRLE 
26

SPEC	 NTF BULKHEAD
S.1	 D ME

I/1/1
DISFLRY= S	 /1000 o NODE=

	 1, SURFACE=	 O

YAG

1 Cr (-I



1/1!1

DISPLAY= SX /1000 o NODE=	 1, SURFACE=	 1

F-( Co GV"

SPEC	 N;F BULKHEAD
3.1	 D ME

'
SCALE



SPEC NTF BULKHEAQ
DOME

SCALE

I/l/ I

DISPLAY=  SX /1000	 NODE= 1. SURFACE=	 2



SPEC
	 DOMEBULKHERD

SCALE 
2fi

11111
DISPLAY- SY /1000 . NODE= 1. SURFHL 	 0



I/1/1
DISPLRY= SY /1000 , NODE=

	 1 o SUR IPRCE--	 1

SPEC	 NTF BULKHERD
3.1	 DOME KPILE



s
tSPEC	 F BULKHEAD

3.1	 ME
SCAL^

1/1/1

DISPLAY=	 Sy	 /1()00 , NODE=	 ? p SURF -",-- E =



,-10

SPEC	 NTF BULKHEAD
10.1	 HATCH OPENING

--- SCflLE

DISPLAY= SX /1000 ► NODE= 1 ► SURFACE--	 D	
Iflt1

1 1	 L I 1 1 1 1 1 L l 1 1 1 1 1 L 1 1 1 L 1 1 L 1 L 1 L 1 1 L I L 1 1 1 1 1 1 1 1

1 1	 l l l i l l 1:.1 1 i 1 1 1 1 1 1 1 i 1] t I l 1 1 1 1 L l l] l I 1 1 L i •1

K K K 9 ^I 9 4 4 4 4 zl 4 4 4 4 y 4

1= ^ ^•^



DISPLAY- SX	 /1000 . NODE=	 1, SURFACE--
	

1
	 1'/1/ 1

3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 1 3 3 3 3 3 a 3 3 33 3333333

1 1 i 1 1 1 l 1 t 1 i 1 1 1 1	 ..! 1 1 1 ! 1 1

t3^i

i l i i l 1

3 K 3 3 3 3 3 3 ^l 3 9 ^i 3 3 3 3 3 3 4 3 3 3

SPEC	 NTF BULKHEAD	 Q	 ?
10.1	 HATCH OPENING	 SCALE

PW 7 `-



I/1/1
DISPLAY= SX /1000 , NODE= 1, SURFACE= 2

i

4 .1 1 1[ 1 t t 1 1 1 1 1 1 t .E [ 1 1 1 i 7 L t ( ] 1 1 i l l 1 t 1 t l 1 1 i 1

2? 2 2'2 2 2 2 2 2 - 2 . 2 2 2 2 2 2 2 E[2 2 2 2 2 2? 2 2 2 2 c Fl

4 -q 4 4 4 4 4 4 4 J4 4 4 4 4 4 4 4 4 i'

SPEC
10.1

NTF BULKHEAD
HRTCH OPENING

1

S RLE

I=tC:r 7-^-



41
SPEC	 NTF EOLKHERD
10.1	 HRTCH OPENING Q SCRLE

DISPLAY- SY /1000	 NODE= 1	 SURFRI E-	 0	
1 
J /

a 0 CI O 01 0 10 0 0 0 0 0 0 0 0 .a q 0 0 0 q 0 0 0 0 0 0 0 0 a 0 0 0 0 0

vaa^:^vaavaaaoa o v a g o vvoo v voaaaoovoovv

gooa0 000 o a a a 0 a 0 a 0 g 4 a a 0 a 0 a 0 0 q U b	 0 0 0 0 0 0 0 x 0

Y

3



1!1!1
DISPLAY= SY /1000 . NODE= 1, SURFACE=

	
1

6 6 6 5 6 fi 6 6 6 6 6 6 6 6 6 6 6 fi 6 6 6 6 6 6 6 S 6 6 6 G 6 F3 6 6 6 6 6 6 6 6

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
4r,

3 3 2. 3 3

0 .0 9 0 0 0 0 0 0 0 a O 0 2-
.
0

.
0 0 0 q 0 0 0 0 0 ^] q 0 0 0 0 0 0 0 0 0 0

SPEC	 NTF BULKHEAD	 -- --.18
10 -1 	 HATCH OPENING	 SCR-E



1/1/i
DISPLAY- SY /1000 . NODE= 1. SURFACE=	 2

5 5 5 'S 5 5 5 5 5 5 5 '5 :3 5 5 .5 5 5 5 5 5 5 5 5 5 'S 5 5 5 5 5 'S 'S 5 5 5

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 c 2 2 2 2 2 2 2 2

0 Q [ 3.! O ti 1 1 1 0 0 1 1 0 0! 1 1 Q fl t! t O Q 1 1 [ O Q 1 l 1 tI A l 1 1

r

'SPEC	 NTF BUi0KHERD	 Q	 1^
10-1	 HATCH PEKING	 SCALE

rtCs - -78

I



SPEC
pRIG1NAL PAGE IS

p,X -VWR QUALITYNTF BULKHERD
FLRNGE SURFACE ^ scA^E 1

DISPLRY= SX /1000 . NODE=	 1. SURFACE-
	

0
	 1/1 /1

A

F ! C--r -7^



SPEC	 NTF BULKHEAD
2.1	 FLANGE SURFACE

Q	 21.
SCALE

1/1/1
DISPLAY= SX /1000 . NODE= 1. SURFRCE=	 1



0

010

DISPLRY= SX I1000 . NODE=	 1Q SURFACE-	 2	
1f1; 1

SPEC 	 BULKHERD
2.]
	 PTF

LRNGE SURFACE



I

DISPLAY_ SY /1000 . NODE_ 1. SURFACE-	 0
	 1/1/1

t

SPEC	 VTF BULKHEAD	 Q__Y_w _ _, 2l	 i
2.1	 LANGE SURFACE	 SCHLE



111/1
DLSPLAY_ SY /1000 . NODE= 1. 5URFACE=	 1

SPEC	 PTF BU KHEAD
OR PAR gAGE

QUAzIl r
2.1	 LRNGE SURFACE ° SCALE



1/I/l
DISPLAY- SY /1000. NODE= i. SURFACE-	 2

SPEC	 PTF MKHEAD	 ' SCALE
21

2.1	 LANGE URFACE

i



SPEC	 NTF BULKHEAD
12.1	 CROSS-SECTION VIEW LSCHL, L

PRIODr
pF ppp 

"A 
G&
L17T

1/7/1



1/1/1

SPEC	 NTF BULKHEAD	 4
1.1	 SCHLE

/T- /6 ?G



CASE. 3

LL	 tzr

"Ti ZO 113



SPEC	 NTF BULKHEAD	 r^	 ^
SCALE

F1 (z , 6-7



SPEC	 H
SErLBULKHEAO 0 

SCALE

c

0x PAR Q^^
T I CS — 7 7

OTSPLRY;	 SX	 /1000 ► NODE=	 1 ► SURFRCE-	 0
	 1/1/1

10 IQ 10 5 8 1 7 8 S14 A 4 4 6 11 13 15 16

.10 10 10
10

9 8 7 6 54 4 6 11 13 15 16
10 10 9 8 7 6 514 441 4 4 6 11 13 15 16

10 10 10 3 8 1 7 6 5 4 441 4 4 6 11 13 15 15

10 10 10 9 8 17 6 5 4 4 ,114 4 6 111 13 15 16
10 10 10 3 BI -) 6 5 5 il 4 1	 4 1	 6 111 13 15 15
10 10 10 . 8 I7 6 5 4 41 4 1	 4 16 11 13 15 16

10 10 10 9 8 17 6 5 4 1414 1	 -1 1	 6 11 13 15 16
10 10 IQ 9 8 7 6 5 4 4q 4 4 6 It 13 1S 16

10 10 10 9 0 7 61,59 4 4 4 6 11 13 €5 16

10 !0 :0 9 8 7 ISIS 4 44 4 4 6 11 13 IS 16
I O 10 10 3 8 7 6 5 4 f 4 4 6 11 13 15 :6
10 10 10 3 8 7 6 S 4 4M 4 u. s 11 13 15 16
10 10 10 9 8 7 654 ,4414 4 1	 6 1€ 13 15 16
10 10 10 5 8 7 55414'1 1	 4 1	 6 11 13 15 I6
10 10 10 9 8 7 6 5 4 qqj 4 j	 4 1	 5 11 13 IS 16

10 1l7 10 3 8 7 G 54 441 4 I	 'I 1	 6 11 19 15 f	 16
10 10 10 1	 9 8 7 161S 4 l q l 4 4 1	 6 11 13 15 16
10 10 10 3 5 7 6 5 4 4q l 4 4 1	 5 11 I3 15 i8

10 10 10 3 8 7 654' q l 4 4 6 11 13 15 16''
10 10 10 5 8 7 61 5 14 4 ,414 4 6 Il.J 13 15 :6

10 10 10 9 8 7 6 5 4 i 4 4 6 11 13 15 16

10 10 10 3 8 7 151SIq 4114 4 6 11 13 15 16
I0 10 10 9 8 7 1 6 1 5 14 4 1	 4 1	 6 11 13 15 15

in 10 10 9 ! 8 7 6 5 4 jqj 4 1	 9 6 11 13 15 1G
1Q 10 €0 9 817 1 6 5 4"1	 4 4 6 11 13 15 IB
10 10 10 5 6 7 IR I S 4 i 4 4 6 11 13 5 16

10 10 10	 1 9 S 7 615 4 	 . 41 4 4 6 11 13 IS I6
la 10 10 9 8 7 0 5 4 -1	 'l 4 6 11 13 15 16
10 10 10 3 8 7 6 IS 14 4l 4	 '1 1	 4 6 11 13 15 16
10 10 10 9 8 7 6 5

6 
l

5jq
4 11 4 It 6 I1 13 I5 16

10 €0 10 9 8 7  4 1 4 6 Ill 13 15 16

10 1Q 10 5 8 g ^ S j qkki 4 I 4 6 It 1 13 15 16
10 10 10 9 8 7 6 S . jq

l
' 1W tl	 I 4 6 111 13 i5 16

10 10 10 9 8 '7 554 :i4 4 6 11 13 15 16
10 10 C0 9 8 7 6 5 y 4,11 4 6 11 15 ' 15 16
10 10 10 3 8 7 613 4 i q 4 4 6 11 13 €5 16

i0 10 10 3 8 7 6 5 4 44 4 4 G 1€ 13 15 16

10 10 10 9 8 7 6 5 4 f	 4 it 11 13 15 is

10 10 €0 5 6 7 6 5 4	 1 1	 9 4 6 11 13 is 16



r' Qr-	 SX	 /1000 	 NODE=	 1 , SURFACE=	 1
10 1 u. 10 9 8 7 6 5 15 ISO 1 I	 2 5 101 14 t6 L.6
IQ 1 1 0 9 8 7 6 55 S i 2 S 10 14 16 16
10 1.

L0^
10 9 8 7 6 S S 51 1 2 S lal i4 15 I6

10 10 9 8 7 6 5 5 5 1 I	 2 S 10 14 16 L6
10 10 10 9 5 7 6 .5 5' 1 1	 2 5 10 14 I6 L6
10 10 10 9 1 6 7 655 5151 1 1	 2 5 10 1.4 16 16
10 i0 10 9 16 7 6 5 5 3151 f 1	 2 5 10 14 16 16
10 10 10 9 IS 17 655 P15i 1 1	 2 5 10 14 16 1.6
10 10 10 9 8 7 16 5 5 31SI 1 1	 2 5 101 14 16 I6
10 10 10 9 8 7 6 5 5'5 jzij 1 2 5 10 14 16 16
10 €0 10 9 8 7 111 	 5 5 S I SJ 1 2 5 10 14 L6 t6
10 10 10 9 8 7 IS 5 5 a	 1 2 5 10 14 16 16
1D ID 10 9 8 7 6 5 5 s 1 2 5 10 14 16 16

10 t0 10 S 8 7 16 S S^5 1 2 5 €0 14 16 L6
10 16 10 9 8 17 6 5 1 5 ISJ 1 2 5 10 14 16 16
10 L0 10 9 8 17 15 5 6 - 1 51 1 2 5 10 14 16 16
IO 10 t0 9 8 7 6 S S 5	 1'Z 5 101 14 16 t6

10 i0 lu 9 8 7 6 S5551 1 5 101 14 16 16
10 1G 10 9 8 7 6 5 5 5 5 1 2 5 10 11 16 L6

10 10 10 9 8 7 6 5 555 . 1 2 b 10 14 16 16

10 10 10 9 6 7
^5

16 1 555S 1 2 5 10 34 16 16
10 t0 t0 9 13 7. 5 5 1 2 5 10 IY 16 IS
10 10 1, 11 9 8 7 6 5 5 5 I 2 5 10 . 14 1B R6

10 10 10 9 8 7 6 S5 k jSj 1 I	 2 5 10 14 15 L6
10 10 10 9 13 7 655 51 1	 2 S 10 14 16 16
10 10 10 9 8 7 5 515 5j 1 1	 2 5 10 14 16 L6

10_ 10 10 9 I S 1 7 6 55 551 F 1	 2 S 10 14 LS 16
10 10 10 ° 111317 6 55 551 i 1	 2 5 10 14 L8 L6
10 10 10 9 8 7 6 SS 5	 1 2 5 10 14 16 16
10 10 10 9 8 7 6 5 5 5	 L 2 5 10 14 LS 16
10 10 10 9 8 7 6 SE "a 1 2 5 LQ I4 . i6 16
10 10 10 9 8 7 6 S S	 . S 1 2 5 10 14 L6 10
10 10 10 9 8 7 6 55 , 5151 1 2 S . 10 14 €6 16
10 to 10 9 8 7 6 5 5 L 2 5 10 14 16 16
10 10 10 9 8 7 5 55 1 1	 2 5 1f;. 14 16 L6
10 10 t0 9 6 7 6 5  4 .2 5 1.0 1i 16 16
10 10 10 9 8 7 66 1 2 5 10 I4 16 16
10 10 in 9 8 7 6 5

155

 1 2 5 IQ ! 4 :6 L6
10 10 10 9 8 7 6 5  1: 2 5 !a 14 16 16

•	 t0 10 10 9 8 7 6 5  1 1	 2 5 10 i4 1S L6

SPEC 	NTF BULKHEAD
5.1	 SHELL

0	 36
SCALE

ORIGINAL PAGE IS

OF PDOR QUALITY -^^q



I/1/1
DISPLAY= SX	 11000 , NODE=	 1, SURFACE--	 2

10 10 10 10 9 7 IS14 3 7 6 B 11 1^_ 15 16
10 10 10 10 9 7 i Si q 333 7 B 8 11 12 15 16
10 10 10 !0 3 7 5 g 333 7 6 8 111 12 t  16
10 10 10 10 3 7 5 14 3 33 7 6 8 11 12 15 16

10 10 10 10 9 7 5 4 333 7 6 8 11 12 15 16
10 10 10 10 5 7 S q ,3 3P, 7 5 8 11 12 i5 16
10 10 €0 10 3 7 15 413 3017 1	 6 1	 B 11 12 15 €6
10 10 10 L0 3 7 15 43 7 6 1	 8 11 12 15 16
10 10 10 1 10 5 7 5 4133 7 1	 6 1	 B 11 12 15 1.6
10 10 10 1 10 3 7 5 4 3 7 1	 6 1	 8 11 12 15 16
10 10 10 10 3 7 s'13 7 6 8 11 12 15 16
10 10 10 10 8 7 5 1+133 1.7 6 8 111 12 15 16
10 10 10 10 3 7 5 413 3 7 6 8 11 12 1S 16
10 10 10 10 9 7 543 33 7 6 8 111 12 15 16
10 LO 1	 10 10 9 7 5 '413 7 6 8 11 12 L5 16

. 10— 10 1	 10 10 9 7 5 q 13 33 7 6 8 Ill 12 1S 16
10 10 10 10 3 7 15 413 3Ri 7 5 8 Ill 12 L5 16
10 10 10 10 3 17 IS 4 13 3131 7 6 B Ill 12 15 16
10 10 10 10 9 17 15 4133317 6 8 Ill 12 15 16
!Q 10 LO 10 9 7 5 4 3 7 6 8 11 12 15 16
10 10 10 10 9 7 5 4 3 7 6 8 11 12 15 1.6
10 is 10 10 9 7 5 ,1 3 7 s, 8 11 12 1S 18
10 1G 10 to 9 7 151413 7 6 8 11 12 €5 16

10 10 10 10 9 7 51 ,1134 7 6 S . 11 12 15 16	 .
10 10 10 10 9 7 5 4 3 7 6 B It 12 15 16
10 €0 10 10 3 7 5 43 7 6 8 11 12 15 16
10 10 10 10 9 7 5 4 3 7 6 8 11 12 15 16
10 10 10 10 9 7 5 4 13 ap 7 6 8 11 12 15 16

10 10 10 10 9 7 5 4 3 3 7 6 8 11 12 i5 16

10 10 10 10 9 7 543 '	 7 6 8 11 12 15 16
10 10 10 10 9 7 S gf3 3 7 6 6 11 12 15 16
10 10 10 10 9 7 5 Y 3 jj 7 1	S 8 11 12 15 15
10 10 10 10 9 . 7_5 q13 7 1	 6 8 11 12 15 L6
10 10 t0 10 9 7 5 4133317 6 8 11 12 15 16
10 10 10 10 3 7 S y 3 7 6 E 11 12 16 €6 ..

10 10 LO 10 3 7 5 4133 .311 6 8 11 12 l5 16

10 10 10 10 9 .7 5 4 3 7 6 8 11 12 L5 16

10 10 10 10 9 7 5 43 7 6 8 li 12 15 16

10 10 10 10 9 7 5 4 3 ? 7
=	 1

8 B ll 12 16 16
1Q 10 10 10 9 7 5 4 3 6 8 11 12 15 16

F

SPEC
5+1 SNELLBULKHEAD SCALE 36



pAG^
o )0o'jL

1/j/1
DISPLAY= SY	 /1000. NODE=	 la SURFRCE-	 0

6	 5	 5	 5 5 5 I ti3c7	 13 1 3	 5	 8 1 8 1 S	 R

•

S 5
5 5
5 5
5 5
S 5
5 S

5 5

5 5

5 5

5 5

5 5

5 5

6 5

5 5
5 5

S 5
5 5

5 5

5 5

5 5

5 5

5 5

5 5

S ^

5 5

5 - 5

5 5

S 5

5 5

5 5

5 5
5 5
5 5
5 S
5 S
5 5
5 5

5 5 5 5 4 3 3 01- 31 3 5 8 8 8 8
S 5 6 5 4 3 3 3 3 S 8 8 8 8
5 S 5 5 4 3 3 3 3 5 8 8 8 8
5 S 5 5 433 3 3 5 8 8 8 8
5 S 9,5 K la 3 3 3 5 S G 8 8
5 5 ISIS 433 3013 3 5 8 8 8 8
5 S 1515 ti 3 33 3 3 5 8 8 8 B
5 5 ISIS 4 3 3 013 3 5 8 8 8 8
5 5 1515 4 33 ki 3 3 5 8 8 8 8
S 5 ISIS 433 3 3 5 8 8 8 8
5 5 1 15 JS 4 3 3 3 3 5 8 8 8 8
5 S 5 IS 4 313 3 3 5 8 8 6 8
5 5 S15 4 33 3 3 5 8 8 6 8
5 5 5 5 4 3 3 51 3 5 8 8 8 8
5 S 5 1 5 4 3 3 :,	 3 1	 3 5 8 8 8 8
5 5 5 1 5 4 3 3 113 1 3 5 8 8 8 8
5 5 8 ,1 6 4 3 333 3 1	 3 5 8 8 8 8
5 5 5 1 5 4 3 3 3 3 5 8 6 8 8
5 5 5 5 4 3 333 3 3 5 8 8 8 t3
5 5 515 g 3 33p 3 1	 3 5 8 1	 8 8 8
5 Si 5 5 4 , 3 ,3 ki 3 3 5 8 8 8 8
6 5 .515 4 3 3 313 1	 3 5 8 8 8 8
5 S 5

1

5 4 3 3 3 1 3 1 3 5 8 8 8 8
S 5 5 5 4 33 31 3 3 5 8 8 8 8
5 5 515 13 3 3 31 3 5 8 8 8 8

S S S 1 5 4..3 3" 3 3 5 8 8 8 8
5 S 515 14 33 3 3 5 8 8 8 8
5 5 5 15 4 313 3 3 5 8 - 8 8 8
5 S 5 1 5 4 313 3 3 5 8 8 8 6
5 5 6 1 5 4 33 3 j	 3 6 8 8 8 8
S 5 5 15 4 3 1330 3 3 5 8 8 8 8
5 S 515 4 3 3 31.3 3 3 5 8 8 8 8
5 5 5 5 4 33  3 .3 5 6 8 8 8
5 5 5 5 4 33 3 3 3 5 8 6 8 8
5 5 3 5 4 3 30313 3 5 8 8 8 8
5 5 5 5 4 .3333 3 3 5 8 8 8 B
5 5 5 5 4 33 5 3 3 6 8 8 8 8
S 5 5 5 4 33 3 3 5 8 8 8 8
5 5 5 5 4 33 3 3 5 8 8 6 8

SPEC	 SHELLBULKHEAD 3
SCRLE-



DISPLAY= SY	 /1000 ► NODE=	 1, SURFACE=	 1
1/1/1

S 6 4 3 4 5 5 8 7 6 -3 0 7 10 10 .	 8
5 5 4 3 4 5 6 6 7 77 6 3 0 7 10 10 9
5 5 4 3 4 5 6 6 7 7-6 3 0 7 10 10 8
S 5 4 3 4 5 6	 6 .-7 -1-6 1-3 0 7 10 1..1. 0 8
5 5 4 3 4 5 6 6 7 17-6 -3 0 7 10 10 8
5 5 4 3 11 5 6 6 7 [7-6 -3 0 1 10 10 8
5 5 4 3 4 5 1 6 67 6 3 0 7 10 10 6
5 5 If 3 4 15 6 67 6 1 -3 0 7 10 10 B
5 5 4 3 4 5 6 87 6 -3 0 7 1 10 10 8
5 5 1	 4 3 4 5 6 67 17-6 -3 0 7 10 10 6
S 5 4 3 4 15 6 6 7 P17 6 -3 0 7 10 10 8
5 5 4 3 4 15 6 . 6 -7 6 3 0 7 '10 LO 8
5 5 1	 4 3 4 j 5 6 IS 7 6 -3 0 7 10 10 8
S 5 1	 4 3 4 5 8 67 6 -3 1	 0 7 :0 10 8
5 5 4 3 4 5 61317 6 r 3 1	 0 7 10 10 8
5 5 4 3 4 5 6 6 7 6 3 1	 0 7 10 10 8
5 5 4 3 4 5 16161? 7 6 -3 0 7 10 10 8
S 5 4 3 4 5 61617 7 6 --3 0 7 10 10 6
5 5 4 3 4,5 51617 6 -3 0 7 10 10 8
5 5 4 3 4 5 6 6 7 6 3 0 7 10 10 8
5 5 4 3 4 6 61617 6 --3 0 7 10 LO 8
S 5 Y 3 4 5 6 1 677 6 -3 0 7 10 10 6
6 6 4 3 4 6 S1617 17-6 3 0 1 7 1	 10 10 6
5 5 It 3 4 S 6 6 7 7 6 -3 0 7 10 10 8
S 5 4 3 4 5 667 16 -3 0 7 10 10 8
5 5 4 3 4 5 5 5 7 7 6 -3 0 7 10 10 B
S 5_ 4 3 4 5 6 6 7 77 6 --3 0 7 10 10 6
5 5 4 3 4 5 6 6 7 77 6 -3. 0 7- 1-0 10 6
5 5 4 3 4 5 6 6 7 1 6 --3 0 7 10 1	 10 8
5 5 4 3 4 5 6 6 77 17 6 -3 0 7 10 1	 10 8
5 5 4 3 4 5 616 J7 7 7 6 -3 0 7 10 10 8
5 5 4 3 Y 5 667 7 6 3 0 7 10 10 8
5 5 4 3 4 5 667 717 6 -3 0 7 10 1J 8
S 5 4 3 4 5 6 6 7 717 6 -3 0 7 10 10 8
5 5 1 3 Ii I 5 6 617 717 5 1 -3 0 7 10 10 8
5 5 4 3 4 15 5 6 7L,17-5 -3 4 7 1	 10 10 6
5 5 4 3 4 5 l 5 7 7 6 -3 0 7 10 10 8
5 5 4 3 4 5 667 76 -3 0 7 10 10 8
6 5 4' 3 4 5 a S 7 6 -3 0 7 10 10 8
5 5 4 3 4 5 6 6 7 7 6 •-3 0 7 1 D 1110 8

SPEC	 SHELLBULftHEAD	
Sl,RLE



1/1/1
DISPLAY, SY /1000 . NODE=	 1. SURFACE--	 2

5 5 6 7 6 5 12	 110 1010113 9 3 B 5 5 7

5 5 B 7 6 5 12	 1 0 1010113 3 9 8 5 S 7

5 5 8 7 6 5 12	 1 0 13 9 3 8 5 5 7
5 5 a 7 5 5 12 	 1 D DOI 13 9 5 8 5 5 7
S 5 6 7 6 5 12	 1 0 13 3 9 8 S 5 7
5 5 6 7 6 5 12,1 0 13 5 9 6 5 5 7
5 5 5 7 6 5 211 0 3 13 9 9 8 5 5 7
5 5 6 7 6 5 2 10 13 9 3 8 5 5 7
fi 5 6 7 6 5 2 1 q 13 3 9 B 5 6 7
5 5 6 7 6 5 210 10 1 13 3 9 8 5 5 7
5 5 6 7 6 5 2	 1 0 10 1 13 . 9 9 8 5 5 7
5 5 6 7 1 6 5 2 1 0 101 L3 ° 9 B 1	 5 S. 7
5 5 6 7 6 5 2 1 0 13 9 9 8 1	 5 5 7
5 5 6 7 6 5 2 10 013 9 3 8 5 5 7
5 5 6 7 6 5 1211 0 .0113 9 9 8 5 5 7
5 5 6 7 6 5 210 013 3 9 8 5 5 7
5 5 6 7 6 5 210 013 3 5 8 5 S 7
6 5 6 7 6 5 12	 1 , 0 0113 1 9 9 B 5 S 7
5 5 6 7 6 5 2	 1 1 00-0 1 13 1 9 9 B 5 5 7

5 .	 5 8 7 6 5 2	 1 0 o0 1 13 1 9 3 8 5 5 7

5 5 6 7 6 5 12 10 Op 13 9 3 8 5 5 7
S 5 6 7 6 5 210 13 3 3 B 1	 5 5 7
6 5 6 7 6 5 2 1 0 Id l 131 9 3 8 1	 5 5 7
S 5 6 7 6 5 2 1 q No l 13 3 8 1 5 7

5 5 1	 S 7 6 5 210 13 9 9 8 5 5 7
5 5 & 7 6 5 2 1 0 301131 9 9 8 5 5 7
5 5 6 7 6 5 2 1 0 33 1 .13 1 9 3 8 5 5 7
5 5 6 7 6 5 2 1 0 DO 13 9 3 8 5 5 7
5 5 6 7 6 5 2 1 0 Do 13 3 9 8 5 5 7
6 5 6 7 6 5 2 10 Op 13 9 9 8 5 5 7
6 5 6 7 6 5 210 13 ° 3 8 5 5 7
5 5 6 7 6 5 12	 1 0 DIOI 13 9 9 B 5 5 7
6 5 6 7 6 5 12	 1 030113, 9 1	 3 5 5 5 7
S 5 6 7 6 5 2 1 0 DOIL31 9 1	 9 B 5 5 7
5 5 6 7 6 5 2	 1 0 DOI L31 9 1 . 9 8 5 5 7
5 5 6 7 6 5 1210 3 01131 9 3 8 5 5 7
5 5 6 7 6 5 210 D 13 3 3 8 5 S 7
S 5 6 7 6 5 2 1 0 ML3 9 9 8 5 5 7
5 5 6 7 6 5 2.10 ,'^.L9 9 9 B 5 5 7
5 5 6 7 6 5 2 1 0 L3 9 i 8 5 5 7

• SPEC	 NTF BULKHEAD
• k	 SHELL	 SC LE



I/1/1
DISPLAY= SX	 /1000 a BODE,	 1 . SURFACE=	 0

S P E C	 DOME 
BULKHEAD	 SCRE	

1



DISPLAY,	 SX	 /1000	 NODE=	 1. SURFACE=	 1

L	 SPEC
3.1

NTF BULKHEAD
DOME ^"- SCRL

^Al	 ^̀NY	 y



DISPLAY=-	 SX	 /1000 , BODE=	 1, SURFACE=	 2

SPEC
3.1

'NTF BULKHEAD	 .-.--2
DOME	 SCRLE

1



DISPLAY_	 SY	 /, nnn	 Klnnr-
I/l/I

SPEC

DOME-

I-- ^COL

F



1/1/1

D15 PLR Y--	 SY	 /1000 . NODE=	 1: SURFACE=	 1

NTF BULKHEAD	 Q SCAI	 F

DOME
SPEC
9.1



SCgLEISPEC	
DOME

SULKHEAD

I/1/1
DISPLAY=  SY	 /1000 	 NODE=	 1. SURFACE=

	 2

y

^l Cr ^%^



DISPLAY: SX	 /1000 , NODE=	 1. SURFACE=	 0
	

1/1/1

o 0 a 0 0 10 0 0 a 0 1 0 a a 0 0 0 0 1 a 0 Q .0 0 0 a. 0 0 0 a 0 a 0 x 0 0 0 0
.
a a 0 0l

0 a 0 a 0 0 0 g 0 0 0 0 0 a a a a 0 0 a Q 0 0 Q a R a a fl 0 0 0 0 0 0 a 0 a 0 qi

aaa00 0 0 a a a g 0 0 a 0 a 0 0 0 a a 0 0 0 0 q a a a 0 a 0 0a000a0

NTF HULKHEAD	 _ _Il •
HATC OPENING	 SCRLE

^.^ 1 ^ j ao

SPEC
10.1



DISPLRY=	 SX /1000 . NODE=	 1	 SURFRCEz	 1	
I/1/1

10101010 D Q 010101 -0-O O Q a O Q Q 1010 O 0 Q fl 0 0 Ole 0 a 0 0 0 0 0 0 0 0 A 0 c Q Q c

Q.0 O q a 0 0 0 0 0 0 0 0 0 0 0 A O a Q A 0 a 0 0 a 0 a O O O O G 0 0 0

00;

C O 0

0 0 0 0 0 0 Q A 0 0 0 0 o a 0 0 0 0 0 0 0 0 Q a A 0 0 0 a o A A a 0 0 0 ^, C 0

a	

SPEC
to - i

f

NHRTCH OPENING Q SCHLL 1$



gPEC	 NTF BUbKH^RD
o•	 HRTCH PE ING

•	 1/1/1
DISPL .'IY= SX	 /1000 	 NODE=	 1. SURFRCE=	 2

0
0000

0 o a a 0 1 0 0 0 a a 0 0 010 C I O a a 10 10 n 0 0 0 0 0 0 0 0 1 0 a o o a n

00ao a a a o 0 0 a.0 0 0 1 0 I a 0 0 o a 0 0 a o 0 0 0 0 0 0 0 a 0 0 0 00000

a o a 0 0 0 0 a a 0 a 0 0 a a s 0 a a 0 a 0 o a 0 0 a 0 a o 0 0 0 0 0 0 o fl a 0;



DISPLRY=	 SY /1000. NODE=	 1. SURFRCE=	 0
	 1/1/1

a 0 0101010 0 0 0 a q 0 0 a a 0 0 a a 0 0 0 0 0 a a 0 a 0 a 0 a 0 0 0 0 0 C 0 0

0 0 0 O o O 0 a a	 0 0 a 0 0 0 0 0 a 0 0

LI

0 0 0 a 0 0 0 0. 0 0 n a 0 0 0 a 2 0.

00 g nno 0 a q o g a a o a o 0 0 o a 0 a n o q q O q
.
c q o a o c a a g o 0

	

SPEC	 NTF qULKH^RD

	

0.1	 HRTCOPE I NG

s 1 a3



DISPLRY= SY	 /1000	 NODE=	 1, 'SURFRCE=	 1

1

0 0 0 0 0 0 0 0 0 0 1 O I O I a 0 0 0 0 0 0 a a o o!0 0 0 a 0 a 0 0 0 0 0 a 0 0 1 0 QT01

0 a 0 0 0 0 a 0 010 0 D 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0'0
0 0 0 0 0 0 a 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 7 0 0

r



DISPLAY,	 SY / ? 000 . NODE=	 1 . SURFRC.E==	 2
1/1/1

Q a a 0 a 0 a 0 a 0 0 0 0 0 a a a a a 0 o 0 0 0 a a a 0 o 0 a 0 0 0 0 0 x 0 _^c

a0000 a a 0 0 0 0 a 0 a a 0 a a 0 0 a O 1 a 0 0 0 a O a a a 0 o 0 o a 0 CPT

0 0 0 a a 0 a 0 0 0 a 0 0 0 0 a 0 a a 0 a 0
_1

0 0 a 0 a a 0 a 0 0
.....
0 0

........
0	 0 oJ L C ^:



1rsr1
DISPLAY- SX /1000 	 NODE=	 1, SURFACE=	 0



DISPLAY= SX /1 000 	 NODEz	 1, SUR	 =

	

FACE_	 1

K

f



DISPLAY SX /1000 	 NODE=	 1, SURFACE=	 2	
1 / I / 1



f

t/1/1
01SPLRY= SY /1000 , NODE= 19 SURFACE= 	 0

x.

SPEC
2»1 PTRNGPFUSURFRCE ^-- LEA



J

DISPLAY=	 SY	 11000 F NODE=	 1, SURFACE-	 I
	 !/1/I

19

a

a

0

4



1/1/1
DISPLAY=	 SY /1000 . NODE-_	 1, SURFACE=	 2

ORIGINAL PAGE IS
09 IWR QUALITY

SPEC
'	 2.1 F RN6EUSURfACE

21
SCITLE



r	 I/1/1



i/1/1

}	 SPEC	 NTF SULKHERO SC L
i.l



AT C---. U A k .. V E, 0 ^C ►^
W^ S T E A D	 '^jT A TG -7- E M b1).	 O f + Z.. .

'--ST ZGSS P (r0 -7 s

—F1 c--Y-Urzc-: s 1 1q ~r W }zv 1 `fO



SPEC
1.1

NTE BULKHFpn
SCR Er

r

pt



I/1/1
DISPLAY- SX /1000 . NODE=	 1, SURFACE=	 0

6 .6 6 6 8 . 7 fi 'i 3 1 3 C -'1 -1 B 7 12 1.8
5 5. 6 u 3 7 643133 -4 -^ 8 7 12 18
6 5 6 6 8 7 6 14 313 3 -4 -1 8 7 12 19
5 5 6 6 6 7 5 4 3 1 3 3 -4 -1 B 7 12 19
5 5 6 6 8 7 6 '1 3 1313 -4 -1 6 7 E2 . 18
5 5 6 6 9 7 0 4 31'3 3 -4 -1 s 7 L2 16
5 6 6 6 8 7 6 4 3[11.3 3 --'1 --1 B 7 12 18
5 5 6 6 8 7 6 ,1 3 1 3 --1 B 7 12 18
6 6 6 6 817 6 4 311.3 3 -4 -1 B 7 12 i 6
5 5 G 6 8 7 6 4 3 1 -3 4 -1 8 7 12 18
5 5 6 6 S 7 6 4 31131 3 -4 -1 6 7 12 18
5 5 5 6 8 7 64 3 13 3 -4 -1 8 7 12 18
5 6 6 6 S 7 G 4_3_1_ 3 -4 -1 8 7 L2 15
5 5 6 6 8 7 6 4 3 1 3 -4 -1 8 7 12 to
5 5 6 6 8 7 6 '1 3 1. 3 -q --1 6 7 12 Is
6 s 6 6 8 7 6 4 3 '13 3 - 4 -1 6 7 12 18
S 5 6 6 8 7 6 4 3 13 3 W4 --1 6 7 12 18
5 5 6 6 8 7 6 tl 3 15 3 -sL --1 8 7 L2 15
5 5 6 6 3 7 6 's 9 1 ,,	 3 -9 -1 8 7 ^12 18
6 6 6 G 8 7 6 4 3 1 3 -'1 --1 B 7 12 18
6 5 6 6 8 7 G 4: 3 1 x 3 -4 -1 d 7 12 18
5 5 6 5 8 7 6 11 3113 3 -4 -1 8 7 12 18
6 6 6 G 8 7 6 4 3 1 3 -11 --1 G 7 12 18
6 6 6 6 0 7 6 4 3 1 .

i? 11.3
'

3

3 -41 -• 1 6 7 12 16
5 5 6 5 S l -14 f 8? 12 I8

5 5 6 6 6 7 s! ',	 3 -4 -1 11 7 12 1H
fi 5 S G S 7 61 ,113 _a it -11 --1 II 7 12 18
5 5 6

_a
8 7 6 It 3 113 3-r1 - 1 8 7 12 18

5 5 6 6 8 ? 6 413 13 3 si_

^„
1 B 7 12 19

fi a G G' 8 7 G	 1 1 3 -1 6 7 1	 12 13
6 v 6 6 i3 7 ^' u ;, 1:;

3 13
1 -'# -1 $ 7 i s 1 B

5 5 8 6 B 7 6 '1 9 -4 --1 B 7 12 10
5 5 6 6 0 7 6 t!R, 0 3 4.t -1 B 7 12 1	 1 B

G 6 6 6 F, 7 0 '# 3 a i 3 3 --11 --1 _^j 7 12 18
5 & 6 6 8 7 1. 	 1i 13 1" 3 ' 1 •-1 G 7 12 16
S S 6 6 fl 7^-6-^ s 1 31" 3 -4 -i 8 7 12 18
6 5 G 6 g 7 33f 3 --ti -1 8 7 12 18
5 —LJ f3 6 t 8	 °1 I.y

+i	 3?
iz^`+Ili

3- 1 -1 B 7 12 IB
6 fi 8 6 0 7J6

f^7^G

3 -^i
+ #

-1
_1

p̂
8_I

7
?^.l?.

12 I8
i65 5 F fi

SPEC	
SyTLLBULKHEAD

a

SCAt.E ^^



DISPLAY= SX /1000	 NUDE= 1 n SURFACE=	 1
6... 5 6 6 7 5.2 6 -12 -g 7 9 i4 I	 l8

5 5 6 6 7 .5 14. 2. 8 -12 -6 7 9 1	 14. 1	 1.8
5 6 6 6. . 7 5 4 2 6 '^ 8 -12 --6 7 3 14 18
b 5 6 6 7 5 4 20 B -12 -6 7 3 14 19
S &	 _ . .S 6 . 7 5 li.2 8 -12. -6 7 9 14 18

5 5 6 8. 7 5 4 2 8 --12 --6 7 9 14 to
6 5 B_ 8 7 5 4 20 8 -12 -6 7 9 14 18
5 5 8 6 7 5 4 2.0 8 -12 -6 7 9 14 1Q
5 6 8 6 7 5 14 2 8 -12 -6 7 9 14 i8

5 $ B 6 715 1 1 1	 Z. 11 .. 8 -12 -6 7 3 14 18
5 5 B 6 7 5 4 2 8 -12 -6 7 3 14 i8
5 5 6 6 7 5 4 20 8 -I2 --6 7 9 I4 18
35 5 6 8 7 5 4 2 0 D 8 -12 -6 7 S . 14 18'
6 5 6 6 7 5 4 2 B -12 -6 ') 9 14 18
6 5 6 6 7 5 4 2'0 _0- e -12 -6 7 5 14 18
li 6 6 6 7 5 4 2.0 m 0-s --12 -6 7 9 14 18
S 5 6 6 7 5 4 2 0 8 --1.2 -6 7 9 14 i8
5 6 B 8 7 5 4 2 8 -I2 --6 7 9 14 18
5 6 6 6 7 5 4 2

1101-8

0 8 -12 -6 7 9 14 18

5 6 6 6
._3.

5 141 2 ^	 6 -i.2 -6 7 9 14 EB
6 b 6 6 7 5 4 2 -12 .-6 7 9 .4 19
5 6 6 6 716 4 2.0 8--12 -6 7 9 t 4 18
S 6 6 6 7 5 4 2 - 8 -12 -6 7 5 14 18
B 6 6 6 7 5 It : 0 8 -12 -6 7 3 14 18
5 5 6 6 7 5 4 2 ^^ S -I2 -F 7 9 14 18

5 5 6 6 7 5 1 11 2 _ 0 8 -12 -6 7 9 1 11 18
5 6 6 6 7 5 4 213 .0 -0 -I2 -6 7 3 I4 18
b b 6 6 7 5 4 2 G Q 8 --12 --6 7 9 14 18
5 5 6 6 7 5 4 2 001-8 -12 -5 7 3 14 18
5' 6 6 6 7 6 4 2 G . ---p 8 -I2 -6 7 9 14 I8
5 5 6 6 7 5 4 2 8 -l2 -6 1 7 9 14 18
5 6 e 6 7 5 4 2 . 10 8 =12 -6 7 9 14 18.
6 6 S B 7 6 fq 2 8 -1.2 -6 7 9 14 IU
5 5 6 6 7 S14 2 2 -8 42 -6 7 3 14 18
5 5 6 6 7 5 4 2 8 ^-12 7 9 I4 18
5 5 B:, 8 .7 5 412 _ 8 -d 2 7 5 14 18

5 G 6 7 5 4 2 0_ I3 -12
t7-6

7 9 14 18
5 6 6 7 5  8 -E2 ? 9 14 18

6 G	 .7 5 4 2 = 7 8 -12 7 9 14 19

 6 8 7 .8 -i2 7 9 14 18

SPEC
	

SHELL$ULKHEAq	
SCALE

^^



's- PEC	 NTF BULKHEAD
SHELL

Q--S LE

OR j^
OF P

00i 
PAGE I.S

QUAD
. f — ^ CT l 17

DISPLAY= SX /1100C	 NODE=	 1 ► SURFACE=	 2
	 1/1/1

f

s s s 7 a [ 1 0113 7 If-,	 1s 16 3 1 0 4 3 1 9.
5 5 G. 7 13 110113 76! "15 3 4 10 A 9 i9
5 5 a 7 18 110 278 1'x 15 3 K 10 4 9 19
5 5 6 T 18110 378 .M €5 3 4 10 4 9 19
S 5 6 7 1.9 1047;416 3 4 10 9 19
5 5 a 7 1 5.110 975':"15 3 4 j lQ j 9 9 19
6 5 6 7 Is 10873{x15 3 '1 10 1	 4 9 19
S 5 6 7 J3 to B 7JG 15 tSj 3 'I 1101 '1 1	 3 19
6 6 6 7 3 to 13 7 la 1p 151 3 Y 101 '1 9 18
6 5 6 7 3 10 F3 7 6 15 151 3 'l 101 1 1 9 .13 
S 5 8 7 9 110 8 761515 3 Ll 10 +1 9 is
S 5 6 7 3110 9 7 sm - 15 3 ll 1 Q 'f 3 19
5 5 6 7 5 10a76.51G 3 q 10 4 3 19
5 5 6 7 3 10076?515 3 q 10 11 9 13
5 5 B. 7 3 ID37:i;SIs 3 — Ei to 11 9 19

6 6 7 9 Ito 81716 16 3 '# 10 4 9 19
6 b 6 7 9 10111 7 G" 16 3 '# 10 1 1 9 19
B 5 6 7 9 1 - 9 7^G'''15 3 4 10 'l 9 19
5 5 6 7 9 1010 7,1 F 15 3 'l 10 '3 3 19
5 6 6 7 a 11010171311jS 16 3 y 10 'f 9 1 9

5 6 6 7 S 1 €0 3 7 6! t"u E"u 1l 10 k 9 19

5 5 69101] 7J^51a 3 IO q 9 18
5
6

5
S

6
6
6

7'
7
7

9
9
9

#1
5

10
M
108

, 3 '!
E 7 I

7

3
5 i 1 Si1 ?S 4

I
61", 15

": j;
f, 1 ,3119

15 3
3
3
tq

1101
1Q

10
i 0^

1 !.

ll
9

4

E!

9
9

19
19
19

5
S

5
5

6
$

1	 7
7

3
S 10

11087
8 7

-115 3
3

4
'3—

9

9
1.9

13
5
5

5
5

_6
6

7
7

3
9

I I IT
10

I OU 7"
0 17

1 I .^ 15
f j	 5
"If'	 1 i'x

-
,5

J^ 1J_i-

3

3
3

'^ '! 9 15
L1
4

IZ=l
in
I Q

'i
'1_

'!

9
9
9

19
19
1°

6 6 R 7

7
0	 10 I Q
9	 'n

7
6 5 s
5 5 6 7 :, 1 €Q 8 7+? 3 '1 fQ '1 9 E9
S 5 6 7 9 J LC 3 7 i- i`i i5 3 'i to °1 9 19
5 6 G 7 9 117f, 7

1.0 0I1
f" "	 15 3 1 1	 _I If) 11 3 19

5
_ S

5 7. °
rr1f.•':ti

J,
"1'i ^_i ^'	 3

?'15	 3
t l ! 11 a	 3

i^3?5i 3^

l^j> •

'1
!I ^__.

'1

9 19
S

.:
G 6 '^ :1 (10 a 1J

IS 7

i 1)

^€}

4 9 19

f 5 6 7 0 11,{) 1 g]LK J 19

G
5
5

6
5
5

6
6
6

7
7

9
9

I	 ?_1^^_4?.^EL7f'ik

107
10 ^3 7

^1 y
31Jf	 y

9 19
'1-1^ 9 19..
R R?^^?l 9 19



DISPLAY=	 SY	 / 1000' , NODE=	 1 , SURFACE- - D
	 1/1/1

2 2 1	 2 2 i 2 2 12 1 1it3 1	 3 1	 5 8 8 8 8
2 2 1	 2 2 2 2 2.11:13 3 5 8 8 8 a
2 2 2. 2 2 2 2.11113 3 5 8 8 8 8
2. 2 2 2 2 2 213113 3 5 8 8 8

9...

2 2 2 2 2 2 211113 3 5 8 8 B 8

2 2 2 2 2 2 211118 3 5 8 8 8 6
2 2 2 2 d 2 1 2.11.11.3 3 5 8 8 8 8
2 2 2 2 2 2 211113 3 5 8 13 8 8
2 2 2 2 2 2 211 1 11 3 3 5 8 8 8 8
2 2 2 2 2 2 211113 3 5 0 8 8 B
2 2 2 2 2 2 21 1	 11. 3 3 5 8 8 8 8
2 2 2 2 2 2 211113 3 5 8 8 B 8
2 2 2 2 2 2 2 1 111 3 3 5 8 8 8 8
2 2 2 2 2 2 211113 3 5 8 8 8 8
2 2 2 j	 2 2 2 211 1 1 3 3 5 8 8 8 8
2 2 E 2 2? 211113 3 5 6 8 8 8
2 2 2 2 2 2 2 1111 3 3 5 8 8 8 8
2 2 2 2 2 211 1 11 3 3 5 8 B 8 8
2 2 2 P 2 2 211 111 3 3 5 8 8 8 8
2 2 2 2 2 2 211113 3 5 8 8 8 8
2 1	 2 2. .2 2 1 111 3 3 5 8 8 8 8
2 2 2 2 2 2 21111 3 3 s 8 a 8 a
2 2 2 2 2 2 2 1 11.[ 3 3 5 8 8 B 8
2 2 2 2 2 2 211113 3 6 a a a a
2 2 2 2 2 2 21111 3 3 5 8 8 8 8
2 2 2 2 2 2 211113 3 5 8 8 8 8
2 2 2 2 2 2 21111 3 3 5 8 8 8 8
2 2 2 2 2 2.211113 3 5 B 8 8 a
2 2 2 2 2 2 2	 1 1'_l 3 3 5 8 8 8 8
2 2 2 2 2 2 2 1111 3 3 5 8 8 B 8
2 2 2 2 2 2 2 1111 3 3 5 a 8 6 8
2 2 2 2 2 2 2 E 111 3 3 5 8 B —.8-- a
2 2 2 2 2 2 211113 3 5 8 8 8 8
2 2 2 2 2 2 2 1111 3 5 5 B 8 8 B
2 2 2 2 2 2 2	 1111 3 3 5 8 8 8 a
2 2 2 2 2. 2 2 1111 3 3 5 8 6 8 a
2 2 2 2 2 2 2[ 1 11 3 3 5 8 8 a 8
2 2 2 2 2 2 2 11113 3 5 8 8 8 6
2 2 2 2 2 2 2	 111E 3 3 5 B 8 8 a
2 2 2 2 2 2 2 1 -11113 3 5 8 a 8 aJ

SPEC
5.1

SHELLBULKHERD
SCRLE 36



DISPLAY=	 SY	 /1000	 NODEz	 1, SL iRFHCE-	 1
2	 3	 3 1--2 6 G> ~3 !936 -2i-, i 2 2 - 1G 17 7
2 3. 3 1 2 6 R' 3>; --21 12 2 1	 16 17 .7
2 3 3 1 2 6 FI'9 36 -21 -12 2 16 17 7
2 3 3 1 2 6 o t	 a,':36 - 12 2 16 17 7
2 3 3 1 2 -6 6 6	 6 36 lI--2 12 2 16 17 7

3 3 1 ?. -0 6 F 8 Î_? ! -1 -2-12 2 16 € 7 7
2 3 3 1 2 6 51 836 -21 --12 2 I6 17 7
2 3 3 ! 2 5 G U0,116-21-•21 -12 2

2
2

16
16
i6

17
17

7
72 3 3 1 2 6 ::3 E{ 's	:`L	 6 -2! --12

2 3 3 1. 2 6 6 6r1^':':i1°,E -?1 -12 17 7
2 3 3 _f 2 6 6 •E^ i w8 -2L -12 1	 2 16 17 7
2
2

3
3

3
3

1
1

2
2

R
-6

F ^i^a^sr^I!^t

5,	 1 I^
;8 (-21
." ,	 p 1
36-21

-12
-12

1	 2 1S 17 7
2 16 17 7

2 3 3 1 2 6 G 3 w.3 -12 2 16 17 7
2 3 3 1 2 6-6-. s _ 31; ?1 12 2 1G 17 7
2
2

3
3

3
3

1 -i
!

2
 —
2

S
6

S-f
3f ,^

is :s'6
u	 n 36

-21
--21

-12

1 -12

2
2

16
15

17
17

7
7

2 3 3 t -2 6 sJ"'& 0	 i'3 lr3G -21 - 12 2 16 17 7

2

2

3

3

3

3

1

i
-2
2 G

6]6,•!'
B i Cr

?. 79
E1S

3;
35#_21

-21 -12
--12

2
2

1 E
113

17
17

7
7

2

2
3

3
3	 1	 f	 3 Ay^.1.6 F3	 301-21	 -12	 2
3	 1	 2&^E^-^ !!3^''?E ^21	 -;"r.	 2
3	 1	 1}}-2 1	 ? L ^'^;3 ^3 r ^-_2 4^ - i_	 2

,_	 -12	 2

l 	 i	 1	 _.	 -'	 I"T.-

3	 f ir	 :i 1.	 i	 ''	 -'• 1	 ?

3	 1	 2$ j(i C"°'	 "} 16 --2 !	 f 2^ 2r̂' J-1
3	 L	 ? -6 ^6^-	 9^'^1 _	 - 2 1 	 -12	 2
3	 €	 2	 6 15 16 , ;	 's	 I}._.^-L 1^^
3	 j	 1; 2 -6 •1g1.;. 1 ?r ._2t	 4_x:1 2

9	 r'	 1 23^	 1	 ^-_	 6 ^^''7 `1^.?aa `21 L'.J
.'+	 1]' f	 ^'^t'.	 r3,°.t7	 ^1	 I	 .	 II	 2	 1I 13	 S	 1-
	 S.. ^J{	 , Jf^r^ L1	 1-12 .	 ''

3	 1 ,^?^ 7	 r^P^ : I :is ; 21	 -12 L2
8;?ti?1.	 _?? a ?

16
1S
S F
16

17
!7
€ 7
L 7

7
7
7
7

2
2

,,F2

3

3

3

zi
17

16	 17

16	 17
G	 17

16	 17

7

7

7
7
7

2 3

2
2
2

^2 .
2
2

9
3
3_
3
3
3_

1G 17 7
16 17 7

7 17 7
_?

2
3
3

1.G
16

_16

17
17

7
^ 7 

17 L 7..J

SPEC
	

i i E,BULKHEM
S-ELL
	

SCH3 _

QRIGIN ^U l
)z -POOR



DISPLAY= SY	 x'1000	 NODE=	 1, SURFACE=	 2
	 1/1/1

2 L 2 3 6 11013 .9 442 28 21 131-1 -2 8
2 1 2 3 6 :1013 9 "12 28 21 13 -I -2 f3
2 1 2 3 B 10 9 5 !f2 28 21 131-1 -2 8
2 1 2 3 6 LO 9 3 !2 28 21 13 --1 -2 8
2 1 2 3 6 L U 3 3 Al2 28 21 13 --1 -2 8
2 1. 2 3 6 10 3 9 µ! 2 28 at 13 -1 -2 8
2 1 2 3 16 10-9 3

5'3

'4 21 28 21 113 -1 -2 1	 8
2 L 2 3 16 L0 4 -421 28 21 13 -1 -2 8

2 1 2 3 16 10 9 3 121 28 21 13 -1 -2 8

2 1 2 3 6 10. 9 5 .] 21

IG42

28 21 13 -1 -2 8
2 1 2 3 6 i0 5 9' 42 28 21 13 -1 -2 8

2 1 2 3 6 E0 9 3 '12 28 21 13 -1 -2 8
2 1 2 3 6 10 3 3 28 21 13 -1 -2 8

2 L 2 3 6 10 5 9 A. 112 28 21 1 13 —1 —2 8
2 1 2 3 6 10 9 3

_
2 28 21 113 -1 -2 8

2 1 2 3 6 30 5 9 42 28 21 13 -1 -2 8
2 1 2 3 6 10 9 9 1'112 28 21 13 --1 -2 8
2 1 2 3 6 to 5 9 11.2 28 21 113 -1 -2 8
2 1 2 3	 16 10 9 a I ji g ?.8 21 15 . -1 -2 8
2 L 2 3 6 10 31S 1, i2 28 21 13 -1 -2 8
2 L 2 3 6 10 5 5 1 '12 28 21 13 -1 -2 6
2 1 2 3 6 L.0 9 s. a u2 28 21 13 -I -2 6

1 2 3 6 10 3 3. (t'12 28 21 13 -1 _2 8
2 L 2 3 6 10 3 11 Is'12 r' fa 2.1 I3 -1 -2 8r22

1 2 3 6 LD ° 9 ^xIF 42 28 21 i3 - i -^2 0

2 1 2 9 6 LO 9 IS - 412 28 21. 13 -1 -2 8
2 l 2 3 6 10 3 3 - '12 28 21 19 --1 -2 8
2 1 2 3 6 LD 9 i- }$!`'1?

.!	 1Lj1?^
1	 '"
]^ .	 ^`t

f }'3?
T? 2

23 2r:L 13 -1 -2 6
2
2̂
2
2
2

1
1
L
1
1

2
2
2
2
P.

3
3
3
3
3

6
6
g
6
6

10
1013
i0
10

(10

n n
9

9 3
3 5
° 3

28
21
^'
?p
28

21

2 1,
w21 11'

21
21

L3
13

-1
-1
-1

-2
--2
-2

B
&
B

13

13
-1
-1

-2
-2

8
8

2 1 2 3 6 110 9 9 1	 42 28 21 13 - 1 -2 8

2
2
P.

1
1
1

2
2
2

3
3
3

6
6
6

Lo
11}

1131,-11

33n
9 9
 °.. ,.

1	 2
i	 1'??
; y-'1

28 1 21
^:2 [_21

,	 z l

1
13
1:,

.-1
-1
_I

-2
-2
-^2

8
6
8

'p.

2
2

I

1
I

r^.

2
2

3	 1 6
3
3

C
C

LO
LO
14

5	 ;
9 :1

}9 nk

..	 !?
1	 f2
Ii A,

i?8 r^. I
?	 24

21

^ :^
13
131-1

-^1
-!

-2
?

1 -2

8
8

1	 8

SPEC	 fifLSULKHEAD	
o SCALE 3

1 C3	 -Z



0  SPLAY= SX /1000 . NODE=	 1 9 SURFACE=	 0
1/1/1

5	 J!i

_	 t

SPEC	 glF  ^BULKHEAC
3.1	 M7 L CFA' _t

ORIGINAL PAGE i5
OF POOR QUALITY



SPEC	 ITFE BULKHEAD (--	 ?
ECRU`

r

DISPLAY= SX / 1MO	 NOD,--	 1, SURFACE=	 1	 1	
1



.'' '- 	N t ^- 1	 3.

r rE F--T-i13

}	 SPEC
3•..

NTF BULKHEAD
DOME

D I SPLRY= SX	 /1000 , NODE=	 l.- SURFRCE=	 2

A C,-V"- IS

ERG' uAS-,^TY
^^ ppOR 4

PJ< 1'



DISPLAY= Sy	 /1000 , NODE=	 Ia SURFACE-	 0
	 1/1!1

SPE C
	NOTFEBULKHEAD



c-I JF,^2 rp- -^ --

[I T 5r`LF,`-7	 NODE=

SPEC	 NTF BULKHEnD
3-1	 Domp

og.rLGNAS,

SCIRILE



i

1/1/1
D T SP[_AY-	 SY	 /1000 , NODE=	 1 p SURFACE=	 2

SPEC
	

NTF BULKHEAD
3-1
	

DOME



ziziz
T	 D SPLA`.'^	 SX	 / 1000 N	 !^ r''.::.-	 ^.	 ;:DL)i;! ACE=	 0

a s
I 

a 0 0 o o a a TO O O 0 0 o u!o it o o 0 0 0 0 0 0 010 a 0 0 0 0 a 0 a 0 0 0 0

F. 2 2 •2 ? -? Z 7_ 2 -2 2$ 2 2 2
— -^

^ j c Z 2? ^ 2 -2 -2 2 ^-2 2 2 2 2 7. 2 2 2 2 2 ?. 2

•3 13 •3 -3 3 3 3~ 3 3~ 3 _3
^__

3 3
_
3 3 -3 3 3 3 3 -3 -3 3 3 -3 3 3 3 3 3 3 3 3 -3 3 .3. 3

i

SPEC	 NTF BUI_KHERIJ
ib-1	 HATCH OPENING	 SCR _E



DISPLAY= SX	 /1000	 NODE=	 1, SURFACE=	 1

222222 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 22222

1 1 [ 1 f i f i i l f 1 l i f 1 1 K^-3 3 ^3 î 3 3 3 3 3

1
3 3 3 3 3 3 3 3 •3 3 3 3 3 3 3 3 -3-3 3 3 3 3 3 3 -3 3 -3-5-3

SPEC
10. 1

NTFULKHEAD
HATA OPENING SCALE $

l C^- ) 2 8



{

DISPLRYW SX	 /1000	 NODE=	 1, SURFRCE=	 2
	 1,1/1

1 1 l -1 1 1 1 -1 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 --1 1 1 1 -1 1 1 1 1 -1 1

2 2222 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 8 2 2 2 22 2 2222

-3-3 3 3 3 -3 -3 4 3 3 L3 3 4 3 3 3 3 'f 3 3 3 3. 	. y 9 3 L-3 4 3 3 3 3 3 3 3 3 'y

P

SPEC	 NTF nULKHEAD
1o.1 	 HRTCOPENING	 SCHLE



1/1/1
D1S°LAY= SY	 /1000 , NODE=	 1, SURFACE-	 0

00000000000000 00 a 00 a v o 00 0 a0 a0 0 .a0000 0 0 0oo^

o O o a fJ v a D 0 0 0 0 0 0 0 0 0 0 a o a 0 0 a a a 0 a a 0 0 0 0 0 0 a 0 0 a

Lo 0 0 a'a 0 0 a 0 a a a 0 !] 0 a a 0 0 0 0 0 a 0 D a 0 a a 0 u 0 0 0 0 a 0 0 0 0

SPEC	 'NT F'^ BULKHERD
10.1	 HR E CH OPENING

F- 1 (-n- 1 Z,. 0 .



r

1/1/1
D1SPLRY= SY /1000	 NODE=	 1. SURFACE=	 1

Y

5 S a S 5 5 5 5 6 5 5 5 5 6 5 5 5 S 6 S 5 5 5 5 5 5 5 ; 5 5 5 5 5$ 5 5 5 5 5 5

2 2 332 2 2 3 3 2 2 2 3 3 2 2 2 3 2 2 2 3 3 2 2 2 3 3 2 2 2 3 3 2 22 3 3 2

01010 0 0 0 0 0 0 0 0 D 0 0 0 0 0 i 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,

SPEC
X0.1 NHATCFIUOPENING	 ^`^ SCALE



DISPLAY=  SY /1000	 NODE.	 1. SURFACE=	 2

i

5 -5 5 'S 5 •5	 5 Is S S 5 -S 5 5 6 5 -5 5 5 5 5 5 -5 S -5 5 -5 5 5 5 5 5 -5 5 5 5 5 5-5-5

2? -2 t2 -2 2 -2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 21 .2 2 i

0 0	 i	 1 1 Q U! 1 1 0 0 1 1 1 0 0 -1 1 1 0 0 .1 1 1 0 0 -f 1 f 0 0 1 1 -1 0 0 •1 1 1

	

SPEC	 NTF BU' KH"A{]

	

o • f	 HATCH OPLh I NG	 SCALE



1/1/1
DISPLAY= SX /1000	 NODE=	 1, SURFACE=	 0

SPEC	 NTF BULKHFFAD
2.1	 FLANGE SUR. ACE CAS_

1=-1 v- ^ 3 3



2.1e	 FLANGEUS^RFRPE

DISPLAY= SX /1000 . NODE= 	 1. SURFRCE=	 1

z



i	 1.

DISPLAYS SX /1000	 NODt=	 1, SURFACES	 2
	 I/1/1

k

2, 1
SPEC
	 FLANGEOSURFACDEr.



i

DISPLAY= SY /1000	 NODE=	 1, SURFACE=	 0
	 I/1/i

F

F

SPEC
2.1 F^RN6EUS^RFRCE Q SGRLE

l= ^ cs l 3 ^



1/1/1
DISPLAY= SY	 /1000 , 'NODE=	 1, SURFACE=	 1

SPEC	 NTF BULKH AD	 21
2.1	 FLANGE SUR ACE	 SCALE ^'



1/1/1
DISPLAY= SY /1000	 NODE=	 1, SURFACE=	 2

3

SPEC	 NTF PULKHERD	 0	 --
2.1	 FLANG SURFACE	 SCRL,E



f

1/i/1

12.1	 CROSSMC BN VIEW	 ^H^

=AZ PAGE IS.

POOR QUJAIHY	 Gr

r



1/1/1

SPEC	 NTF BULKHEAD	 Q-- -̂t

o



Ps ^

ra TG V	 C= CrcaS

1	 T	 rte/ y,	 i^ !^/ [	 IJ If f/ P.	 4,..



SPEC	 NTF DULKHERD	 0
•1.1	 ..VRLVE OPEN RND TEMP DIST	 SCRLE



-	 E

01SPLRY= SX	 /1000 . NODE=	 1, SURFACE=	 0
	 1/1/1

0 0 1 3 4 5 5 4 2 3 3 -5 -3 5 10 15 16
0 0 1 3 4 5 5. 4; 2 4 2 3 -S -3	 1 5 10 1 15 16
0 0 1 3 4 S S q 1242 3 -S --3 5 10 Is 16
0 0 1 3 4 5 5 4 2 12 3 -5 --3 5 10 15 16
0 0 1 3 4 5 542 €23 -S -3 5 10 15 16
0 0 1 3 4 5 5 4 c 2 3 -5 --3 5 10 15 16
0 0 1 3 4 5 5 9 2123 -5 -3 S 10 1u 16
0 . 0 1 3 4 5 5 412k 3 -5 3 S 10 15 16

0 0 1 3 4 5 5 4 2{ 3 --S -3 5 10 15 16
0 0 1 4 5 5 4 2 2 3 -5 --3 5 10 15 16
0 0 1 3 4 5 5 4 2 2 3 -5 -3 5 10 15 16

0 0 1 3 4 5 5 4 2 3 -5 -3 5 10 15 1 6

0 0 1 3 4 5 5: 2; 2? -5 -3 5 10 15 16
D 0 1 3 4 5 542 3 2 3 -5 -3 5 10 i 5 16
0 0 1 3 4 5 5 '1 2 2 3 -5 3 5 10 15 16
0 0 1 3 4 5 542!23 -5 3 5 10 15 16
0 0 1 3 4 S S 4 2 i 2 3 -S -3 5 10 15 16
0 0 1 3 4 6 5 4 2 12 3 -5 -3 5 10 15 16
0 0 1 3 4 1 5 5 4 2 2 3 -5 -3 5 10 15 16
0 0 1 3 4 5 `^ 4 242 1 3 -5 3 5 10 15 16
0 0 1 3 u 5 4 2 12 3 --5 -3 5 10 15 16
0 0 1 3 4 5 5 4 2 i2 3 -S -3 5 10 15 16
0 0 1 3 4 5542123 -5 -3 5 10 15 16
0 0 1 3 4 5 5 4 2123 -5 -3 5 10 1S 16
0 0 1 3 4 5 6 4 2 2 3 -S --3 5 10 15 16
0 0 1 3 4 5 542 23 -5 -3 5 10 15 16
0 0 1 3 4 5 5 4 2' 2 3 -S -3 5 10 15 16

.0-- 0 1 3 ti 5 5 4 2 2 3 -5 -3 5 ? C	 k 5 16
0 0 1 3 4 IS 5 421 23I -S -3 5 1	 10 15 16
0 0 1 3 4 5 5 4 2 ,41213 -5 -3 5 10 15 16
0 0 1 3 4 5 54214213 -5 -3 S 10 15 16
0 0 1 3 4 5 5 1 1 24213 -S -3 5 10 15 16
0 0 1 3 4 5 S 4 2 4213 -5 -3 5 10 IS 16
0 0 1 3 4 5 542123 -S -3 5 10 15 16
0 0 1 3 4 5 5 4 2 31-5 -3 S 10 15 18
a 0 1 3 4 5 5 412 1 3 --5 -3 5 10 15 16
0 0 1 3 4 5 5 1 2 3 -5 5 10 15 16

0 0 1 3 4 5 542123 -5
k-3

5 10 15 16
0 0 1 3. 4 5 5 '1 2 4 2 3 -5 5 10 15 16
0 0 1 3 4 5 5 4 2 2 3 -5 S 1	 10 15 16

SPEC
5.1

NTF BULKHEAD
SHELL Q SCALE 

3

^ I	 z-



1/1/1
DISPLAY=	 SX /1000 . NODE=	 1^ SURFPCEW	 1

A

F

0 1 2 2 312. 1 2 1 2 :"_10 -13 -13 4 12 16 17
0 1 2 2 3 2 2 . 1 2 2-10-13 -8 Y 12 6 17
0 1 2 2 3 2 2 1 2 32 10 -l3 -8 l 12 16 i7
0 1 2 2 3 2 2 L e ^_ 10 -13 -B q 12 L6 L7
R 1 2 2 3 2 2 1 +2,",- 10 - L 3 -8 1 1 12 16 17
0 L 2 2 3 2 2t _ ?10 -13 -8 4 12 16 17
0 1 2 2 1 3 1 2 2 112 M-4101-13 -8 4 12 16 17
U 1 2 2 3 1 2 2 1 2 rA21 10 -13 -0 4 12 16 17
0 1 2 2 3 12 2 1 2 2110 -13 -8 4 12 16 17
0 1 2 2 3 2 2 1

211
7
2

.410 -13 -8 4 12 16 17
0 1 2 2 3 2 2,, 10-13 -8 4 12 16 17
0 1 2 2 3 2 2 1-2 2 LO -L3 -8 4 !2 16 17
Q 1 2 2 3 2 2	 L-2, ^ LO -L3 -8 q 12 16 17
0 1 2 2 3 2 2 t-2 — 10-13 -3 It 12 16 17
0 1 2 2 13 12 2 1-2 " i ' 10 -13 -8 -1 12 1£ 17
0 1 2 2 312 12	 1 2~210 -13 --6 4 12 16 17
0 1. 1	 2 2 3 2 2 1 2 10 13 -5 4 12 16 L 7

0 1 2 2 3 2 12 1-2 101-13 -8 Y 12 L6 17
0 1 2 2 3 2 2 0-11 10 -13 -8 4 12 16 17
Q 1 2 2 3 2 2 1 2 "2 . 10 1 -13 -8 4 12 16 17
0 1 2 2 3 2 2 1-2 22 101-13 -8 4 12 16 17
0 1 2 2 3 2 2 12:c10 -13 -8 4 12 16 L 7
0 1 2 2 3 2 21c %i0 --13 -8 4 12 16 L7
0 1 2 2 312 2 1-2 2 L0 -13 -8 1 1 12 16 17
0 1 2 2 3 2 12,1 2 ': 10 -13 8 14 12 L6 17

1 2 2 3 -2- 2 1 2: 10 -13 --n i	 4 12 1 ti 17
0 1 2 2 3 2 2 _1-1'2 ,2 l d -13 -8 '1 12 1B 17
q 1 2 2 3 2 2 112 3 "-_	 10 -13 --1; q 12 16 17.
0 1 2 2 3 2 2 1 2 1,2110 --1 3 E -8 4 E	 12 16 17
p f 2 2 3 2 2 1 2 2 10 -13 -8_ q 12 16 17
Q 1 2 2 3 2 2	 L-2^?10 -13 -8 4 12 16 17
0 1 2 2 3 2 2 1-2 1 10 -L3 -8 16 17
0 1 2 2 3 2 2 1-2M2-1 10 - 13 -8

-
 16 17

0 1 2 2 3 2 2	 1 2 2; t0 - 13 -8

tq

1£ 17
0 f 2 2 3 2 2 1 2 ° 10 --13 -6  16 17
0 L 2 2 3 2 2 1 2 a 10 -13 -8  16 L7

! 2 2 3 2 2 1 2 _ 10 -13 -8  16 17
0 L 2 2 3 2 2 12'210 -13 -6 '1 l6 17
0 ! 2 2 3 2

2E
2' ._ 10 ^- L3 -8 4

J1,
 16. 17

0 L 2 2 3 2 2 2_10 -13 -© 4  Ln 17

SPEC
5.1

NTF BULKHEAD
SHELL 0 SCALE ^^



1/1/1
D I SPL.RY= SX	 /1000	 NODE=	 1, SURFACE=	 2

Q 0. 1. 3 51 8 18 7 17 15 3 2 6 8 13 16
0 0 1 3 ..5 18 18 !1! 15 3 2 6 8 13 16
0 0 1 3 5 8 15 77 15 3 2 6 8 13 16
0 0 1 3 5 8 18 7 7	 1 51 15 3 2 6 8 13 16
Q 0 1 3 5 8 8 7 7 MIS 3 2 6 8 13 16
0 0 1 3 $ 8 8. 7 7	 151 1S 3 2 6 8 13 15
0 0 1 3 S . 8 8 7 7 31cl, 15 3 2 6 B 13 Is —
0 0 1 3, 5 8 8 7 7 151 3 2 6 8 19 16
0 0 1 3 5 8 877 " 161 3 2	 1 6 6 13 16
0 0 ! 3 5 8 877 3 5 15 3 2	 1 6 1 8 13 16
0 0 1 3 5 8 8 7 7 315 3 2 6 8 13 16
0 0 1 3 5 8 0 7 7 6 15 3 i? 6 B 13 f6
0 0 1 3 5 8 8 7 . 7 15 3 2 B 8 13 15
0 0 1 3 5 8 877 "15 3 2 5 B 13 16
0 0 1 3 6 . 8 8 7 7 " 15 3 2 6 8 €3 16
0 0 1 3 5 8 877 3 G€5 3 2 6 B 13 16
Q 0 F 3 5 8 8 77 " 15 3 2 6 6^ 13 15
Q 0 1 3 5 6 8 7 ,7 plB 15 3 2 6 8 13 l6
0 0 1 3 5 8 8	 7 17 1615 3 2 6 •8 13 15
0 0 1 3 5 8 8 7 7 15 3 2 6 0 13 16
0 0 1 3 5 8 8 7 7 615 3 2 5 B 13 16
0 0 1 3 6 8 8 7 7 15 3 2 6 8 13 L6
0 0 1 3 5 8 877 15 3 2 6 B 13 16
0 0 1 3 5 8 8 7 7 15 3 ^2

2
6 8 13 16

0 0 1 3 6 6 8 7 7 5 15 3 6 8 F3 16
u 0 1 3 5 8 877 X15 3 ^2 6 8 13 15
0 0_ 1 3 5 8 877 15 3 2 6 8 13 16
0 0 1 3 5 6 8 7 7 15 3 2 6 8 13 1&

Q 0 1 3 5 8 8 7 7 " 15 3 2 S 8 13 l6
Q 0 1 3 5 8 8 7 7 15 2 6 B 13 ' k6

0 0 F 3 5 6 8 7 7 '	 IS 2 5 8 13 16
0 0 1 3 5 8 8 7 7 6 15J32 B 13 16

F 3 6 8 8 7 7 " 1S 2 8 l3 15
0 1 3 5 8 8 7 7 15 2 6 6 i^l 16

0 0 1 3 5 6 8 7 7 3 .1.5 3 2 5 8 13 15
Q 0 1 3 6 8 8 17 6 15 3 2 6 8 13 16
0 0 1 3 5 8 877 1S .3 2 6 8 13 16
0 0 1 3 5 9 677

0
t5 3 2 6 8 13 16

0 0 1 3 5 8 8 7 7' 1S 3 2 6 S 13 16
0 0 1 3 5 8 877 15 3 2 1 6 8 13 16

A

SPEC NTF HULKHERD
SHELL SCRLE5.1



0ISPLAY=	 SY	 /1000 , NODE=	 1 F c-)URF ACE-	 0
1 / I/ I

0 a 0 Q 0 Q Q a q 0 3 3 1	 5 8 8 8 8
.0. 0 0 . a 0 i 0 to 0 0 31 3 1	 5 8 8 6 8
0 0 a o p IQ o o Q 0 3 1	 3 5 8 B 8 $
0
0

0
0

0
O

o
a

131
p

o
o

o o
o 0 a

 ;0 1 3
0 3

3
3

5
s

8
8

8
B

6
B

8
8

.0. 0 0 o o a D o 0 J C 3 1	 3 5 8 5 8 8
0 0 0 0 0 0 0011 D101 3 3 5 8 8 B 6
0 a 0 0 0 a 0 00 3101 3 3 5 8 8 6 8
0 0 0 a 0 0 0 0 p )013 3 5 8 8 8 8
0 0 0 0 0 0 0 0 0 10 3 3 5 8 6 6 8
0 0 0 0 0 0 0 0 0 3 3 5 8 $ 8 8
0 0 0 0 0 0 0 00 30 3 3 5 8 6 8 8
0 0 0 0 10 0 0 a 10 0 0 3 3 5 8 8 8 8

0 a 0 a 1 0 0 a a p 0 3 3 5 8 8 3 8
D o a a 0 x 0 0 0 0 3 3 5 B B^ 8 8

0 a a 0 0 0 000 ,03 3 5 6 8 8 8
0 a 0 0 ol 0 0 0 0 p a 3 5 8 6 a 6
0 0 0 0 q 0 0 003-013 3 5 8 B 8 a
0 0 0 0 0 0 0 O a)0] 3 3 1	 5 0 13 8 8

0 0 0 0 0 0 0 D q 3 3	 1 5 8 8 8 8

0 D a a 0 x 0 0 03 10 3 3 5 8 8 8 B

0 0 0 0 0 11 0 0 0 0 3 3 5 8 B 8 B

a a a Q 0 a 0 0 0 3 3 5 8 8 8 8
0 0 a 0 0 0 0 0 0 0 3 3--6 0

i 8

8

_8

_^.
8
8

8 3 8
0
0'

0

D

0
0

0
D

0
0

0
Q

0
0

a
c

0
0

0

0
0

a
a

op
a 0
Q 00

O OOI

0 DD
a ^^0

^'^I

3
3

3
i0	 .:

3
3

3
3
3
3

5
;i

5
5	 I

+

6
5

B
8_

8 Y
8
6
8

B

B

8
8
0
6

8-
e

=
f3

8
8^

0
0

0
0

q

0
0
0

0
0

0
0

0 0
0 0

0 '^Q
0

3
J 3

0 0 0 0 010 0 q 0 3 3 5 B B $ 8

0 0 0 0 q 0 [7 0 0 0 3 3 s 8 B 8 8
0 0 0 0 a a 0 0 0	 O 3 3 5 8 a 6 8
0 0 0 0 a 0 Q a 0	 c 3 3 5 8 8 8 8
0 a 0 q 0 0 0 0 0	 0 3 3 5 8 8 8 8
0
D

a
0

0
a
0

0

0
0

4
0
0

0
0
0

0 E0

0 a
00 p ^^3

a

)0 -3- 1

3

3
3
3

5
5
5

Q

a
B

B
6
8

8
a
8

B
8
B

ff000
0 0 0 0 0 0 0 a 3 3 5 8 8 8 8
0 0 0 0 0 OO.o 3 q 3 3	 1 7 B	 1 6 8 8

NTF BULKHEAD
SHELL

R

SPEC
SUHL5.1



1/1/1
DISPLAY= SY	 /1000 , NODE=	 1, 3URFACE-	 1

0	 L	 1	 -i	 4 -AR 13- -96--22 -1l 5 13 !3 9
0 L E -1 4 1Q1'11 jail-22 -11 5 13 13 9
0 1 L -1 4 1G1 1-1 -VIM-22 -11 513 13 9
0 1 1 -1 430 -22 -11 5 13 13 9

0 ! 1 -1 4 10. 1.L-1 36 -22 --L 1 5 13 13 9
0 1 1 -1 4 1G1:1^ t 313 -22 -11 5 13 L3 9
0 1 1 --1 4 li3. 1 .1-3 38 -22 -11 5 13 13 9
0 L 1 -1 4 10- 1' 1-4 36 -22 -11 5 13 13 9
0 1 1 --1 4 1 Q 1414 --t- ' 381-22 -11 5 13 13 9
0 1 1 -1 -11 I G 14 1-4 313--22 -11 5 13 13 3
0 1 ! -1 4 l G 14 I-1 38j- 21 -11 5 13 13 9
D I 1 -1 4 1(ri'L3z 38 -22 -•11 5 13 13 9
0 1 I -L 4 19.1.11; 1 36 -22 -11 5 13 13 9
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SPEC	 NTF BULKHEAD	 0	 i$
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	 I / 1 / A
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