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INTRODUCTION 

1. PURPOSE 

The purpose of this document is to establish uniform engineering practices and 
methods for fluid fittmgs and to: 

a. Increase component interchangeability and reliability. 

b. Simplify procurement, storage, inspections, and environmental 
limitations. 

c. Expedite design by eHminating time spent on routine items for which 
design has already been accomplished. 

2. SCOPE 

This document is a compilation of standard fluid fitting parts and design standards 
used in the design of hydraulic and pneumatic systems used at the John F. Kennedy 
Space Center, Florida. 

3. RECOGNITION 

Standards originated for use at Kennedy Space Center are identified by a "KC" 
standard drawing number prefix. The coordination status for these standards is 
indicated at the lower left portion of the design standard sheet page. KC standards 
consist of both standard parts and design standards. 

4. NONGOVERNMENTAL STANDARDS 

Nongovernmental standards that are equivalent to KC standards are shown in this 
document as prefeiTed standards for fluid fitting parts and design. These non­
governmental -standards are published by the Society of Automotive Engineers 
(SAE). Application for copies of these standards should be addressed to the Society 
of Automotive Engineers, Inc., 400 Commonwealth Drive, Warrendale, PA 15096. 

The nongovernment standards shown in this document are interchangeable with 
"KC" fittings and are preferred for new design. "KC" fittings shall be utilized until 
existing stocks are depleted. New procUrements of ,nuid fittings equivalent to "KC" 
fittings shall use the preferred nongovernmental standards. 

1 
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· .818 
.466 2.125 1.646 2.5H •.128 2.131 2.23'1 2.258 -

·.885 cD 
·32 2 2.5818 · 12·UNJ·3A 1.781 ,476 2. 37!1 1.888 2.758 2.381 2 • .C&'t 2.,. z 

! 
l5 
r 

I • 
> 

K L N p R s v . v i 
r 

JDASH na: ...... •,116 ·.8111 ·.eee •,816 OIA ··•:i MIN X y 
~ 00 -.11145 ·.888 ·.11145 •.116 ·.881 ·.812 A£1" •.eel ~ 

NO. REF 
I~ Q 

~ 
·4 ~ 1.826 .148 ,448 .125 .562 .128 .8875 .228 .261 .11533 

,. 
.M-e ll! 

·6 ~ 1.11114 .156 .481 .141 .688 .887 .336 .411 

·8 Y.z 1.261 .187 .57111 .156 .8'75 .814 .4'58 .51!5 

·II " 1.481 .21<1 .628 .172 I.IHJ8 .132 .824 .'568 .62!5 .8683 

·12 ~ 1.188 .123 .685 .758 
1.572 .737 ~ 

·16 I 1.438 .<168 1.833 
.125 -·21 I~ 1.61'1 • 78't I. '758 .12'1 1.218 1.281 

.234 ---- .188 ~ .8411 .871 
·24 IY.z 1.635 .881 2.880 1.4'58 1.531 

·r---
·28 I~ I, 7'tl .873 2.3'75 1.6'111 I. 7<18 s ~ 1--- .8'58 .... 4 ..... 
·32 2 1.'116 .883 2.625 1.'148 2.111411 N . 

CD 
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CUSTOOIAN• JOtfi F. ICENNEOY SPI'CE CENTER 
~MENT SPEC. FITTING END, STANDARD DESIGN STANDARD 

fOE DIMENSIONS FOR BULKHEAD 
COORDINATION STATUS FLARED TUBE CONNECTION KCl04 

KSC DE FOR SEAL RING SHEET 2 OF 3 
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GP-425 

---------··----~~~ 
'

FED suP CLASS 

NONE 

NOTES• [;:> 
2. 

3. 

.c. 

II. 

CiROOVE FORMED SHALL BE SMOOTH At() FREE OF ALL T~AO MMKS. 

ON STYLE S FITTING END THE L DIMENSION PROVIDES FOR A VASHER TO 
FORM BACKING FACE AGAINST BU..KHEAD Nil A .131 INCH LAND FOR 
POSITIONINO IN BLt.KHEAO. ON STYLE E FITTING END NO WASHER IS 
REOUIA£0, 

REMOVE AI.L BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERVISE 
t«<TEO. 

DIMENSIONS IN INCHES ~ESS OTHERitiS£ SPEC IF lEO • 

THIS SURFACE SHALL BE FREE OF BURRS, LONGITUDINAL AND SPIRAL TOOL 
MARKS AND SHALL BE SMOOTH. EXCEPT THAT AHN\A.AR TOOL MARI<S IfiLL BE 
ALLOVEO TO &4 HICROINCHES AA MAX, 

LEAVE GROOVE CORNERS MD EOOES .18!5 MAXIMUH RADIUS. FINISH GROOVE 
TO &4 MlCROINCHES AA MAX. 

DIMENSIONS c. Q, F, AND X SHALL BE CONCENTRIC VITH EACH OTHER AND 
VITH ._L ELEMENTS OF TH£ 37• ANGLE CONICIIL SURFAC£ MEASI.RO AND 
CALCU.ATEO AS INCLUDED ANCit.ES VI THIN .81!5 T, I.R. 

T <THREAD PITCH OIA. I SHAU. BE CONCENTRIC TO OINENSION 'C' VITHIN 
.815 T,J,R. 

SOUMENESS BETWEEN THREAD PITCH DIAMETER AND FACE OF HEX ON STYLE 
E OR FACE OF SHOt.l.IIER ON STYLE S FITTING ENOS SHALL NOT EXCEED .885 
FOR SIZES DASH II .AND SNAL.LER OR .188 FOR LAACiER SIZES. WHEN 
MEASURED AT THE OUTER DINETER OF THE FACE. 

CHAM"ER •s• • 5• OPTIONAL . 

FIOJGNESS OF MACHINED SURFACES SHALL BE 125AA MAXIMUM PER ANSI 
846.1 UNLESS OTHERVISE SPECIFIED. 

FITTING END, STANDARD 
DIMENSIONS FOR BULKHEAD 
FLARED TUBE CONNECTION 

FOR SEAL RING 

DESIGN STANOMO 

KC104 
SHEET 3 OF 3 

.... 
tl' 

i ... 

5 



0) NOTICE• IIHEN GOVERNMENT ORAIIINGS. SPECIFICATIONS OR OTHER OATr.. l.f!E VSEO FOR ANY PVAPOSE Oli~R THAN IN CONNECTION IIITH A DEFINITELY RELATED GOVERNMENT 
PROCUREMENT oPERATION. THE UNITED STATES GOVERN!o4ENT THEREBY IN\:&JI\S NO RE!>PONSIBILITY NOR ANY OBLIGATION WHATSOEVER ANO TM£ FACT THAT THE GOVERNHENT HAY 
HAVE FORMULATED, FUlNISHED. · OR IN ANY WAY SUPPLIED THE SAID ORAIWJ'iS, 'iPECIFIC4TIONS. OR OTHER DATA IS NOT REGARO£D BY IMPLICATION OR OTHERWISE AS IN 
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} 
.; . 

NOTICE• WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS OR OTHER OATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT 
PROCUREMENT OPERATION. THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER ANO THE FACT THAT THE GOVERNMENT MAY 
HAVE FORMULATED. FURNISHED. OR IN ANY WAY SIJPPL lEO THE SAID DRAWINGS. SPEC IF I CATIONS. OR OTHER DATA IS NOT REGARDED BV IHPLICATION OR OTHERWISE AS IN 
ANY MANN(R LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION. OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUrACTURE. USE. OR SELL ANY PATENTED IN· 
VENTION THAT MAY IN ANY WAY BE RELATED THERETO. 

c 0 F •••• .... 3 .... 2 
THREAD T A 8 ·.885 OIA E -.ee3 J L v v 

X y z DASH TUBE MIL·5·887q DIA ..... DIA ..... . .815 •.181! MIN 
DO -.845 

~ 
-.e.C5 -.000 -.eel •.802 REF ·.eet 

NO. REF rl:> I::>_ ~ I&>-
-4 ~ .4375·20 · UNJF·3A .172 •.ee3 . 208 ,35" -1"3 .688 .364 .565 .075 .020 .0075 .220 .261 .0533 - .904 • ~~------1 -6 ~ .'5625 · 18·UNJF-3A .zq? .213 • 476 • 318 .813 .491 .'571 .083 .007 -336 .401 

-a ~ • 75H ·l6-UNJF•3A .3"1 

·11!1 ~ .87'59· 14 ·UNJF ·3A .484 

· 12 ~ l.tii6ZOS·I2 ·UNJ·3A .seq 

·16 I I. 3125-12-UNJ-JA .94<4 

-20 I~ 1.6250·12·UNJ·3A 1.078 

-24 I~ 1,9750·12·UNJ-3A I. 312 

-28 I~ 2.2509·12 ·UNJ-3A 1.547 

·32 2 2.5000·12·UNJ·3A I. 781 

NOTES• [;::> 

2. 

3. 

!!::> 

~ 

(;:> 

If>-

e. 

• .01!14 .268 .654 .426 1.000 .. 003 .660 .672 ,l!lq4 .014 .450 -.004 

.281 .767 .'53q 1.125 .773 .773 - 107 .032 .024 .'569 

•.005 ,qJB .664 1.375 ,q45 ,97q .023 .685 

.• 987 .339 

·.005 1.189 ,qiJ 1.625 t. lqs ,qzs ,qse 
•.016 r--

•• 988 .382 1.501 1.147 1.875 1.597 ,q7:) .9zq 1.200 
.125 .040 -.005 

-3q3 1.750 1.381 2.125 '· 756 1.0qg 1.-450 

·.810 
,466 2.125 1.646 2.509 •• 020 2.131 1.223 1,6q0 

.050 .044 · .005 • 476 2.375 1.880 2.750 2.381 1.349 l.q40 

SOUARENESS BETWEEN THREAD PITCH DIAMETER AND FACE OF HEX SHALL NOT 
EXCEED ,005 FOR SIZES DASH 10 ANO SMALLER OR .008 FOR LARGER SIZES. 
WHEN MEASURED AT THE OUTER DIAMETER OF THE FACE. 

BREAK SHARP EDGES UNLESS OTHE~WISE NOTED. REMOVE BURRS AND SLIVERS, 

DIMENSIONS IN INCHES. UNLESS OTHER~ISE SPECIFIED. 

THIS SURFACE SHALL BE FREE 01' BURRS. LONGITUDINAL AND SPIRAL TOOL 
HARKS AND SHALL 9E SMOOTH EXCEPT THAT ANNULAR TOOL HARKS WILL BE 
ALLOWED TO 64 MICROINCHES AA MAX. 

LEAVE CROOVE CORNERS ANO EDGES .005 MAX RADIUS. FINISH GROOVE TO 
64 MICROINCHES AA MAX . 

DIMENSIONS C. Q, f, AND X SHALL BE CONCENTRIC WITH EACH OTHER ANO 
WITH ALL ELEMENTS OF THE 37• ANGLE CONICAL SURFACE MEASURED AND 
CALCULATED AS INCLUDED ANOLES WITHIN .005 T,I,R. 

T I THREAD PITCH OIA, I SHALL BE CONCENTRIC TO DIMENSION 'C' WITHIN 
,015 T, I.R. 

ROUGHNESS OF MACHINED SURF~CES SHALL BE 125AA MAXIMUM PER ANSI 
846. I UNLESS OTHERWISE SPECIFIED. 

.515 

.625 .0693 

.750 

1.033 

1.291 
.071 

1.531 

t. 7q0 
.eq0 

2.040 • 



GP-425 

• • 
(FED SUP CLASS 

4730 

ffi' C J- THREAD T IREFl ""'"' '"" "" ~-- hco~V' I 
KC141 FOR TUBE r-- REF 

SIZE'"'"""-~ 'n-{_ '"""I'"' r-""" o -·-I I r- - !<~ - -•- - - -+I - - r 1- --Y=')JL_ -,_ ....- - ..... 
/ -

- ~ ~JTTING END PER KCJ0S 
DIA HOLE ·1::: ) STYLE E. FOR TUBE SIZE 

I 

DEPTH 0 ---- SPECIFIED I 
r-"0 

SEAL Rl t.iG 
PER KC103 

t REF I 

~ 
~ 

lSI 
~ -
rD 

DETAIL A i 
<r ex: 
Cl 

CONICAL END HATES 
~ 

DASH NO. WITH FITTING FOR TUBE END A c ! D Cl 

•.Nil REF REF % 
([ 

CRE AL 
TUBE 00 TUBE THREAD T -.1175 c STEEL ALLOY OD REF w 

"' -
K6·4 06 · 41 ¥ .974 . 172 .219 > 

UJ 
JA 7/16-20 ex: 

k8 -4 08 · 4 
.313 I 1-o 1-S 1.005 .219 

KB-6 08-6 r-:-¥ 9/lo-18 c 
Kl0 · 6 010 · 6 ~ 1.036 .234 .281 ..., 

"' !<12-4 012-4 Y.i 7116-20 -> 
1.099 ... 

K12·6 012-6 ~ ¥ 9/16· 1 B .266 .313 
a:: 

Kl2·8 012 · 8 1. 193 
1-S 3/4-16 

1<16-8 016-8 1.271 
I . 281 . 3414 

K16·12 016-12 ~ 1-1116-12 1.474 

K20·8 020-8 1-S 3/4·16 I . 411 .438 ----1<20-12 020-12 1-1/4 ~ 1-1116 - 12 1. 536 .313 .375 -K20- 16 020-16 I 1-5/16-12 1.599 .438 

K24 · 12 D24·12 ~ 1·11 16·12 
1.6311 .406 

K24 -16 024-16 1-l/2 l 1-5116-!2 .344 

K241·20 024-20 1- 1/41 1-5/8-12 1.693 
:------

. 500 
II> 

KJ2·16 032·16 I l-5116·12 2.036 . 625 ~ ,..._ 151 

1-5/8-12 -K32·20 032·20 2 l-1/4 1. 786 .486 .469 .;, 1---:-
K32·24 032 · 24 1·112 1-7/8-12 1. 911 . 531 

0 ... 
> 
0 

f 
~ 

CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 

PROCUREMENT SPEC. STANDARD PART 
KSC-F-124 REDUCER-ADAPTER, CONICAL 

COORDINATION STATUS END FITTING AND FLARED KC106 
KSC DE 

TUBE FOR SEAL RING 
SHEET I OF 2 

KSC FORM 32·85 ICG 41921 
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MATERIAL: 

FINISH: 

SCREW THR(AO: 

NOT!::S: 

EXAMPLE OF 
PART NOS. 

CUSTOOJAfl: 

•• 
2 . 

3. 

4. 

s. 

PROCUREMENT SPEC. 

KSC·F-124 

COORDINATION STATUS 

I(SC 0£ 

GP-425 

SEE PROCUREMENT SPECIFICATION: ALUMINUM ALLOY. 2024·T6. CODE '0': 
CORROSION RESISTANT STEEL !CLASS 3161, CODE "K' !WAS CODE 'C'> 

SEE PROCUREMENT SPECIFICATION 

SEE PROCUREMENT SPECIFICATION. 

REMOVE BIJ'IRS ANO SLIVERS. BREAK SHARP EDGES UIIII..ESS OTHERWISE NOTED. 

Dl!o£NSIONS IN INCHES UNLESS OTHERWISE SPECIFIED. 

FOR OESIGN FEATl.lRE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENcED HEREIN. 

IIEF'EREticED OOCUMENTS ·sHALL BE OF' H£ ISSUE IN E•FECi ON THE DATE OF' INVITATION 
FOR BID. 

HARKING Of FliTIN::.S SHALL BE CONSISTANT WITH PROCUREMENT SPECIFICATION USING 
AWUCABLE KC STAN-JARD AND PART NUMBER DESIGNATIONS AS SHOWN ON THIS OAAWING. 

KCI06K8·1' : A£DI.JCER·AOAPTER - FOR ~ DO TUBE CONICAL i'JTTING 
END TO ~ OD TUBE. CORROSION RESISTANT STEEL 

KCI06012·~ : REDUCER-ADAPTER - FOR ~ 00 lUBE CONICAL FITTING 
ENO TO ~ 00 TUB£, ALUMINUM ALLOY 

~OHN F. KENNEDY SPACE CENTER 

REDUCER-ADAPTER, 
END FITTING AND 

TUBE FOR SEAL 

CONICAL 
FLARED 
RING 

STANDARD PART 

KC106 
SHEET 2 OF 2 

-' co 

0 ... 
f 
' 

KSC FORM 32-85 I CG 4/92 l 
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GP-425 

10 

"Ill 
I I I I 

THREAD T 
KCI65 RETAINING I REF l 
WIRE 

FITTING END PER KC105 
STYLE G FOR APPLICABLE 

TUBE SIZE. TWO ENOS 
DETAIL A 

DASH NO . ~ DIM. 
SWIVEL NUT 

T..-£ THREAD T B DIM c 0 E PAD KC139 RETAIN 

CRE 
STEEL 

K4 

K6 

KB 

1<10 

K12 

K16 

K20 

K24 

K28 

KJ2 

MATERIAL : 

FJtiJSH: 

SCREW THREAO. 

JIIOTES: .. 

AL DD REF •.000 • • 800 

ALLOY REF -.063 - . 863 

04 ~ 7116-20 .906 .704 

06 ~ 9116-IB 1.07B .891 

08 ~ 3/4·16 1.266 . 969 

010 ~ 7/9-14 •1 .469 1.141 

012 ~ 1-1116-12 1.672 1.204 

016 I 1·5116 - 12 1.82B 1.422 

02111 I'A 1·5/8· 12 2.078 1. 704 

024 I~ 1-7/tl-12 2.344 1.875 

028 ~-J ~- 1/4·11 . 12.828 2 . 063 

032 3.078 2 . 454 :t 2-112-12 

SEE PROCUREM~NT ~?ECIFICATION, 
ALUMINUM ALLOY, <0014 · 16, CODE "0" 

DIM RAD DIM. CRE AL REF t.83 STEEL ALLOY 

1.080 .063 .438 1(4 04 

I .250 .563 K6 06 

1 . 375 . 750 K8 DB 
. 0'14 

I .625 .B75 K10 010 

1 . 750 1.063 K12 012 

2 . 000 
.125 

1. 313 Kl6 016 

2 . 313 1.625 K20 020 

2.594 
.188 

I .875 K24 024 

2.91110 2.25111 K28 028 

3.375 .250 2.500 1<32 032 

CORROSION RESISTANT STEEL I CLASS 3161, CODE "'< . I WAS CODE "C" I 

SEE ?ROCUREH~NT SPECIFICATION . 

SEE PROCUREMENT SPECIFICATION . 

lNG 
WIRE 

KC165·4 

KC165·6 

KCI65·8 

KCI65·10 

KCI65·12 

KC16S-16 

KC165·20 

KCI .65·24 

KC16;)·28 

KCI65-32 

REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES t.N..ESS OTHER..,IS£ NOTED. 

2 . OIHENSIONS IN INCHES . UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS t , 016. 

EXAHPLE OF 
PART NOS. 

3. 

~ . 

5 . 

FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OYER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF: INVITATION 
FOR 810. 

MARI<ING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPt:CIFICATION USING 
APPLICABLE KC STANDARD AND PART NI.J'oiBER DESIGNATIONS AS SHOWN 
ON THIS OR~WINC. 

TOLERANCE uP TO AND INCLUDING ·6 SIZE t2•1/2' ABOVE ·6 SIZE :1-l/2'. 

KCI07KB : TEE WITH SWIVEL END ON RUN,~· 00 TUBING. CORROSION RESISTANT STEEL 
kCI07012 = TEE WITH SWIVEL END ON RUN. ¥' 00 TUSING. ALUMINUM ALLOY 

STANDARD PART 

KC107 

l~l ,IX 
I ! 
13 

~~ 
:­> 
j:E 

' 11'1 

c 

I 

I 
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KCI40 
loo'ASHER 

DETAIL A 1--- A 

"-1~=---+-.... 
I ; I ::1---V 

R 

FITTING END PER KCI05 
STYLE G FOR APPLICABLE 

TUBE SIZE 

· ~ - - ---4--t--r ., --- 1 
I 

! E ~,_,...i-T; -1 
THREAD T -~;:;:$~;_......._ 

c REF l 'I I =lf J 0 

w~ ~-:-;] 

SEAL R i NG 
PER KCI03 

C REF l 
\ . 

FITTING ~N~PER KCIJB 
STYLE T FOR APPLICABLE 

TU8E S!ZE 

~~ 
~ 
L-/ 

OETAIL A 

DASH NO . 

CRE AI. 
STEEL ALLOY 

1(4 D4 

K6 D6 

K8 08 

K10 010 

1<12 012 

Klu 016 

K~i' 028 

K24 02·1 

K2S 028 

K32 032 

MATERIAL• 

FINISH• 

SCREW THAEAQ, 

NOTES • 

EXAMPI..E OF 
PART NOS . 

i. 

2 . 

3 . 

4. 

5 . 

lUBE 
DO 

R£F 

TIIIEAO T jA DIM. 8 DIM E RAO R RAD F PA0'--I-:1!1BrU·7'Llllk!"'HETAD-r?ii!!MI:-Tr.--t--n;l!ri'CWAir1Sr-HE-rR'7m'Ai-l 
REF • . 11188 •.180 •.83 •.03 DIM. ' ·F~-~E F_~ AL ~1:'':!.~1:. FOR AL 

· . 063 ·.863 ·.83 -.03 •~116 STEEL ALLOY STEEL A_L_L_O! 

~ 

* ~ 

~ 

~ 

I 

1!4 

I~ 

·~ 
2 

7/16 · 20 . 986 1. 1163 

9/16 - 18 1.078 1.281 

3/4· !6 1.266 1. 48S 

7/8·14 1.469 1. 735 

1·1/16-12 1. 672 1 .969 

·..JIIl6 _ASSl___lt ~y 6C:-C:Y A""~ 

.063 . 242 . 438 AN9.?4·K4 AN924·04 KCI40C4 KC140D4 

• 31 7 • 563 AN924 • K6 AN924 • 06 KC I 40C6 KC 140D6 -
.094 

. 414 • 750 AN924 • K8 AN924 ·08 KC 140C8 KC 140D8 

. 484 . 875 ~24·1( lejAN924·010 KC 140C 10 KC 140Dllll 

.586 1.063jAN924·KlcjAN9C!4·Q12 KC148CJ2 KC14IIID12 

i 
<1 

! 
I.:J 
a: .. • 719 l .313jiiN92~·KHjAN924 · DJ6 KC14IIC16 KCI'10016 

• 125 t---+---+------+-------+----+-------1 > 
• 875 I • 625 ~N9241 ·K~ ~N924 ·D20 K<; 148C20 ·KC 1411020 ; ~ 

J·S/16· 12 1. 828 2 . 078 

l·)/8·12 2 . ~78 2 . 281 

!·7/8·12 2 . 344 2.422 

2·1/4·1~ 2 . 828 2.:113 

2.922 ."?·II:>· i2 J3 . 371l -

I . 031 I • 875 jAH924 ·K24 AN924 • Q24 icC i 48C24 

1 . 125 2.25GijAH924·!<i!E AN924·028 KCI48C?9 

• l 88 I .383 2 .50111!AN924 · K32tAN924·032 ·i<c 140C32 
-----~---~ ___ ._ ___ ._ ___ ~------------·~-----~ 

KC I 41'1[)2~ I "';; 

KC 14.0028 I ':; 
KC -~~032 j I# 

> 

S~E DROCUREH£~T SPECiriCATION . 
ALUMINUM A!...LOY, 211114·16. COOE 1)" 
CORROSION RESISTANT STEEL ICLASS 316>. COOE 1<" tWAS CODE ·c · l 
.oAN924 CRES NUTS HAY BE E llHER 304. CODE "J • OR 316. CODE "K - . 

SEE PROCUREMENT SPECIFICATION . 

SEE "ROCUREHEtll SPEC IF I CAT ION. 

REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTI!tRWISE loiOTEC. 

OIHENSIONS IN INCHES . UNLESS OTHERWISE SPECIFIED . TOLERANC~ DECIMALS 1.916. 

FOR CESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OYER PAOCURE"1ENT 
DOCUMENTS REFERENCED HEREIN. 

REFERENCED OOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION 
FOR BID. 

MAAKING Of" FITTlNGS SHALL 8E CONSISTENT WITH PROCUREfoENT SPECIFICATION USING 
APPLICABLE ICC STANDARD AND PART NUMBER DESIGNATIONS AS SH0\1111 
ON THIS [)RAWINC • 

TOLERANCE UP TO AND INCLUDING ·6 SIZE !2·112' ABOVE ·6 Si ZE !l·l/2" . 

lCCI08K8 • ELBOW. W 00 TUSING. CORROSION RESISTANT STEEL 
KCIGI8012 • ELBOW. ~· 00 TUBING. ALUMINUM ALLOY 

~ 

II 
I ' 

ocr ·Z>-~~~~------------------------~~~~~~~~~=-~~=-----------------------------~-i Wfiltj~ CUSTODIAN: JOHN F. KENHEDY SPACE CENTER 

z~,_- ~~~~~~~--~------------~--------~~----~-------------r--------------------, w <t _,,_ PROCUREMENT SPEC. 

j~~ffi! KSC·F-124 ELBOW ASSY' 90 ° t FLARED 
~~~I~ ... C_O_OR ... D .. I-NA_T_ION-... 5,-A-TU-S~ T usE & MALE ADJusT AS L E 
~g~,.~ END, FOR SEAL RING 
~f U ~ LK~SC~~D£~-:-~~~~...1.~-------------------------------------"'----SHE....;;.;.E_T __ I _o_F __ , ____ _, 

KSC FORM 32·85 CCG 4/921 

STANDARD PART 

KC108 

11 
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...JO:Q. 
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oz-w 
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Q.LIJZ 
CUll~ c 
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~ .X 

0 •0 
W;z:lll 

?i(f)~ • 
.:§:i~ 
~u.:!-

e!=~~ a: 
0:)o0C' 
wc:o-~ 
:~;..,.:a: 
.-a:U)O 
ow u 

J:LIJ a::: ..... 3:cr 
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<I>ZC% 
z~wo 0 -Ill 
- ...JO: .... a:: 0. L&J • 

~~!JCL ·~ 
-O(f)O:W 
~0 Wet: 

;::;"'~;:~ ww:I<O>­co. ... 
1/)(l)ooo)-0 

._zzw 
<t><l<% ... 

• <% 
lll0%0:...J 
~~-o~ 
--a:a: l<zo..,w 
<%::> Cor:> 
a: -' 
Cl.&.l ·O~ 

XOX<l 
~ ... w ~ z J:w \t! fJ)X..-. 
2 '%,_ i 
a:5a:o 
~.AJ-~zz 
> ........ --

----t-o---- A -+--1 FITTING END PER KCI05 
STYLE G FOR APPLICABLE 

TUBE SIZE . TWO ENOS 

FITTING END PEA KC137 
FOR APPLICABLE TUBE SIZE 

SEAL RINCi 
PER KC18J 

I REF l 

KC165 RETAI!ING 
WIRE 

KC139 
SWIVEL NUT 

DETAIL A 

>!IISH NO . ~ OIH. 
SWIVEL NUT 

TUBE THREAD T 8 DIH c D E PAD KCI39 RETAIN 

! CRE 
1 STEEL 

1(4 

1(6 

K8 

K18 

1(12 

K16 

K20 

1<24 

K28 

t<32 

11AT~P.IAL : 

FINISH: 

SCREW THREAD: 

NOTES : I. 

AL 00 REF •.1011 .... 0 

ALLOY REF ·. 863 -.031 

04 ~ 7/16·20 .906 .704 

06 * 9/16·18 1.078 .891 

08 !.; 3/4·16 1.266 .969 

010 ~ 7/8•14 1.469 1.141 

012 ~ 1·1/16·12 1.672 1.284 

016 I l·:i/16·12 1.828 1.422 

028 I~ 1·5/8·12 2 . 078 I. 71114 

024 I~ 1·718·12 2.344 1. 875 

028 I~ .2· 1/<1 · 12 2.828 2.063 

('32 2 2•1/2·12 3.078 2.454 

SEE ~AQCURi11£NT SPECIFICATION. 
ALUMINUH 4\.LOY, 2014·T6, CODE '"()" 

DIM RAO DIM. CRE Al REF !.03 STEEL ALLOY 

1.000 .063 . 438 K4 04 

1.250 .S63 K6 06 

1.375 .750 K8 DB 
.094 

1.625 . 875 1<10 010 . 

1. 758 1.863 1<12 012 

2.000 
. 125 

1.313 Kl6 016 

2.313 1.625 1<2111 D20 

2 . 594 
.188 

I .075 K2'1 D2'1 

2.900 2.25111 K28 028 

3.375 . 250 2.500 o(32 032 

CORROSION ~CSISTANT STEEL tCLASS 3161. COOE "K' tWAS CODE "C"I 

SEE PROCUR:OiotENT SPEC IF" I CAT I ON. 

SEE PROCUREMENT SPECIFICATION. 

lNG 
WIRE 

KCI65·4 

KCI6S·6 

KCifl5·8 

KCI6S· 18 

KCib5 ·1 2 

KCI65·16 

KCI65 · 2111 

Kr:l~5-24 

KCI6:. · 28 

KCI65·32 

REMOVE BURRS M0 SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED. TOLERANCE nECIHALS t.~l6. 

EXAI'IPLE OF 
PART NOS. 

3 . 

4 . 

5. 

FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENt~ OVER PROCURE~NT 
DOCUMENTS REFEhENCtD HEREIN. 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON Tl-iE OA!E OF INVITATION 
!=OR BI(J. 

HARKING OF" FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
APPLICABLf ICC STANDARD AND PART NUMBER O£SIGNAllONS AS SHOWN 
ON THIS ORAWINi:i. 

TOLERANCE UP TO ANO INCLUDING -6 SI.ZE !2·1 12" ABOVE ·6 SIZE tl·l 12• . 

KCJ0'!1<8 ·:TEE WITH SWIVEL END ON OUTLET.W OD TUBJNG,CORROSION RESISTANT STEEL 
KCI0'!012 • TEE WITH SWIVEL. END ON OUTLET.~· 00 TUBING, ALUMINUM ALLOY 

' CD 

. 
VI 

c 

I 0<% Ill 

Offic:iffi :r ~C~U~S~TO~O:":l:":A~N:-:-------------J~OHN~-:F::-.~IC::E~NN:-::E~O=:Y~SP~A"::CE:-:C::E~N"::TE::R:---------------..... -f 
z~~~:s: ~~~ ..... ~~~--r-------...... --.._~..--.--.....;.-.-.....;;. ______ ,_ __________ -4 

~ <t_,,_ PROCUREMENT SPEC. ,__, ([ 

~iffiO:: ICSC-F-124 TEE ASSY·, FLARED TUBE' 
~~~~~~c~OOR~o=JNA~T~JON~s,~AT~us~ FEMALE SWIVEL END ON 

STANDARD PART 

KC109 
=g~,..~ OUTLET, FOR SEAL RING 
~f !~~ LK_s_c_DE-------'-------------------------'---SHE--E-T--1 _OF ____ _, 

KSC FOAfl 32·15 c CG 4/92 l 

12 
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P------------------------------------·· ------------------------~F=ED~s~UP~C~L~A=ss~ 
4730 

FITTING END PER KC138 
STYLE T FOR ~PLICABLE 

TU8E SIZE 

FITTING END PER KCI05 
STYLE G FOR APPLICABLE 

TUBE SIZE . TWO ENOS 

DASH NO. 

CAE AL 
STEEL ALLOY 

"" 04 

1(6 D6 

K8 D8 

K10 Die 

k l 2 012 

K16 Dl6 

K20 D20 

K24 D24 

K2B 028 

K32 D32 

MATERIAL : 

I'IN!SHs 

SCREW THREAD: 

NOTES : 

EXAMPLE OF 
PART NOS . 

L 

2. 

3 . 

4. 

s . 

DETAIL A 

TIS£ THREAD T ~ DIM. B DIM. E RAO F PAD BULKHEAD NUT WASHER 
00 REF ..... •.800 •.03 

REF · .863 ·.863 -.03 

'A 7/16·28 . .986 1.863 .863 

I 9116· 18 1.078 1. 281 

~ 3/4 - 16 1. 266 
.094 

1.48S 

~ 718·14 1.469 1. 735 

~ I· 1116- 12 I .6'l2 1. 969 

I I·S/16·12 1.828 2.1178 
. 125 

1'A J·S/8-12 2 .078 2 . 281 

I~ 1-718- 12 2 . 344 2. 422 

1~ 2 · 1/4 - 12 2 .828 2.813 

l 2-1/2-12 3.878 2.922 .188 

SEE PROCUREMENT SPECIFICATION . 
At..IJMINUH ALLOY , 2014· T6, CODE 1) ' 

DIM • 
F}JtJ~~ 

f!JR AL F~E~~E ::::! ~LfvY "A~~v-

. 438 AN924·K4 AN924·04 KC148C4 

.563 AN924 · K6 AN924·D6 KCI48C6 

. 7se AN924·K8 AN924 · 08 KCI48C8 

.875 AN924·KIIl AN924·DI0 KC 140C 18 

1.063 AN924•Kii! ~924 · DI2 KC140CI2 

1.313 AN924 · KI6 AN924·016 KC140C1~ 

1.625 AN924 · K2(1 AN924·020 K1: 14IC20 

1.875 AN924·K24 AN924·024 KC14IC24 

2.251o! AN924·K28 AN924 ·028 KC140C28 

2.500 AN924·K32 AN924 · 032 KC 140CJ2 

CORROS 1 ON RES I STANT STEEL t CLASS 316 l, CODE 'K • t WAS CODE ·c- l 
4AN924 CRES NUTS HAY BE EITHER 304, CODE "J" OR 316, CODE o: ·. 
SEE PROCUREMENT SPECIFICATION. 

SEE PROCUREMENT SPECIFICATION . 

F_C!R AL 
A}.t.Pvy 

KC14004 

KCI4006 

KCI4008 

KCI40011l 

KCI40012 

KC 140D16 

KC140020 

KC140024 

KC140D28 

KC140D32 

REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS ! . 016. 

FOR DESIGN FEATURE PURPOSES. T~S DRAWING TAKES PRECEDENCE OYER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

REFERENCED DOCUMENTS SHALL BE OF" THE ISSUE IN EFFECT ON THE DATE OF INVITATION 
FOR BID. 

MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USINC 
APPLICABLE KC STAI'{)ARO AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 

TOLERANCE uP TO AND INCLUDING -6 SIZE 12-1/2' ABOVE -6 SIZE ~1·1/2'. 

KCIJ0K8 ~ TEE. AOJ. END ON RUN • .Y.!' 00 TOOING. CORROSION RESISTANT STEEL 
KCIJ0012 : TEE. ADJ. END ON RUN. *' 00 TUBING, ALUMINUM ALLOY 

STANOMD ·PART 

KC 1 10 

ac .,... · »-• c e& 4192 • 

. 
ID 

i 
a: c ... 
3: .. 
> 
"' a: 

. 
or> 

c ... 

I 
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FITTING END PER KC10S 
STYLE G FOR APPLICAB~E 

TUBE SIZE. TWO ENOS 

SE~L RING 
PER KCI0J 

I REF ) 

FITTING END PER KCI3B 
STYLE T FOR APPLIC~LE 

TUBE SIZE [)€TAll A 

DASH NO. 

CRE AL 
STEEL ALLOY 

K4 04 

K6 06 

K8 08 

Kllil ore 
K12 012 

Kl6 016 

K20 020 

K24 024 

K28 028 

K32 032 

HAfERIAL : 

FINISH; 

SCREW THREAD: 

NOTES : I. 

Tli3E THREAD T ~ DIM. ~ DIM. ERAD F PAD BULKHEAD NUT WASHER 

00 REF •.100 •.eee • . 83 
REF ·.163 -.063 · .13 

~ 7116-20 . 906 1. 063 .063 

~ 9/16 · 18 1. 878 1. 281 

~ 31, ·16 1.266 
.894 

1.485 

" 7/8·14 1.469 I. 735 

lA 1·1/16· 12 1. 672 1. 969 

I J-S/16-12 1.828 2.078 
.125 

I~ 1•5/8-12 2 . 078 2.2BI 

I~ 1· 718·12 2.344 2.422 . 

~~ 2-1/4·12 2 . 828 2 . 813 

2 2-1/2 - 12 3.078 2.922 . rae 

SEE PROCUREMENT SPECIFICATION. 
ALUMINUM ALLOY. 2014·16, CODE "0 . 

DIM. 

F6~~j~ FA}:L~J F~fl~ : · :~~ 
.438 AN924·K.II AN924·04 KCI4GIC4 

.563 AN924 · K6 AN924·06 KCI40C6 

.750 AN924·K8 AH924·08 KCJ40C8 

.875 ~24-KJQ ~924•010 KCJ40Cifll 

1.863 ~924 · KI2 AH924 · 012 KCI40CI2 

1. 313 ~N924 ·KI6 ~N924·016 KCI41CI6 

1. 625 ~924•K2il ~N924·020 KCI40C21 

1.875 ~924·K24 AN924 · 024 KCI40C2.11 

2.250 ~N924·K2E AN924·028 KCI40C28 

2.511 ~924·K3i! AN924·032 KCI40C32 

CORROSION RESISTANT STEEL I CLASS 316>. CODE "1<. I WAS CODE ·c ·l 
41AN924 CRES NUTS HAY BE E I THEA 304, CODE "J. OR 316. CODE .K •• 

SEE PROCUREMENT SPECIFICATION . 

SEE PROCUREMENT SPECIFICATION. 

REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES l.JjLESS OTHERWISE NOTED. 

FOR AL 

~l.,L.,O.,.Y 

KC14004 

KCJ4806 

KC14008 

KCI48010 

KC140012 

KCI48016 

KCI4111020 

KCI40024 

KC 14il028 

KCI40032 

2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED , TOLERANCE DECIMALS !.016 . 

EXAMPLE Of 
PART NOS . 

3. 

4. 

s. 

FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
OOCUM£NTS REFERENCED HEREIN. 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION 
FOR BID. 

MAAKING OF FITTINGS SHALL BE CONSISTENT · WITH PROCUREMENT SPECIFICATI~ USir.(; 
APPLICABI.E KC STANDARD AND PMT Nl.Jio'8ER OE:SIGNATIONS AS SHOWN 
.()ol THIS DRAWING. 

TO~ERANCE uP TO AND INCLUDING ·6 SIZE !2 · 112" ABOVE · 6 SIZE tl · l/2". 

KCIIJK8 • TEE. ADJ. END ON OUTLET. W DO TUBING. CORROSION RESISTANT STEEL 
KC111012 • TEE. ADJ. END ON OUTLET.~· 00 TUBING. ALUMINUM ALLOY 

' CD 

i 
<t 

l5 .... a: .. 
> w a:: 

0<r "' 
"'fficiffi~t-C-US~T-OO_I_AN_:-------------_,OHN-~F~.-KE~NNE~~D-Y-S~PACE~~~CE~N"'!T'"'E-R---------------L....l 
z~l!!~ :r ~~.;;::,;.;..;;.~~~~-~------...;;.;.;.;;,;..;..;..;.;;.;.;;.;:;;.;....;;;..;.;;;;;:,..~.;.;.::;;.;.. ____ ,_ __________ ...,. 
w <t ..J.... PROCUREMENT SPEC. 

i~~;! KSC-~·124 TEE ASSY' FLARED TUBE 
ti!~ I~ t-C~OOR0=-1--N ... AT~ION~S~T--AT~US!'-i MALE AOJ us T AS L E E NO ON 
::g~,_~ OUTLET, FOR SEAL RING 
~ f i ~ ~ LK_S_C_D£~-----....L----------------------..L.--SH_E_E_T ___ o_F ___ __, 

STANDARD PART 

KC 1 1 1 

KSC fORM 32·85 tCG 4/92> 

14 
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~-------··----~~~ lFED SUP CLASS 

4730 

FITTING END IN ACCORDANCE 
WITH KCI36 FOR TUBE SIZE 
SPECIFIED 

F'llTING END IN ACCORDANCE 
WITH KCJ05, ST YLE E FOR 

/

TUBE SIZE SPECIFIED SEAL RING 

I 
• r-.:10 H ---""1 r-R~F ---j ~PE~R~-~1)03 

......l ....-- -I _,-oETA I L A I./-_, I 
j_~-~r------lr- - ~~ } t1 ~ \ 
;-- -= =-=-= - ~ :fJ --~~ -r ~ 

THREAD T ..... ....=.. ~- ~ 
I ~ "\THREAD T - -1- DETAIL A 

f. -cHAMFER 15'!5' c 
DRILL tiO . 50 TO DIMENSION E .070 tTYPl 
I .065 - . 075 l 
2 HOLES 

MATERIAL: 

I' I NISI+. 

SCREW THREIIO: 

NOTES: I. 

EXAMPLE OF 
PART NOS . 

2. 

3. 

4. 

5. 

DASH NO. TUBE THREAD T A E ... 
CRE AL 00 REF IREFl IAEF"I •.11110 

STEEL ALLOY REF -.11163 

K4 04 "' 7116 · 20 .172 .688 I .?34 

K6 06 ~ 9116-18 .297 .813 1.328 

K8 08. ~ 31~- 16 .391 1.000 1.516 

K10 010 % 718-14 . 484 1.125 1.687 

K12 012 ~ 1·1116 - 12 . 609 1. 375 1.922 

Kl6 016 I 1•5/16·12 .844 1.625 1 . 969 

K20 020 1'.4 1·5/8·12 I .078 1.875 2.094 

K24 D24 I~ 1·7/8-1 2 1.312 2.125 2.266 

i KK8 D28 I~ 2·1!4-12 I .546 2 . 501 2.547 

K32 032 2 2·1/2- 12 1.780 2.750 2.766 

SEE PROCUREMENT SPECIFICATION. 
ALUMINUM AL~OY, 2024·T6. CODE '"[)' 
CORROSION RESISTANT STEEL ICLASS 3161, CODE "i< • I WAS COQE ·c ., 

SEE PROCUREMENT SPECIFICATION . 

SEE PROCUREMENT SPECIFICATION. 

REMOVE BURAS ANO ~IVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

DIMENSIONS IN INCHES . UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS ~.016. 

FOfl DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED 1-EREIN. 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION 
FOR BID. 

MARICING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
APPLICABLE KC SlANOARO AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 

KCI121C4 • AOAPTER. lh 00 TUBING. CORROSION RESISTANT STEEL 
KCII208 • ADAPTER. ~ OD TUBING. ALUMINUM ALLOY 

ADAPTER, FLARED 
& BOSS FOR SEAL 

TUBE 
RING 

STANDARD PART 

KC 112 

& 

"' ' -
' .., 
~ 
<t a: c .... 
a: .. 
> .... 
a: 

Q 
~ 
0 

In 
> 
lit 

' U> 

Q 

I 
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ACROSS 
WRENCH 
PADS 

FITTING ENO IN ACCOROANCE 
WITH KC104 SfYLE S, FOR 
TUBE SIZE SPECIFIED 

SEAL RING 
PER KC103 

I REF l 

Fl liNG END IN 
ACCORDANCE WITH 
KC10S, STYLE G. FOR 
APPLICABLE TUBE SIZE 

DRILL 
DEPTH Y 

DETAIL A 

DASH NO. 

CRE AL 
STEEL ALLOY 

1(4 04 

K6 D6 

K8 D8 

Kill Die 

Kl2 012 

1(16 016 

1(20 D20 

K2~ 02• 

K28 028 

K32 D32 

MATERIAL: 

FINISH: 

SCREW THREAD: 

NOTES: 

EXAMPLE OF 
PART NOS . 

I. 

2. 

3. 

4. 

s. 

TUBE T~AO T H ~ 0 
00 REF RAO •.ee0 •.eee 

REF .... 7 .... 7 

%. 7/16•20 .063 1.62S 1. 810 

~ 9/16-18 1 .e•• 1.125 

~ 3/•·16 2.141 1.391 

~ 7/8·1<1 2· •• 22 1.594 

~ 1·1116-12 2.783 1.813 

I 1·5/16·12 .894 2.828 I . 969 

1\4 1·518· 12 3.1S6 2.283 

I~ 1·7/8·12 3.453 2.375 

I~ 2·1/4·12 3 .828 2.641 

2 2-1/2·12 4 .I <I I 2.922 

SEE PROCUREMENT SPECIFICATION . 
ALUMINUM ALLOY, 2814·T6, CODE '0" 

R u v ~Ole ~~)C RAO RAO 

.219 . 063 .438 .37S .250 

. 261 . 563 .see .313 
.894 

.375 .7S0 . 625 .<138 

.438 .875 .7S0 .438 

.531 .125 1.063 .87S .see 

.656 1. 313 1. 11163 .625 

.813 1.625 1.258 • 75e 

.938 1.875 1. 438 .875 
.188 

I .125 2.250 I . 7SI 1.063 

1.250 2.563 1.938 I . 188 

CORROSION RESISTANT STEEL !CLASS 316>, CODE 1<'1WAS CODE ·c·l 
SEE PROCUREMENT SPECIFICATION. 

SEE PROCUREMENT SPECIFICATION. 

REMOYE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

y z 
+,0-47 +.1-47 
-.880 -.8811 

. 984 1.609 

1.109 1.828 

1.37S 2.125 

1.641 2.469 

1.859 2 . 750 

i . lll16 2.875 

2.281 3.234 

2.484 3.689 

2 . 781 4.11163 

2 . 938 4 . -'153 

OIHEHSJONS IN INCHES: UNLESS OTHERWISE SPECIFIED. TOLERANCE OECIHALS ~.016. 

FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

REFERENCED DOCUMENTS SIW.L BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION 
FOR BID. 

HARKING OF FITTINGS SHALL 8E CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS ORAWINC.. 

TOLERANCE UP TO ANO INCLUDING · 6 SIZE :t2·112" A80VE ·6 SIZE tl -112". 

KCII31<8 s ELBOW,~· 00 TUBING, CORROSION RESISTANT STEEL 
KCII3012 : ELBOW. ¥' 00 TUBING. ALUMINUM ALLOY 

. 
Cl) 

.... 
· o 
~ 
> r 

0 ... 
> 

I 
0<1 "' I.)IX ·Z>-~~--------------------------------~--~--~~--~~~-------------------------------L-1 "'f3::J! CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 
z~~- ~~~~--------,-------------~~~~~~~~~~~--------~-------------------1 
i « ..J"" PROCI.JIEHENT SI"EC. 
~ ... <l 

~i~a:i: ICSC·F-12~ 
.. "'~ z ~==~~~~~~ 
::J~"" ~ COORDINATION STATUS 

ELBOW 
BULKHEAD 

FLARED TUBE 
UNIVERSAL 90° 

STANOARO PART 

KC 1 13 
::g~,_z 
if~i~~K_sc __ D~E------------~----------------------------------------------~--~~~E~r _____ o_r ________ ~ 

SEAL RING FOR 
KSC FOAM 32·85 C CG •/92 l 

16 
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II:CDW 

~0=~ 
... ,..0 Of Ill 
w ~~ cna: ~ 
co -n. z ·a: 
s,..~a,.. 
n.:::~i 
,_ -''"" z-<1<:> 
4:!2B~ 

~~~~ 
t.&..OU> 

ell; If~ 
UJWcn'-l 
II> a: 
~ a: 

0 •0 
WZUI a: ~ 
<~:cnz • cr-z 
<I::>JI<O 
~~«;: 
c-!e~ a: 
a::>-00 
f:«~ 
,_a:fJ)O 
0~ u 
a::o-~a: 
0 ... o 

ACROSS 
WRENCH 
PAOS 

Fl TT lNG ENOS IN 
ACCORDANCE WITH 
KC105 , STYLE G. FOR 
APPLICABLE TUBE 
SIZE 2 ENOS 

OA~ NO . 

CRE AL 
STEEL ALLOY 

IC4 04 

K6 06 

K8 08 

Kllll 010 

Kl2 012 

Kl6 Dl6 

K20 02111 

K24 024 

K28 028 

K32 032 

TISE Tf.IREAO T H 
OD REF RAO 

REF 

~ 7116·20 . 063 

~ 9116-18 

~ 3/4 • 16 

" 7/8·14 

~ 1•1/16-12 

I 1· 5116 · 12 . 11194 

I~ 1•5/8• 12 

·~ 1·718- 12 

·~ 2 · 1/4·12 

2 2·112 - 12 

---~-~ 

FIT TING END IN ACCORDANCE 
WITH KCI04 STYLE S, FOR 
TUBE SIZE SPECIFIED 

OR ILL 
DEPTH 0 

M 0 s u v w 
•.80111 •.180 •.847 RAil ~ox 
-.047 -.847 -.8111111 

1. 625 . 938 .953 . 063 . 438 .37S 

1. 844 1. 189 1. 078 .563 .51110 
. 094 

2 . 141 1. 297 1.344 . 750 .688 

2 . 422 1.580 1. 547 .875 . 781 

2.703 1. 711113 1.766 . 12S 1. 063 . 986 

2.828 1.859 1. 922 1.313 1. 894 

3 . 156 2. 1119 2 . 156 1. 625 I . 313 

3.~53 2.375 2.328 1.87S 1 . 508 
. 188 

3.828 2 . 859 2.594 2.258 1.781 

4. 141 3.11119 2 .875 2.563 2.11131 

KATERIAL: SEE PROCUREMENT SPECIFICATION . 
ALUMINUM AI.LOY, 211114·16 , COOE 'll" 
CORROSION RESISTANT STEEL ICLASS 3161, CODE "K " !WAS CODE ·c · l 

I'INISH: SEE PROCUREMENT SPECIFICAT I ON . 

SCREW THREAD• SEE PROCUREMENT SPECIFICATION. 

NOTES : I . REMOVE BURRS AHO SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

DETAIL A 

X 
~ROX 

. 2S0 

. 313 

.438 

. 438 

.see 

.625 

.751111 

. 875 

1.863 

1. 188 

.,%c~ 
~101~., 
-z..~a:: 
~a:::CLUJ • 
«w~~o.n.o u>a; .... U:8 ;~ 2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS !.11116. 

~l::i~~ 3 . FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OYER PROCUREMENT 
5; :i > ,.. 0 DOCUMENTS REFERENCED HEREIN .. 
tnii~ 

• <1 4, REFERENCED DOCUHENTS SHALL BE OF" THE ISSUE IN EFFECT ON THE DATE OF" INVITATION 
CIIOZa::..J FOR BID. 
i~-o~ 
iz!ffiw 5 . MARI<ING OF" FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
<1 ::> OlD APPLICABLE ICC STANDARD AI() PART NUMBER DESIGNATIONS AS SHOWN 
~w ·S>- ON THIS DRAWING. 

.. 
> 

"' a:: 

> ... a: 

:rc:z:<r 
§'""~':;!= . ~ TOLERANCE UP TO AHO INCLUDING •6 SIZE tl•l/2' ABOVE -6 SIZE ! l -112' . S 
zzi'""i ~ a: ocr o EXAMPLE OF ICCII41CB : TEE,~· 00 TUBING. CORROSION RESISTANT STEEL a: 
~;: ~ ~~ PART NOS . ICCII4DI2 : TEE.~· 00 TUBING, ALUMINUM ALLOY ' 

s: -~,..~==~~-------------::::-::-:-:-:=:-:-:::=-=::-:":':""=::::-::---------------...&.-I 
leS~! CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 

zoo-- ~~~~~~--~----------~~~~~~~~~~-------r----------------~ w <I-''"" PROCUREMENT SI"EC. 
i%-!et:! 
w£~.._ KSC·F·I24 

.. ffi!;z~~=~=~ 
~!.._~~ COORDINATION STATUS 

STANDMO PMT 

KC 1 14 
-u&.AJ .,_ 
._O>~Z 

~lE ~ ~~ &..K_s_c_o.,.E_._....,..._..,.-....,...~~~----------------------.._--S-HE_E_T __ I _o_F ____ .J 

ICSC FORM 32·85 ICG ~1921 

TEE FLARED TUBE 
BULKHEAD ON RUN, 

FOR SEAL RING 

17 
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• • • 
IFED SUP CLASS 

E 
4730 

15'!5'TO 
-c- DIMENSION D 

BOTH SIDES 

f4-F- '\r / v~HREAO T 
SEAL RING 

REF PER KCJ03 . c: .~,=::] C REF I 

~ DETAIL 

~ -- ----- ,/ 
I 

I ' 
r- - ~ I 1.\ I I 

,, --- - ~ I 

~ 
... 

1'-- __ ,..,.... .J -- '-- ·-- I --

.,. -- f- 1- ' 
II L-- - -

I I - ' 
L 

l_y; 1-....::... 
~ / 

0. 

"" "'--,--Y DETAIL A z 

'?" £ 

\THREAD 

Ill z 
s w 

ITTING END IN ACCOROANCE X 
REI' 

WITH KC105. STYLE E FOR c 
INTERNAI.L Y THREADED END IN Tl.eE SIZE SPEC IF lEO 0 

EXCEPT HEX AS NOTED w 
ACCORDANCE WITH MS3364q FOR TU9E 8 SIZE SPECIFIED EXCEPT AS OTHERWISE <I 
NOTED. SPOTFACE NOT A REQUIREMENT ......... 

rt! 
& 

~ -
cD 
i 
<I 

INTERNALLY THREADED END EXTERNALLY THREADED a: 
DASH NO. END 

0 
w 

TUBE THR£AO S c " TUBE TI*IEAD T 0 E 
a: 

CR£S AL 00 REF 
~ 

00 REF REF +.88fi!l .. 
STEEL ALLOY - .876 > 

~ 
K6·4 06 · .C ~ 9/16 · 18 .609 • .C82 ~ 7/16·20 .813 1. 406 '0' 
K8·4 08 · 4 . 593 ~ 7116·2111 1.594 ~ 

~ 314 · 16 . 734 1 .eee !----- 0 
KB · 6 08-6 .593 ~ 9116·18 1. 562 IH 
Kl0·4 010·4 .638 ~ 7116·20 1.687 > 

~ r 
K10·6 010·6 ~ 7/8 · 14 .797 . 638 ~ 9116·18 I . 125 1. 656 

~ 
Kl0·8 010·8 . 638 'h 314•16 1 . 766 

Kl2·6 012·6 . 656 ~ 9116 718 1.828 

Kl2·8 012·8 ~ 1· 1/16· 12 . 922 .656 'h 3/4·16 1.375 1. 937 

~ 
~ 

K 12·10 012·10 . 656 718· J4 2.031 

Kl6·6 016·6 .687 ~ 9116·18 1.937 

'h 
~ 

K16·8 016·8 .687 3/4·16 2 . 047 
I 1·5116·1 2 .953 1.625 r---

K16 · 10 016-10 .687 9(, 7/8·14 2.125 
i--

Kl6·12 016 · 12 .687 ~ 1•1/16•12 2.219 

K20 · 8 020·8 • 73.C 'h 3/4·16 2.187 on ,_____ 
oiJ 

K20·10 020- 10 • 734 9(, 718 - J.C 2.266 ' & 
I~ 1•5/8·1 2 1.000 1. 875 - -

K20·12 020·12 • 734 ~ 1• 1/16·12 2.344 ' on -
1<20- 16 028·16 .734 I 1·5/16·12 2.312 0 .., 

> 
0 

f 
~ 

CUSTODIAN• JOHN F. KENNEDY SPACE CENTER 

PROCUREMENT SPEC. STANDARD PART 
KSC · F-124 BUSHING - SCREW THREAD 

COORDINATION STATUS EXPANDER FOR SEAL RING KC 115 

KSC DE SHEET I OF 2 --· 
KSC FORM 32·85 ICG 41921 

18 



·GP-425 

..--------·· -~ I FED SUP CLASS 

I 4730 

MATERIAL: 

FJNISHr 

SCREW THREAOr 

NOTES: I. 

E~AHPLE Of 
PART NOS . 

2. 

·3. 

4 . 

s . 

SEE PROCUREMENT SPECIFICATION . 
ALUHINUt4 ALLOY. 21l24 · T6, COOE "0. 
CORROSION RESISTANT STEEL !CLASS 3161. CODE "K"IWAS CODE ·c·1 

SEE PROCUREMENT SPECIFICATION. 

SEE PROCUREMENT SPECIFICATION. 

REMOVE BURRS ANO SLIVERS. BREAk SHARP EDGES UNLESS OTHERWISE NOTED. 

DIMENSIONS . IN INCHES. UNLESS ·oTHERWISE SPECIFIED . TOLERANCE DECIMALS ~ . 816 . 

FOR DESIGN FEATURE P~f>OSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EF"FECT ON THE DATE OF INVITATION 
FOR 810. 

MARICING Of F"ITTINGS SHALL BE CONSISTENT WIT~ PROCUREMENT SPECIF.ICATION USING 
APPLICABLE KC STANOARO AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS ORAWING. 

F MIN IS THE FULL THREAD OEPTH REQUIREMENT. 

1((115K8·6 : BUSHING, W BOSS TO ~·lUBE. CORROSION RESISTANT STEEL. 
KCII508·G : 3li3HING, W BOSS TO ~·TUBE, ALL/HINUH ALLOY. 

.... ... 
' . ... 

.0 

~ 
i 
~ .... 
L&. 

0 

"' 0 

i 
...... 
~ 
~ 
' -' .. 
i 
Cl 

!!! ... a: -> ... a: 

L-a r:-
0 
Ill 
> 
!;! 

19 
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20 

GP425G AMEND 2 

FITTlNG ~Ml IN ACCCIIDANC£ -..,,.1'1 ITYLE C FOil AM.ICAIIL.I, 
I>II'I<T~IilCCPTM 
~SI'IC1FifDIIEJION 

~------w--------~ 

I . 

2. 

3. 

TNREAOT 

Sl!f ~f II'ECII'ICATlON. 
ALUM-~.-ft.~'O' 
COAROeiON REIIST..,.,. STEEL (CUllS Sll), ~ 'k" 'INA$ C~ "C1 

11EE PAOCUIOEIOENT SPECFICATIOII. 

a&~T SPil:f'ICAnON. 

DIMENIICINSININOiR .... LEU OTHE-IPeCII'EO. TOLEIWICE Dr:~& •T01L 

FOit ~ fEA~ I'Utii'OSO. THIS OM- TAMES I'AECEC£10CE O\I£A PIIOCUAiiliEJII' 
OOCUIIEHTS AEFtJIENC!nM&A51N. 

11£~0 OOC\JIIENTII!WlaE OFTHii: ISSUii IH E~ ON l>IE DA1110FINVITAI'ION 
FORao. 

-Oft rmiHOS SIW.L KOONI8'1!HTIM'IH ~NT III'EOI'ICATION USIIOO 
-.c:AIIL£ ICC STAHDAAD ANII'ART ~ OESIGNA'nOHS AS-
ONTHI!IDRAioiOIIIO. 

AT THE OPTION OF TMI! -ACT~A. "IHii SWAU.!iii ... IOE CWIIE"'TBI 
MAY IE DIIII.LED FfiOOI PORT 10 PORT 

KCII~ • N"""-£, 113" 01> TUIINO TO 114" 00 Pll'l, CCAIOSIOIIIIESIIITANT STEEL 
KC11-.,. • N0Pt£. liT 00 TUalliG TO 1j<" 00 ....._ AI.W- ALLOY 

FtD-CIA$8 

4730 



~ GP425G AMEND 2 

I~DSIIP'CI.Aa 

~ 4730 

DMHIOO. lUIIE TMI!eAD T 
.. , y G 

l'HMAD' • .000 
CIIEI AL 00 liE' _,. 

STW. ~(/( REF -.Ofl &:> It> 
MA-ll ~2 1111-%7 uu .. .aao 

11l f/18-211 
~ ow ..... I. 1.311 .... .., 
IQI.2 ~ ..... 27 1.:1m .... .m 
~ - 114·11 1.111 .... .125 

311 W1~11 - ou 3.W-II IAZI ... .110 - ou 1/2-14 1.141 .m ·'" *,004 
~ - 114-11 Ult .... .41~ - 11M 112 l'4-ll . ,. 1.111 .... Ill 

ICU ou 112·14 1.1111 .ITS .17S 

K- DIG-4 114-11 I.TZZ .... 
K- DIM 311 ..... .112 .NI .. 7 ... 14 
1(- 0- IIJ·14 I .... .101 

KfO.IJ Df0.12 l'4-14 I .Ill .101 ! :r 
K12_. 012-4 114-11 1.143 1041 

KIU D1U H-11 1.111 1.000 I .IH • 
KIM DIU :114 1··111&-12 112·W ..... 1.1113 I 1(1~12 012·12 :114 ·14 1 .... .101 . .001 

KUo-11 012·11 1-11~ UOI uu I 1(- DIU 112·14 2.016 .101 ~ 
1.Sl'l I 1(1&-12 01•12 I 1-611&-12 -14 2.cN7 ~.~ .. 

111'-11 Off. II lof11! 2.»4 1.121 " IQIIo1Z 11»12 3f4.14 2.140 I .Gil I 11»16 0»11 1114 1·M12 1· 1111 2.244 1.2511 1 .... 

11»20 DIUO ·~~~~~ un 1.1 .. 

i 104-12 024-12 314-14 2.101 1.11111 ~.D11 

IQf-11 1134·11 Hill 2.4W 1.111 
1112 f.71a-12 2-- 034-211 114-1111 uu 1.:14ol 

Jat.M 1*-14 1:6-1111 2.511 USI 

K»11 0..11 1-1111 2.717 I . US 

-.. 0»-210 liM .2·114-12 1%-1t':oi 2.112 11011 U11 

ocaa. 112*-24 1~11~ 2.144 1.411 
• • 1120 

oaa.a 032-20 1:4-11~ S07t UIIO 

oaz.a. D3W4 2 2 lf.l·12 1~11':4 ~-- 1.411 UM 

K1U2 - z.t1Vt 1.126 1411 ~ 

I 
OJSTCDINt: JOHN F.ICI!NNIDY SPACE CENTER 

IW)OJIIIPotiNf SPEC. SlAHIWIO-T 
ICliC-F ·124 NIPPLE - FLARED TUBE 

OOONliHAYION STATUS & PIPE THREAD 
. FOR SEAL RING 

KC116 
ICIC Dl! IHIII'f 2 D' 2 

21 



GP-425 

22 

DRILL THRU 
2 HOLES 

MATERIAL • 

FINISH: 

SCREW THREAD: 

NOTES : I. 

EX.:IMPLE OF 
PART NOS. 

2 . 

3. 

4 . 

5. 

I I 

I I I I 

I I I 
DETAIL" 

I 

\ •: I ; ' "'" ""'" 
i..:::t:::j:::±::J"I ENDS IN ACCOR0-

90'~ ~ ANCE WITH KCI0S 

0 

0 

~~c ___ s_T_Y_L_E_G ________ -L 

DASH NO. lUBE T~EAO T 0 
CR.E AL 00 REF •.008 

STEEl AlLOY REF -.847 

K4 04 ~ 7116 - 20 .9116 

K6 06 * 9/16·18 1.078 

K8 08 Y.z 3/4·16 I .266 

1<10 010 " 7/8 · 14 I . 469 

Kl2 012 ~ 1·1/16·12 I .672 

K16 016 I 1" 5116·12 I . 828 

K20 D20 Jl,~ 1·5/8·12 2.078 

K24 024 IY.z 1•7/8·12 2.344 

K28 028 I =)I; 2·1/4•12 2.828 

K32 D32 2 2·112·12 3.078 

SEE PROCUREMENT SPECIFICATION . 
ALUIHNUI1 ALLOY, 2014·16, CODE 1)' 

u v w 
RAO ~ox 

. 863 . 438 . 375 

.563 .500 
.894 

.750 .688 

.875 .781 

1.063 .906 

1. 313 1.094 
• 125 

1. 625 1.313 

1. 875 1.500 

2.250 1.781 

. 188 2.563 2.563 

CORROSION RESISTANT STEEL !CLASS 316), CODE 1< ' !WAS CODE 'C' I 

SEE PROCUREMENT SPECIFICATION. 

SEE PROCUREMENT SPECIFICATION. 

REMOVE BIJfiRS AND SLIVERS. BREAK SHARP EDCES UNLESS OH£RWISE NOTED. 

DETAIL A 

DIMENSIONS IN INCHES. UNLESS OTHERWISE ·SPECJFIEO, TOLERANCE DECIMALS t.016. 

FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
OOCUMENTS REFERENCED 1-EREIN. 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION 
FOR BID. 

MARKING OF FITTINGS SHALL BE CONSISTEN'T WITH PROCUREMENT SPECIFICA'TION USING 
APPLICABLE KC STANDARD MD PART NUHBER DESIGNATIONS AS SHOWN 
OH THIS OAAW!NG. 

TOLERANCE UP TOANO INCLUDING ·6 SIZE tZ - 1/2' ABOVE ·6 SIZE 11·1/2' . 

KCII7K8 • CROSS. W 00 TUBING. CORROSIOH RESISTANT STEEL 
KCIJ7012 : CROSS,¥' OD TUBING. ALUMINUM ALLOY 

CROSS FLARED TUBE 
FOR SEAL RING 
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GP-425 

L 
DEPTH Y 

DASH NO. TUBE THREAD T 0 R u v w X y 

CRE 
STEEL 

I'IATERI"-L ' 

FINISH: 

SCREW THREAD: 

I~DlE S: I . 

EXAMPLE OF 
PART NOS. 

2 . 

3. 

4 , 

5. 

K4 

K6 

K8 

Kllil 

Kl2 

K16 

K21il 

K24 

K28 

K32 

Al 00 REF +,000 

ALLOY REF -.8-47 

04 % 7/ 16·20 . 936 

06 3& 9116·18 1.108 

08 ~ )/4•16 1.296 

010 ;(. 7/8·14 I .499 

012 ~ I ; 1/16·12 I. 702 

016 I 1· 5116·12 1.858 

020 1% 1·5/8· 12 2.108 

024 ~~ 1·718·12 2 . 3741 

028 I~ 2·1/4·12 2.858 

032 2 2·1/2·12 3.108 

SEE PROCUREMEN1 SPECIFICATION . 
ALUMINUM ALLOY, 2014·T6. CODE '0. 

RAO RAO [!> ·- PPfiO) 

. 219 . 063 . 438 . 375 . 250 

. 28 1 .563 . 500 . 313 

.375 .750 . 625 .438 
. 094 

.438 .875 . 750 .438 

.S31 1.063 . 875 . 500 

. 656 1.313 1 . 063 .625 

.813 . 125 1.625 1. 250 . 750 

.938 I . 875 I .438 . 875 

1.125 .1 88 2.250 I . 750 1.063 

1.250 .250 2 . 563 2.000 I. 188 

CORROSION RESISTANT STEEL l CLASS 316 >, CODE 1< . I WAS CODE ·c . l 
SEE PROCUREMENT SPECIFICATION . 

SEE PROCUREMENT SPECIFICATION . 

•.0<47 
·.000 

. 937 

1. 125 

1. 312 

1.515 

I. 718 

1 . • 937 

2. 187 

2 . 484 

./.937 

3.250 

REMOVE BURAS AND SLIVERS. BREAI< SHARP EOCES Ul\:l.ESS OTHERWISE NOTEO. 

OIHENSIONS IN INCHES. UNLESS OTHERWISE sPECIFIED. TOLERANCE DECIMALS t . 016 . 

FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HERE!~ 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATIOH 
FOR BID. 

MARKING 01' FITTINGS SHALL BE CONSISTENT WITH PAOCUREMEN'r SPECIFICATION USING 
APPLICABLE KC STANDARD ANO PART NUMBER OESIGHATIOHS AS SHOWN 
ON THIS DRAWING. 

TOLERANCE UP TO AND INCLUDING ·6 SIZE ~2·1/2" ABOVE ·6 SIZE :l · l/2" . 

V DIMENSION FOR ·32 SIZE EOUAL TO 2 . 500 ' IS ACCEPTABLE BUT 2 . 563' IS PREFERRED. 

KCI!8K8 : ELBOW. ~· 00 TUBING, CORROSION RESISTANT STEEL 
KCII8012 : ELBOW. ~· 00 TUBING. ALUMINUM ALLOY 

ELBOW FLARED 
FOR SEAL 

TUBE 
RING 

KSC FORM 32·85 CCG 4/921 
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SEAL RING 
PER I<CI03 

I REF I 

R 

v 
DIA 

T 

BOSS IN ACCORDANCE WITH HS33649 
FITTING END IN ACCORCANCE 
WITH KC10S. STYLE E, FOR 
lUBE SIZE SPECIFIED 

DETAIL A 
FOR APPLICABLE lUBE SIZE. EXCEPl lAP 
DRILL DEPTH J WHICH SHALL CONFORM TO 
lHOSE VALUES LI STED IN THE TABLE BELOW . 

DASH NO. TUBE THREAD T J )( 0 A u v w X y z 
CAE AL 00 REF •• 8-47 •.080 •.800 •.800 RAO ~PPRO) APPRO X •• 047 DIA 

STEEL AI.. LOY REF - .eee •• 8-47 -.~7 -.847 - .11180 

K4 04 

1<6 D6 

KS D8 

Kl0 Dl0 

!<12 Dl2 

)(J6 Dl6 

1<28 D20 

MATERIAL : 

FINISI"i: 

\4 7116 · 20 .901> .797 1.235 

~ 9116·18 1.031 .860 1.297 

~ 3/4·16 1. 258 1. 047 1.485 

~ 718·14 1..469 !.203 I .672 

~ 1· 1116·12 1.750 1.391 1.860 

I 1·5116·1 2 2.863 1.578 2 . 110 

J\4 I · S/8-12 2 . 313 I. 766 2 ~ 297 

SEE PROCUREMENT SPECIFICATION. 
ALUMINUM ALLOY. 20J4·T6. CODE ll" 

I. 797 .094 .750 . 6BB 
. 438 

2 . 047 .B75 .781 

2.203 
1. 063 , 906 . 500 

2.422 
.! 25 

2 . 672 : .313 I . 094 .625 

2 . 89! 1.625 1.313 . 758 

3.078 1.87S 1.500 . 875 

CORROSION RESISTANT STEEL !CLASS 3161, CODE "1< . I WAS CODE ·c · l 

SEE PROCUREMENT SPECIFICATION. 

1.188 .750 

I . 2BI .B75 

I .469 I. 063 

I. 750 I. 188 

1.875 1."38 

2.094 1. 688 

2.250 2.000 

SCREW lHREAD: SEE PROCUREMENT SPECIFICATION . 

NOTES : 

EXAMPLE OF 
PART NOS. 

I. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

2 . DIMENSIONS IN INCHES . UNLESS OlHERWISE SPECIFIED . lOLEAANCE DECIMALS !,016. 

3 . FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAkES PRECEDENCE OVER PROCUREioiENT 
DOCUMENTS REFERENCED HEREIN. 

4. REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT OH THE DATE OF INVIlATION 
FOR BID. 

5 . MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
APPLICABLE ICC STANDARD AND PART NU'o18ER DESIGNAliONS AS SHOWN 
ON THIS DRAWING. 

TOLERANCE UP TO AND INCLUDING ·6 SIZE !2·!/2" ABOVE ·6 SIZE !l·l/2". 

ic:CII'!KB = TEE. INTERNAL THREAD ON RUN.~· 00 TUBING. CORROSION RESISlANT STEEL 
KCtJq()l2 = TEE. INTERNAL lHREAO ON RUN,~· OD TUBING. ALUMINUM ALLOY 

i 
([ 

~ 
~ .. 
> ... 

Ia: 
.... 
g 

"' Cll 

> 
If 

' 
"' 
c 
"' > 

f 
~ 

<:> ffio~ ~ t-:C~U~S~T~OO~I~AN~•------------J~OHN""""~F~.~K'=ENNE~. =o~Y~S'='PA-C~E~C~E:-N~TE'='R~--------------..... ~ 
z ~~!;;% ~~~~~~:"='":~-r-------..;.;; ............ ~..;.;; .... .;;....-;;;...;;.;;.;.;.;;...;,_ ____ r-__________ ~ 
~ ,_ ~ -''(i PROCUREMENT SPEC. 

::a~£ffi0: KSC-F-124 TEE ·FLARED TUBE' e ~~I~ ""c~OORO~~,N-A~TJ,...ON__,.S.,..TA"""Tu_s..... I N TERN A L T H R E A 0 0 N RuN ' 
;:g~ .. ~ FOR SEAL RING 
!f~ ~ ~ ~ ._K_S~C--OE ________ _.. _______________________ _.. __ s_H_E_E_l ___ o_F ___ _,~ 

KSC FOAH 32·85 ICG 4/921 

SlANOARO PART 

KC 119 

24 
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..----··-~ F I TTING END IN ACCORDANCE FI TTING END IN ACCORDANCE FED SUP CLASS 
WITH KCJIII4, STYLE E. FOR WITH KCJ05. STYLE E . FOR 4 730 
TUBE SIZE SPECIFIED TUBE SIZE SPECIFIED 

DASH NO. TLe£ 
CAE AL 00 

STEEL ALLOY REF 

I 1(4 D4 ~ 

~ ~ 1<6 
06 

1<:3 D8 ~ 

rK1'2l 010 " I K12 012 ~ .__ 
Ll(j~ Dl6 I 

I. i<20 
l 

02111 t'A 

SEAL RING 
!"ER KCI03 

I REF J 

DETAil A 

THREAD T J 
REF • • 047 

- .IIIII 

7/16-20 . 750 

9116-18 .813 

3/4.16 1. ee0 

718 - i4 1.156 

1· 1116- 12 1.344 

1-5116 · 12 1.531 

I ·S/8·12 I . 719 

I( 

• .0ee 
-.847 

. 797 

. 860 

1.047 

1.21113 

1. 391 

1.578 

1.766 

0 
•.eee 
- . 147 

I . 235 

I . 297 

I .4B5 

I . 672 

I .86111 

2.118 

2.297 

BOSS IN ACCORDANCE WITH HS33649 
FOR APPLICABLE TUBE SIZE. EXCEPT TAP 
DRILL DEPTH J WHICH SHALL CONFORH TO 
THOSE VALUES LISTED IN THE TABLE BELOW . 

R u v w X z 
• .eee RAO ~Ro~ ~PRO~ OIA 
-.147 

I . 797 . 094 . 750 .688 .7Sil 
. 438 f--

2.11147 . 875 .781 . 67S 

2.203 
• s'0e 

·1. 063 
1.063 . 906 f--

2 . 422 I . 181! 
. 125 

2 . 672 1. 313 1 . 1119~ - ~25 .: .4Ja 
f--

2.891 1. 625 I .313 . 75111 l.688 

3.078 1.875 1.51110 . 87:: 2.111iiB --
HATE:ll Al : SEE PROCUREHEN! SPECIFICATION, 

ALU1'4INUH ALLOY. 2014 · T6, CODE '0. 
CORROSION RESISTANT STEEL I ClASS 3 16 1, COOE "K ' ! WAS CotiE· ·c · l 

FINISH: SEE PROCUREMENT SPECIFICATION . 

SCHEW lHREAO: SEE PROCUREMENT SPECIFICATION . 

NOTES • 

EXAMPLE OF 
PART NOS. 

I. REMOVE BURRS ANO SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

2. OIHENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS !.11116 . 

J. FOR OESIGH FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

41 . AEFERiNCED DOCuMEt.:TS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE CF INVITATION 
FOR BID. 

5. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
APPLICABLE ICC STAHOARO AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 

TOLERANCE UP TO AND INCLUDING -6 SIZE !2·112' ABOVE ·6 SIZE tl -1 /2" . 

KC120Y.8 • TEE. INTERNAL THREAD ON SIDE.%' 00 TUBING. CORROSION RESISTANT STEEL 
KCI2111012 • TEE. INTERNAL THREAD ON SlOE.~· 00 TUBING, ALUMINUM AlLOY 

TEE 
INTERNAL 

FOR 

FLARED TUBE, 
THREAD ON SIDE, 
SEAL RING 

ST ANOARD PART 

KC120 

. 
00 

! 
~ 
"' a: .. 
> ... 
a: 

w 

25 
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DASH NO. 

CRES AL 
STEEL ALLOY 

K4 · 2 D4·2 

K6-4 06-4 

K8 · 6 08·6 

Kl0·8 010·8 

Kl2-12 012·12 

Kl6·12 016-12 

K16-16 Dl6·16 

K20·16 020·16 

KZ0-20 020·20 

K24-20 024-20 

K28 · 24 028·2<1 

K32·32 032-32 

DETAIL{ 

DRILL I 
OEPTH . 

-~ 

90•[;::> 

~ITTING ENOS IN ACC~ 
WITH KCI05 , STYLE G. FOR 
APPLICABLE TUBE SIZE 2 ENOS 

TUBE THREAD t PIPE THREAD END 

CRILL 
DEPTH 0 
~ 

FITTING END IN 
ACCORDANCE WITH 
MS33677 STYLE 
FOR APPLICABLE 
PIPE THREAD 

i:> i:> 
00 REF' THREAD P MS33677 0 s u v 

REF •..80111 ~!~~ RAO ANPT STYLE -~7 

'A 7/16·20 l/8·27 .906 . 797 . 11163 .438 

* 
9/16·18 1/4 ·18 1.078 1.109 . 563 

~ 3/4·16 3/8 · 18 I .266 1.234 . 750 
A 

% 7/8- 14 l/2-14 1.469 I .484 .094 . 875 

~ 1-1/16-12 3/4·14 1. 672 1.609 I .063 

3/4· 14 I. 734 
J 1·5116·12 1.828 I .313 

1-11~ 8 1.984 

HI~ A 2.391 
1\4 I ·5/8 · 12 2.078 - . 125 1.62!i 

1\4-11\-2 B 2 . 14 1 

IJ,.l 1·7/8•12 1\4-11~ 2 . 34-1 2.SI6 1.875 

~~ 2- !/4·12 l~·ll!h A 2.828 2.799 • 188 2.250 

2 2-1/2-12 2·11 \7 3.078 3.016 .250 2.563 

<!z!:;: SEE PROCUf!EHENT SPEC!I'ICATION. MATERIAL• c-og ALUMINUM ALLOY. 201•·T6, CODE "0. 
a::>-co CORROSION RESISTANT STEEL ICLASS 3161, CODE 1<"1WAS CODE "C"J 
~ffi<t&: o;"'s F'ltiiSH: SEE PROCUREMENT SPECIFICATION . 

15,_~15 SCREW THREAD: SEE PROCUREM~NT SPECIFICATION • ... 
lllZOZ 
~It/!!! g NOTES i I. REMOVE BURRS ANO SLIVERS. BREAI< SHARP EDGES UNLESS OTI€RWISE NOTED. 
-Z...Jcr 

DETAIL A 

w X 
"PPROX ~PRO) 

. 375 . 250 

. 56<1 . 313 
. 313 

.688 

. 750 
. 438 

·.875 

I .063 . 500 

1.125 .625 

1.313 . 750 

I .438 .1!7'1. 

1.62:. 1.063 

I .875 1.~ 

<ffiR:~o 2. DIMENSIONS IN INCHES . UNLESS OTHERWISE SPECIF'IEC, TOLERANCE DECIMALS t.0t6. 
U>::J .,_ 
-g"'a:l:! 3 . F'OR DESIGN FEATURE P~POSES. THIS DRAWING TAKES PRECEDENCE OVER PROC~EMENT 
~en~~~ DOCUMENTS REFERENCED HEREIN. 
&.L.~w::.o~-

5; ¢ ,_,... o 4 . REF'ERENCEO DOCUMENTS SHALL BE OF . THE ISSUE IN EF'FECT ON THE DATE OF INVITATION 
:tiii~ FOR BIO. . ([ 

cnozlS..J 5. MARKING OF' F'ITTINCS SHALL BE CONSISTENT WITH PROCUREJoiENT SPECifiCATION USING 
~~- ~ APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 
i'z:!Sffiw ON THIS DRAWING. 
<t::> CIJI 

!Sw .c;,_ ~ AT THE OPTION OF THE MANUFACTURER, THE SMALLER DIAMETER MAY BE 
,...;!:SJ:~ DRILLED THROUGH THE FITTING FROM PORT TO PORT OR CENTERLlNE OF RUN. 
z ~~>-
iii,_~ (C:> TOLERANCE UP TO ANO INCLUDING ·6 SIZE !2· 112" ABOVE -6 SIZE :1·112• . 

ffi~~~z EXI'HPLE OF KCI21K8-G • TEE.l,7• CD TUBING AND *'PIPE THREAD, CORROSION RESISTANT STEEL 
~ < "- ;;;- PART NOS . KCI2108·6 • TEE, !.7' 00 TUBING All() i' PIPE THREAD, ALUMINUM ALLOY 
~« ·Z~~~~~~----------------------~~~~~~~~~~~~~-----------------------------L~ 
~s~~~~~~~~;q~---r--------------~~~~~~~~~~~~---------r-----:::::::~::~----1 zc..,_-

w <l-'~ SPEC. 

J~~ffi! KSC-F-124 
.. lt!~ ~ z """"=~~~~ 
~!5..._l ~ COORDINATION STATUS 

TEE FLARED 
PIPE THREAD 

FOR SEAL 

TUBE WITH 
ON RUN, 
RING 

KC121 
-uw ~ 
.... 0>>-Z i g: ~ ~ ~ &..K_s_c_o_E ___________ ...... ______________________________________________ -L--------------------.....1 

KSC FORM 32·85 ICG 4/92) 
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'"'"' Zt-...,.0 
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u ~~~~ 
zz-­
-o "' DASH NO. 

90•[:::::> 11 

FITTING ENOS IN ACC~ 
WITH KCJ05, STYLE G. FOR I 
APPLICABLE TUBE SIZE 2 ENOS 

TUBE THREAD T PIPE THREAD END 

I'ITTJNG END IN 
ACCORDANCE WITH 
MS33677 STYLE 
FOR APPLICABLE 
PIPE THREAD 

DRILL ~ 
DEPTHS_.-

~ ~ 
-<lUI 

?i~;i CRES AL DO REF THREAD P HS33677 0 s u 
AEF +.111111111 

+~=~" 
RAC 

!e>ca: .. _ w 
-IG:II.. 

~8~15 
...... 0 
()i "' 
~"'!5~ Lz ·a:: 
~~~ ... 
a..~oz 

--<1: ,. ...... 
z-«e> 
"!!!~~ 
!5~~~ 
~o.lSu> 
c511e~ 
~~UIU 

0 -15 ... zcr. 
~cn!i . 
«~i~ 
... ~¢-g_j!i« 

a:: 
G:>OO 

STEEL ALLOY 

K4·2 04·2 

K6·4 06·4 

K8 · 6 08·6 

K10·8 010·8 

K12·l2 012·12 

Kl6·l2 016·12 

K16-16 016·16 

K20·16 028·16 

K2111·20 02111·20 

K2.C ·2111 024·2111 

K28·24 D28·2.11 

K32·32 032-32 

ANPT 

~ 7/16· 2111 l/8·27 

~ 9/16·18 1/4•18 

Yz 3/4·16 3/8 · 18 

% 7/8·14 1/2·14 

~ 1·1116· 12 3.f4·14 

3.f4·14 
I I · S/16·12 

1-JJYz 

I~ 1·5/8·12 
I-ll~ 

l~-11~ 

IYz 1•7/8·12 I~·IIYz 

~~ 2·1/4·12 1~-11~ 

2 2·1/2·12 2-11~ 

~:4&: ._a::.,o MATERIAL: SEE PROCUREMENT SPECIFICATION . 

STYLE - .0<17 - 47 

.906 .797 .063 

1.0711 1.109 

1.266 I .234 
A 

1.469 I .484 .094 

1.672 1.609 

1.734 
1.828 

8 1.984 

A 2.39! 
2 . 11178 - .125 

B 2.141 

2.344 2.516 

A 2.828 2.799 . 188 

3.078 3.016 .250 

v 

. 438 

.563 

.750 

.875 

1. 063 

1. 313 

1.625 

1.87S 

2 . 250 

2.563 

o~ U ALUMINUM ALLOY, 2014·T6, COOE"C' 
!5 ... ~15 CORROSION RESISTANT STEEL I CLASS 3161, CODE 'lC. I WAS COOE 'C"I 

UIZC~ FINISH: SEE PROCUREMENT SPECIFICATION . 

~~~~ SCREW THREAD: SEE PROCUREMENT SPECIFICATION. 
~~LI&J • 
~ ~~ o.. g NOTES: I • REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

DETAIL A 

w X 
APPROX ~PPRO 

.37S .250 

.563 .313 
.313 

.688 

.750 
. 438 

.875 

1. 063 .500 

1.125 .625 

1. 313 .7S0 

1 • .1138 .87S 

1.625 1.111.:.3 

1.875 1.188 

:8onffi~ 2. OIHENSJONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE 0£CIHALS t . 016. - >-Z:W 
:.lw ... oni oi: 3 FOR DESIGN FEATl.ll£ ~POSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
jl; 4 ,.,. c . DOCUMENTS REFERENCED HEREIN. 

Uiff~ .11. REFEAEHCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON 'iHE: DATE OF INVITATION 
lifil~l5d FOR 810. · 
Z >- a: 5. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
iz!S~w.., APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 
- ::> ON THIS DRAWING. 15w .5,. ~ 

ltCltj e,...-- AJ THE OPllON OF THE MANUFACTURER, THE SMALLER DIAMETER HAY BE 
z._!l:'w DRILLED THROUGH THE F)TTJNG FROM PORT TO PORT OR CENTERLINE OF RUN . w Cl'l%~ 
~ "i"'i [:::::> TOLERANCE uP TO AND INCLUDING •6 SIZE t2·1/2' ABOVE ·6 SIZE !l·l/2' . 
a:~a::o w-::.zz EXAMPLE OF KCl22K8·6 • TEE. Yz• 00 TUBING AND ~·PIPE THREAD, CORROSION RESISTANT STEEL 
~~"-;;;- PA~T NOS . KCI2208·6 z TEE.~' 00 TUBING AND ~·PIPE THREAO.ALUMINUM ALLOY 

IS) ... 
' . 

(I) 

~ 
<% 

!!fj 
w 
a: 

• 
> 
!:! 
a 

. 
"' c 
!:::' 
0 a:: 

t 
oa:: •Z>-~~~~------------------------~~~~~~~~~=-~~~----------------------------~~ z ~~~ ~ 1-:C::US~TO~O~J:O::AN~:~~~--..,.--------------J;.OHN;._ __ F...o._K..;.E;.HNE"""'",;,D_Y ..;SP;._AC.;.E-...C;;E;..N;..T,;;E_R ________ ..,. _________________ ---4 
!t1 4 _.... PROCUREMENT SPEC . 

si;a::~! KSC-F-124 

- ... ! z ""=:==~~~-=-::~--=-! 
lj~"-~2 COORDINATION STATUS 

TEE FLARED TUBE WITH 
PIPE THREAD ON SIDE, 

STANDARD PART 

KC122 
-uw ~ 
t-O>,_Z 

~f! i !:;:' L.K~SC~D~E~--~~--~...&.~---------------------------------------...1.---S-HE __ E_T __ ..;.OF __ ..;.. ____ .J 
KSC FORM 32-85 ICG ~/921 

FOR SEAL RING 
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MATERIAL : 

F'INISH: 

DETAIL"-, c:_: 1-X w- 0~ SEAL Rll'lG ~I PER KCIB3 

\
, ~~-=-; ~~i\l1J-r /R~ 

1 
THREAD T ~ 

I I I I I THREAD T I I I I I REF 0 ~ 
11 1 11 REF'-IIjll 

90·~ I 
y ~ ~ OETA!LA 

F!TTIN ENOS IN ACCORQ~~~1\C--
WITH KC105, STYLE G. FOR I ~DRILL 
APPLICABLE TUBE SIZE 3 ENOS DEPTH 0 

DASH NO. TUBE 

CRE AL 00 
STEEL ALLOY REF 

1(4 04 ~ 

K6 06 ~ 

KB DB 'h 
1(10 Dl0 ~ 

K12 Dl2 ~ 

ICI6 Dl6 I 

THREAD T 0 U 
REF' +.000 RAD 

·.0H 

7116-20 .906 .063 

9/16·1B 1. 07B 
.094 

3/4•16 1. 266 

718·14 1.469 

1-1116·12 1.672 

1·5116·12 1.828 
r---~--~------r---------+----i .125 

I~ K20 020 1-5/8·12 2.07B 

K24 024 I~ 1-718-12 2 . 344 

K28 02B ~~ 2·1/4-12 2.82B 

V W X 
APPROXAPPRDX 

. 438 . 375 . 250 

.S63 .S00 . 313 

. 750 .6B8 . 438 

.875 . 781 .438 

1.11163 . 906 .see 
1.313 1.094 . 62S 

1.625 1.313 .750 
.. 

1.875 1. 500 .87S 

2.250 1.781 1.063 

K32 032 2 2-112·12 3 .078 .188 2.S63 2.93! I . 188 

SEE PROCUREMEtiT SPECIFICATION. 
ALUMINUM ALLOY. 2014·T6. CODE 11 " 
CORROSION RESISTANT STEEL iCLASS 316), CODE ")(" iWAS CODE "C"l 

SEE PROCUREMENT SPECIFICATION. 

SCREW THREAD: SEE PROCUREMENT SPECIFICATION. 

NOTES : I . REMOVE BURRS AND SLIVERS. BREAK SHARP ECGES UNLESS OTHERWISE NOTED. 

2 . DIMENSIONS IN INCHES . UNLESS OTHERwiSE SPECIFIED. TOLERANCE DECIMALS ~.016 . 

3. F'OR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
OOCUHENTS REFERENCED H£REIN. 

4 . REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON H£ DATE OF' INV!TATIO"' 
FOR BID. 

i~-o~ MARKING OF FITTINGS SHALL BE CONSISTENT WJTH PROCUREMENT SPECIFICATION USING s. 
'j~~~~ APPLICABLE ICC STANDARD AND PART NlJiol!ER DESIGNATIONS AS SHOwN 

s 
¢ 

~ .... 
a: 

• 
> 
w 
a: 

G-p 
0 ... 
"' 

~ ;ot ON THIS DRAWING. 
~ex~ ~ .. ,_w :a [:::> TOLERANCE uP TO AND INCLUOING · 6 SIZE ~· 112• ABOVE ·6 SIZE !I· I /2". 

z m~.. s Iii ... i EXAMPLE OF KC!23KB • TEE. ~· 00 TUBitoG. CORROSION RESISTANT STEEL f 
~=~~~ PART NOS . KCI23012 : TEE.~· 00 TUBING. ALUMINUM ALLOY i 
s: .~ .. ~~-=~------------~~""':"~~""!':~~~~~=~--------------.r...-f ~ffi~~ CUSTODIAN : .JOHN F'. KENNEDY SPACE CENTER 
ZO>-- ~~~~~~~--r-------~~-~--~~--~~--~-----,--------------f 161 <I_,.,.. PROCUAEMENT SPEC. 

S~i~! ICSC·F'·124 

-w~z ~ ~~~-~~-=~~ l:fS ... f- COORD I NAT ION STATUS 

TEE - FLARED TUBE 
FOR SEAL RING 

ST ANOARO PART 

KC123 
=~~,..z 
if:f ~~ &.K_s_c_D_E ______ ~---------------------......&--SH-E_E_T __ I _o_F_I __ _, 

KSC F'ORM 32·8S CCG 4/92) 

28 
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FITTING ENOS IN ACCORDANCE FITTING END IN ACCORDANCE 
WITH KC105 STYLE E FOR TUBE WITH KCI04, STYLE E FOR 
SIZE SPECIFIED ~TUBE SIZE SPECJFIEO. EXCEPT 

.----~-\ ______ ' . \ ";""""';:,~.(,I 
j ~._..__,. -" I/ ""' 

[ ,_~ r-= = E-:-=-=-: =- ~ ~lJl f'0 "; 

SEAL RING 
PER KCI0J 

~'" 
~{_'- r - - - - JJ» ~ 

~ . ~EAO? ~ 
THREAD T 

MATERIAL : 

FINISH: 

~CHAMFER 15"~5· 
10 OJHENSION C 

CASH NO . 

CRE AI. 
STEEL ALLOY 

K4 04 

K6 06 

K8 08 

Kl0 019 

K12 012 

1<16 016 

K20 020 

I K24 D24 

K2B 028 

K32 032 

TUBE THREAD T 
00 REF 

REF 

\4 7/16·20 

~ 9/16·18 

!6 3/4 · 16 

~ 7/8 · 14 

~ 1·1/16·12 

I 1·5/16·12 

1\4 1· 5/8 · 12 

1!6 1· 7/8 · 12 

I~ 2 · 1/4 ·12 

z 2·1/2·12 

SEE PROCUREMENT SPECIFICATION. 
ALUMINUM ALLOY, 2024·16, CODE 1)" 

A B c 
•.000 •.000 REF 
· .0~5 ·.0'10 

1.219 2.062 . 688 

1.297 2 . 234 .813 

1.453 2.469 1.0110 

1.594 2 . 73-4 1. 125 

I. 766 3.047 I .375 

1. 766 3.09-4 1.625 

1.812 3.172 1.875 

I.B2B 3.328 2 . 125 

1.984 3 . 59-1 2.590 

2.1Ul 3.844 2 . 750 

CORROSION RESISTANT STEEL CCLASS 3161. CODE "K • I WAS CODE 

SEE PROCUREMENT SPEC IF I CATION . 

DETAIL A 

·c • 1 

SCREW THREAO: SEE PROCUREMENT SPECIFICATION. 

NOTES : I . REMOVE BURRS ANO SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

EXAMPLE OF 
PART NOS . 

2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS : . 016. 

3 . FOR D£SIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED I£REIN. 

4. REFERENCED DOCUMENTS SHALL 8E OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION 
FOR 810. 

s. MARKING OF' FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
APPLICABLE KC STANDARD AND PART N\Jfo!BER DESIGNATIONS AS SHOWN 
D'l THIS DRAWING. . 

KCI24K4 : UNION.~· BULKHEAD. 14 00 TUBING. CORROSION RESISTANT STEEL 
KCI24DB : UNION.~· BULKHEAD. ~ 00 TUBING. ALUMINUM ALLOY 

UNION,FLARED TUBE 
~"BULKHEAD AND UNIVERSAL 

FOR SEAL RING 

STANOARI) PART 

KC124 

CSI 

~ -
.0 
i 
<% a: 
0 

"" a: .. 
> 

"" a: 

@> 

Q 

l:j -> 

"' a: 

29 
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30 

~---------------------------------•• ----------------------~~F~E~O~S~U~P-C~L~A~S~S~ 
4730 

FITTING ENO IN ACCORDANCE 
WITH KCI05. STYI.E E FOR 
Tl~E SIZE SPEC IF lEO 

FITTING END IN ACCORDANCE 
WITH KCie5, STYLE E FOR 
TUBE SIZE SPECIFIED 

FOR LARGE END 

OEiAIL A 

THREAD T 

MATERIAL : 

FINISH: 

S<:REW THREAO: 

NOTES : ' 

EXAMPLE OF 
PART NOS . 

2. 

3 . 

1 . 

5 . 

FOR SMALL ENO 

THREAD R 

'---- CHAMFER I 5' tS' 
TO O!HENSION E 

SEE PROCURE~NT SPECIFICATION . 
AI.U~l1Nlll1 ALLOY , 2024•T6. CODE "[)" 

SEAL RING 
PER KCJ03 

! REF l 

DETAIL A 

CCIIP.OSION RESISTANT STEEL !CLASS 3161, COO£ "K. : WAS CODE ·c ") 
S~~ PROCUREMENT SPECIFICATION . 

SEE DROC~~EMENT SPECIFICATION . 

RE!'1GYE BURRS AND SLIVERS. BREAK SHARP EDGES UNLC:SS OTHERWI!:'E tiOTEO. 

OI~N310NS IN INCHES. UNLESS OTHERWISE SPECIFJ~O. TOLERANt: OECIMAI.S ~ .016. 

FOil DESIGN FEATURE PURPOSES. THlS DRAWING TAKES PRECEDENCE OYER PROCUREMENT 
DOC~NTS REFERENCED HEREIN. 

REFERE~I:O DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION 
FOR BID . . 

MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 

AT THE OPTION OF THE MANUFACTURER, THE SMALLER INSIDE DIAMETER DIMENSION 
MAY 8£ DRILLED FROH PORT TO PORT. 

KCI25K8-~ • REDUCER, !7 OD TO 14 00 TUBING. CORROSION RESISTANT STEEL 
KCI2SDB-• : REDUCER, !7 OD TO ~ 00 TUBING, ALUMINUM ALLOY 

STANDARD PART 

KC125 

I 

.. 
> 
~ 

... 

I~ 
> .... a:: 
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' ' FED SUP CLASS 

4730 • 
CASH NO. 

LARGE END SHALL END 
Tt..eE THREAD T TUBE THREAD R s N E 

CRES AL 00 REF 00 REF MAX •.000 REF 
STEEL ALLOY REF REF ~ -.0"10 

K6·4 06·'1 * 9/16·18 y. 7/16·20 .457 I . 422 . 813 

K8·4 D8·4 y. 7/16·20 
!-2 3/4• 16 .538 I .547 I .000 

K8·6 DB-6 ~ 9/ 16·18 

K10·4 010-4 y. 7/1 6·20 
I .672 

K10·6 Dl0 ·6 ~ 718·14 ~ 9/16·18 .618 I . 125 -
K10·8 010·8 !-2 3/4·16 I. 766 

K!2 • 4 012·4 'A 7/16 · 20 & 

"' I .813 . 
1<12·6 012·6 ~ 9/16-18 -

~ I· 1/16·12 . 703 f.-- I .375 .;, 
1<12-8 012·8 !-2 3/4 · 16 I .997 i ,_ 

1<12-10 012·10 % 7/8·14 2.016 
q 
a:: 
c 

1<16·4 016-4 'A 7116·20 1.860 w 
c: :..-

'·I KJ6-B 016-8 lh 314· I 6 2 . 172 I 1:,.. I 1·5116· 12 . 741 1--- 1. 6251 
K16·10 016·10 ~ 7/8·14 2.063 i~ 

1--- I 
K16·12 016-12 ~ I ·1116·12 2 .. 172 ~ K20·4 o2e--1 y. 7/16·20 I . 907 ,...___ IC 
KC!0·:2 020-12 1\4 1·5/8·12 ~ 1·1/16-12 .778 1.875 •llf -2.266 > 
K20·16 021!1 · 16 "" II: 

I 1-5116-12 
K24·16 024- 16 2 . 375 

~~ 1·7/8·12 . 878 2.125 
K24·20 024·21!1 2.422 l 

1-l/4 1·518·12 
K28·20 028-20 2.598 

~~ 2·114·12 . 978 f.-- 2.500 
K28 - 24 028· 24 2. 723 . 

1-J/2 1-718·12 
K32·24 032-24 2.848 

2 2-1/2·12 1.078 ,...___ 2 . 7S0 
K32·28 032 · 28 1·3/4 2·1/4·12 2.973 

II> 
'? 
"' -
cD 

c 
~ 
0 
II: 
ll. 

~ 

CUSTODIAN : JOHN F. KENNEDY SPACE CENTER 

PROCUREMENT SPEC. STANDARD PART 
KSC·F-124 REDUCER - EXTERNAL 

COORDINATION STATUS THREAD FLARED TUBE KC125 
KSC DE 

FOR SEAL RING 
SHEET 2 OF' 2 

KSC FORM 32·85 ICG 4/921 
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32 

----·· ---r--------o 
FED SuP CLASS 

4730 

DETAIL A 

SEAL RJNG 
PER KC103 

I REF l 

DETAIL A 

CHAMFER 15 " :5" TO 
O!A . C BOTH SIDES 

MATERIAL : 

FINISH: 

SCREW THREAD: 

NOTES : 

EXAMPLE OF 
PART NOS . 

l. 

2 . 

3. 

4 , 

5 . 

DASH NO . TUBE THREAD T 

CRE AL 00 REF 
STEEL ALLOY REF 

K4 04 ~ 7/16·20 

K6 06 ~ 911 6- 18 

K8 08 \7 3/4 • 16 

Kl0 Dl0 * 718 - 14 

Kl2 0!2 ~ 1·1116· 12 

Kl6 016 l 1-5116-12 

K20 020 II~ 1- 5/8·12 

K24 D24 l\7 1·7/8- 12 

K28 028 I~ 2- 1/ 4 · 12 

K32 032 2 2-1/2-12 

SEE PROCUREMENT SPECIFICATION . 
ALVMlNUH ALLOY, 2024·T6, CODE 1) " 

M E 
• .000 RE F' 
- ,0q0 

1. 266 . 688 

I . 391 .813 

I . 578 1. 000 

I . 844 1. 125 

2 . 125 I . 375 

2 . 203 1. 625 

2 . 297 1.875 

2 . S-47 2.125 

2.828 2 . 500 

3 . 078 2 . 750 

CORROSION RESISTANT STEEL !CLASS 316 1, CODE ")(-tWAS CODE ·c ·> 

SEE PROCUREMENT SPECIFICATION . 

SEE PROCUREHEN! SPECIFICATION . 

REMOVE BUARS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

DIMENSIONS IN INCHES . UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS !. 016 . 

FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

REFERENCED DOCUMENTS SHALL BE OF' THE ISSUE IN EFFECT ON THE DATE OF INVITATION 
FOR BID. 

HARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFiCATION USING 
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 

KCI26K8 = UNION. \7' 00 TUBING, CORROSION RESISTANf STEEL 
KCI26012 : UNION, ~· OD TUBING. ALUMINUM ALLOY 

UNION, FLARED TUBE 
FOR SEAL RING 

ST'*OARD PART 

KC126 
SWEET OF 

KSC FORM 32·85 CCG 4/921 

.;, 

~ 
<1 
a: 
0 

"' a: 
! .. 

> 
"' a: 

Cl 

. 
U'l 
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DASH NO. 

CRE AL 
STEEL ALLOY 

K4 D4 

K6 06 

KS 08 

1<10 Dl0 

!<12 OIZ 

Kl6 Dl6 

K20 020 

K24 024 

K28 028 

K32 032 

~------------ M 

TUBE 
OD 

REF 

~ 

~ 

~ 

jh 

~ 

I 

I~ 

l'h 
13,4 

2 

F JTT INCi ENOS IN 
ACCORDANCE WITH 
KCI05. STYLE G. FOR 
APPLICABLE TUBE SIZE 
2 ENOS 

T 

FIT TING END IN ACCORDANCE 
WI TH KCI04 STYLE S . FOR 
TUBE SIZE SPEC I FIED 

THREAD T G H 
REF OIA RAO 

7116 · 20 . 438 . 063 

9/16 · 18 .563 

3/4 - 16 .750 

718 · 14 . 875 

1·1/16· 12 I . 063 

1· 51'16·12 1 . 313 .094 

I ·5/8· 12 I .625 

1-7/8·12 I . 875 

2 - 1/4 · 12 2 . 250 

2· ! /2·12 2.563 a: 
11:>-00 
!f~ID-11.. 
... ~:;~ HATERIAL : SEE PROCUREMENT SPECIFICATION . 

M D u v w 
•.000 +.808 RAO ~PPROX 
·.047 -.047 

1. 625 1. 000 .063 . 438 .375 

1. 844 I . 125 .563 .500 
.094 

2.141 1.391 . 750 .625 

2.422 1. 594 . 875 . 750 

2 . 703 I .813 . 125 1.063 .875 

2 . 828 1. 969 1.3 ( 3 1.863 

3.156 2 . 203 1. 625 1 . 250 

3.453 2 . 375 1.875 1 . 438 
.188 

3.828 2.641 2 . 250 I . 750 

4 . 141 2.922 2 . 563 I .938 

O!j!..,"' ALUMINUM ALLOY, 2014 · T6, CODE "0" 
a:o-:z:a: CORROSION RESISTANT STEEL !CLASS 3161, CODE 'l< ' I WAS CODE ·c · l 
0 ... c .... 
le~fil~ ·I'INJSH: SEE PROCUREMENT SPECIFICATION. 
cs1-.,. 
;::'a::~ffi , SCREW THREAD: SEE PROCUREMENT SPECIFICATION . 

SEAl RING 
PER KCI03 

I REF l 

DETAIL A 

X 
[APPRO X 

. 250 

. 313 

.438 

. 438 

. see 

.625 

.750 

.875 

1.06:3 

1. 188 

CI&I~Q.C 

~€;.,.a::;:, NOTES : I . REMOVE BURRS AND SLIVERS. BREAK SHARP EOOES UNLESS OTHERWISE NOTED. 
~" ... ~~ 
~::J~~~ 2 . DIMENSIONS IN INCHES . UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS t .016. 
IL>-
UI~~~e 3 . FOR DESIGN F'EATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
• U><r <I c DOCUMENTS REFERENCED HEREIN. 

UICZII:...I 
i~-o~ 4 . REFERENCED OOCI.Jio£NTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION 

i~!~ltf FM BID. 

a: -' 5 . MARKING OF FITTINGS SHALL BE CONSISTENT WllH PROCUREIOENT SPECIFICATION USING 

i 
<1: 

!5 
"' a: .. 
... 
UJ 
a: 

C) ... 
"' > ... 
a: 

c~c!?:t APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ON THIS DRAWING. 
~~w ~ o 
; iji!f,_ 6 . WHEN USED AGAINST BULKHEAD USE WASHER AN960 TO FORM SACKING FACE. ~ 
i!i ... 1 ~ 
w-::.iz EXAMPLE OF KC127K8 :TEE, BULKHEAD ON LEG. lh' 00 TUBING, CORROSION RESISTANT STEEL R; 
> ... ""-- PAAT NOS . I<Ci27012 • TEE.BULKHEAO ON LEG.~· 00 TUBING.ALIJMINUM ALLOY <t 

g~ -~~~~~----------------------~~~~~~~~~~~------------------------_.~ ~Stll CUSTOOtAN: JOHN F. KENNEDY SPACE CENTER 
~ ~ ~ ... r.PRO~~CURE~~IIE=N:=T-SP==:E~C-.-"'T-------;..;..--....;.._.....__.... ...... ..;..;.;.~--~----"'T---S-TANOAR---D-P-A-R-T---t 

iffii;! KSC·F·124 TEE FLARED TUBE & 
~i~~~~c~~~~~~~TJ~~~s~T~AT~~~ BULKHEAD UNIVERSAL ON SIDE 
;:g~~% FOR SEAL RING 
~f!i~ ... KSC...,.-DE..,._-..,._~~~_.~----------------------_..._ __ SHE __ ET __ I __ DF' ____ .,.~ 

KSC F'ORM 32·85 I CG 41'921 

KC127 

33 
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/ 

DRILL 
OEP'TH Z 

DASH NO. 

CRE AL 
STEEL ALLOY 

J(4 04 

K6 06 

K8 08 

Kill Dl0 

Kl2 Dl2 

Kl6 016 

K20 D20 

K2-4 D24 

K28 028 

K32 032 

MATERIAL: 

FINISH: 

SCREW 'THREAD: 

NOTES: 1 . 

TU8E 
OD 

REF 

!4 

~ 

\7 
~ 

~ 

I 

11A 

1\7 
~~ 

2 

FITT I NG END IN ACCORDANCE 
WITH KC104 STYLE S, FOR 
TUBE SIZE SPECIFIED 

FITTING END IN 
ACCORDANCE WITH 
KCI05, STYLE G, FOR 
APPLICABLE TUBE SIZE 

THREAD T H M 
REF RAD +.000 

-.063 

7/16-20 . 063 I .578 

9/16·18 I .719 

314-16 I .985 

7/8 - 1<1 2-219 

1•1/16-12 2.485 

1-5116·12 . 094 2.610 

1•5/B-12 2.783 

1·7/8· 12 2 . 719 

:?-1/4-12 2 . 797 

2·1/2·12 2.953 

0 
•.000 
- .063 

• 750 

.860 

1.016 

I. 14 I 

1.313 

1.500 

1.625 

1. 813 

2.000 

2.250 

SEE PROCUREMENT SPECIFICATION. 
ALUMINUM AlLOY, 201'1-T6, CODE"[)' 

R u v w 
RAD RAD ~PRO~ 

. 219 . 063 . 438 . 313 

. 261 . 563 . 375 
. 094 

.375 .750 .500 

. 438 .875 .62S 

. 531 I . 063 .813 

.656 . 125 1.313 1.000 

. 813 1.625 1. 250 

. 938 1. 875 1.500 

I .125 .188 2.250 I. 750 

I . 250 . 250 2.563 2.000 

CORROSION RESISTANT STEEL I CLASS 316 l, CODE 'K- I WAS CODE 'C' l 

SEE PROCUREMENT SPECIFICATION . 

SEE PROCUREMENT SPECIFICATION. 

SEAL RING 
PER '<Cl03 

I REF l 

DETAIL A 

y z 
+.047 +.047 
-.000 ·.000 

I .594 .766 

I. 750 . 891 

2.031 I . 063 

2.281 1. 203 

2.563 I . 391 

2.734 I .625 

2.875 I. 797 

2.938 2 . 031 

3.078 2.266 

3.031 2 . 578 

REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

2 . DIMENSIONS IN INCHES . UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS ~.016. 

EXAMPLE OF 
PART NOS . 

3 . 

4 . 

5. 

FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HERE!~ 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON lHE DATE Of INVIlATION 
FOR BID. 

MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATIOH USING 
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 

TOLERANCE UP 10 AND INCLUDING ·6 SIZE 12-112• ABOVE ·6 SIZE 11·112•. 

KCI28K8 = ELBOW, Y,z- 00 TUBING. CORROSION RESISTANT STEEL 
KCIZBOIZ ' ELBOW,~- OD TUBING, ALUMINUM ALLOY 
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' ' A I 
t ~ t DETAIL A.....,.. ' ' 

' ' ' 
....1 

,... ..... 2bl 
i;l!~Cil 
.......... a= 
- <10 
Z>-U -v- • 
\L4-IYJ 

~~~~ 
w­

<1 :J: • 
X ... ~~ 
:.!i2c,_ 
::affwu 

C<l . 

~ffi~!i; 
->o~ 
ti~lU 

~~~~ 
u II)~ 
zz-­-c <11 
-<~en 

i'""'""-:z:ggl .,._ "' 
...I &ElL 

a:a:ow 
~0~2j 
..... c ci 111 
w ~;: 

fi,J 
!,.z~ 
o. ... oz --" >-..Jo-

iiD~!i 
~so~~ 
~A.C!iU> 
c~lti!S 
WU.UDU 
~ct: 

0 .2j 
WZIII 
c: c:l 
<IIIIZ • 
<I!~! 
=r~<~;: c-!i<l a: 
11:>-CC 

~15411: ,_a:IIIO 
o!t! u 
c:o-~a: 
0 o-O ... 
!QZCZ 
C!;~!!!5l 
::h~ffi-
<IWA.Q.O 
U>;:) ,_ 

' ' ' ' I 

~ FITTING END PER KC105 " - -;-r~- - STYL.E G FOR APPLICABLE - - ' 
I II 
I I I 

TUBE SIZE 

AN92~,N=U~T~~~~­
-~-IJ':: +J J 

1 1 FITTING END PER KCI38 
STYLE T FOR APPLICABLE 

KCI-4
0 

I i ~ 
1 1J ____ TUBE SIZE 

WASHER I 

DASH NO . 

CRE Al 
STEEL ALL.OY 

1(4 D4 

1(6 06 

1<8 D8 

Kllil Dl0 

Kl2 Dl2 

Kl6 Dl6 

K20 D20 

1(24 024 

K28 D28 

K32 032 

MATERIAL: 

TUBE 
00 

REF 

'h 
~ 

loS 

~ 

~ 

I 

I lA 

1\-S 

I~ 

2 

I 

T~EAD T 
REF 

7116·20 

9/16·18 

3/4·16 

7/8·14 

1·1116·12 

1•5/16-12 

1·518-12 

1- 718-12 

.2·1/4-12 

2-1/2·12 

.750 

.860 

1.016 

I . 141 

I .313 

1.500 

1.625 

1.813 

2.0fl0 

2.250 

1.078 .063 .242 

1.172 . 317 
.094 

1.328 .414 

1.547 . 484 

I . 766 . 586 

1.891 . 719 

.875 
1.938 

1.031 

.188 1.125 
1.891 

. 258 1 . 383 

SEE PROCUREMENT SPECIFICATION. 
ALUMINUM AI..L.OY, 2014 - T6, CODE 1l " 

u I 
I 

.438 AN924-K4 

.563 AN92~·K6 

. 750 AN924·K8 

.875 AN924·Kil! 

1.063 AN92~·Kic 

1.313 AN924·.K IE 

I . 625 AN924-K2e 

1.875 AN924·K24 

2.25111 AN924·K2S 

2.500 ~92'1-K30! 

:;,.--R 

AN92~·04 

AN924·06 

AN924·D8 

AN924·DI0 

AN924-DI2 

AN924-016 

AN924·D20 

AN924·024 

AN924·D28 

AN924·032 

COII!'lOSION RESISTANT STEEL I CLASS 3161. CODE 1<" !WAS CODE "C " 1 
<IAN924 CRES NUTS MAY 8E EITHER 304, CODE "J' OR 316, COOE "K". 

FINISH: SEE PROCUREMENT SPECIFICATION. 

SCREW THREAD: SEE PROCUREMENT SPECIFICATION. 

B 

" > !'. 

' I 
' ") 
DETAIL A 

ORIL.l 
DEPTH Y 

KCI40C8 KC140DB 

KC140CI0 KC148010 

KCI40CI2 KC148DI2 

KCI40Cl6 KC!40016 

KC140C20 KC140028 

KCI40Q41 KC 140024 

KCI40C28 KC140028 

KCI40C32 I<C 140D32 

NOTES : I. REMOVE BURRS AND SL.IVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

i:8"'ffill! 2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS :.~16. 
- >-:1:111 UCI><I,_:J: 
le~::aoo- 3. FOR OESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEOENtE OVER PROC~EHENT 
"'<1 >- >- c DOCUMENTS REFEREI<CED HEREIN. 
t;ii~ 

uiczc:5 4 , REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION 
!f~-oll! FOR BIO. 

~il5ffiw S. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
4 ;:) CID APPLICABLE KC STAHOARD AND PART NUMBER DESIGNATIONS AS SHOWN g..., .5,.. ON THIS DRAWING. 

.. 
> ... a: 

~ 
0 
~ 

. 
en 

:J:C:Z:<I 

~,_~!l!= ~ TOLERANCE uP TO AND INCL.UDING -6 SIZE t 2·1/2• ; ABOVE ·6 SIZE : 1·1/2• . ~ .2 __ .,_z o 
a:~3 0 <1 EXAMPLE OF' KC129K8 , 45• ELBOW ASSY.I/2" 00 TUBING , CORROSION RESISTANT STEEL If 
~;::'~!! PART NOS . KCI29DI2 • 45• ELBOW ASSY,3/4- 00 TUSING, ALUMINUM ALL.OY ~ 

s: -~,..~~~~------------------------~~~~~~~~~~~~~----------------------------~~ ~S~I CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 
zo~- ~~~~~~~--~------------------~~--~~~--~--------r-------------------~ W <1: .J4 PROCUREMENT SPEC. 

s~~a:~ KSC-f-124 ELBOW · ASSY, 45 o, FLARED 
fj~~~~ ... C~O~ORO~INA~T~I<»>~S~T~Al~US~ TUBE & MALE ADJUSTABLE 
;:~~,..% END, FOR SEAL RING 
if~~~~IC~~~D-E __________ _. __________________________________________ ~----SME __ E_T __ I __ ~----2~--~ 

STANDARD PART 

KC129 

KSC FORM 32·85 ICG 4/921 
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GP-425 

. • 
IFED SUP CLASS 

4730 • 

DASH NO . I USE rHREAO T 0! 11. z 0 111 
CRE At. 00 i'lEF • . 047 •. 04 7 

STEEL AL LOY REF . • 000 -.000 

"' o-
1(4 04 I~ 7116-20 I , 094 .766 ' -

' 
K6 06 ~ 9/16-18 1. 203 . 891 Ill 

K8 08 ~ 3/4·16 1.375 1. 063 i 
<t a: 

K10 010 ~ 7/8-14 1. 609 I . 203 c ... 
cr 

Kl2 012 ~ 1- 1/16- 12 1. 844 1·.391 .. 
1< 16 016 I I · S/16·12 2.016 1. 625 > w cr 
K20 020 I'~ 1-5/0·12 2.109 I . 797 ,....., 

K24 024 1% 1-7/8-12 2 . 156 2 . 031 
~ 

K28 028 I~ 2- 1/4 · 12 2 . 266 
Q 
1&1 

2 . 016 1--- 1/) -K32 032 2 2-112·12 2.578 > ... a: 

II> 

'? 
& -' 
"' 
Q 
1&1 
> 
0 
a: 
ll. 
ll. 
Cl 

CUSTODIAN: .1~ r. kENNEDY SPACE CENTER 

PROCUREMENT SPEC. STANDARD PART 
KSC-F-1241 ELBOW ASSY, 45 .. t FLARED 

COORDINATION STATUS TUBE & MALE ADJUSTABLE KC129 
KSC DE 

END, FOR SEAL RING 
SHEET 2 OF 2 

KSC FORM 32-85 CCG 41/92) 
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..... 

GP-425 

L 
8 
-~THREAD T REF 

0 /v-. SEE DETAIL A 

~r- ~ ~ ... KA:-OR!ll DEPTH 

- -k -
,. - FITTING END PER 

}--d- ...=.... 1- KC10S STYLE E 
- EXCEPT AS NOTED 

DRILL HOLE OPTIONAL 

DRILL NO. 50 
c .1!165 · . 075) 
2 HOLES 

CHAMFER IS" : 5 " TO 
OIA . C 80TH SIDES 

DASH NO . TUBE THREAD T 

CRE AL 00 REF 

STEEL ALLOY REF 

K4 04 1.4 7/16 · 20 

K6 06 36 9/16- 18 

K8 DB !ol 3/4 · 16 

K10 D10 ~ 718· 14 

Kl2 012 ~ 1· 1/16· 12 

Kl6 Ole> I 1-5/16·12 

K20 020 1'.4 I · 5/8·12 

K24 D24 1Y2 1· 7/8·12 

K28 028 I~ 2· 1/4 · 12 

1<32 032 2 2-1/2·12 

MATERIAL : SEE PROCUREMENT SPECIFICATION . 
ALUMINUM ALLOY, 2024·T6, CODE 11 ' 

A B 
•.000 •.1!100 
-.060 - .060 

. 531 . 750 

.563 .828 

. 625 . 953 

.766 I . 125 

1.219 
• 813 

1. 297 

. 750 1.375 

.813 1. 500 

. 781 1.625 

.828 I. 750 

c 
REF 

. 688 

.813 

1.000 

I .1 25 

1.375 

1. 625 

1.875 

2.125 

2.500 

2.751!1 

SEAL RING 
PER I<C103 

~" 

~ 
DETAIL A 

CORROSION RESISTANT STEEL <CLASS 3161, CODE 1<" CWAS CODE "C ' l 

FINISH: SEE PROCUREMENT SPECIFICATION . 

SCREW THREAD: SEE PROCUREMENT SPEC IF"! CAT ION . 

NOTES: 

EXAMPLE OF 
PART NOS. 

I. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES ~ESS OTHERWISE NOTED. 

2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS :.016 . 

3 . FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

5. 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE OATE OF INVITA'IION 
FOR 810. 

MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
APPLICABLE KC STANOARO AND PART NUM8£R DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 

KCI30K8 : PLUG. Y2" 00 TUBING. CORROSION RESISTANT STEEL 
KCI30012 : PLUG. ~· 00 TUBING. ALUMINUM ALLOY 

PLUG, FLARED TUBE 
FOR SEAL RING KC130 

& 

C!' -.;, 
J 
<I 

IS ... 
a: .. 
> ... a: 

h 
~ 
·c 
'Ill I> 
ltl 

"' ... 
' N 

.;, 
c 

I 
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38 

~--~--EJ----------~----------~r=E4~s7~3~0~s 
DRILL DEPTH F ~ - - -1 -. -~(Z::::>~- OET~IL ~~A FITTING END PER KC137 

....... .... R FVOR APPLIC~BLE TUBE END 

\ I - - - 1--_-_-_-f-..~./\. 
- --- --- --f->o-+4_.;..-.-

___ -- · I 

-~- -D,7;l: ; : / 
8 

1 ~ SEAL RING 

! ~
jL.J ' THREAD T 1 j_ l l PER KCI03 
LU FITTING END PER Kt105 'REF 1 G '.]._c ii c 'REF, 

~...,."!~~-1~ STYLE G FOR APPLICABLE -{;~ u \ /777> 

( f ;t "~"::""' ... -= rJ~~ )#{///) 
' ... 

.... 1 G DRILL SWIVELNUT ~ 
KC165 RETAINING DEPTH 
WIRE 

OETAI L A 

r---------~----~--------r----r----;----;r----r----.---~----~----r=S~W~IV~E~L~NU~T~------~~~ 
0 R RAO E PAD F 0111 G OIH KCI39 RETAIN ~ THREAD T ;:1 0111 . 8 0111 c 

RAO •.03 OIH. • .047 •.016 CRE AL lNG REF •.000 • . 000 DIM 
-.063 -.031 REF t.03 -.03 -. 011 -.011 STEEL ALLOY WIRE ~ 

F==*===F===F====~F==*===F==~==*===~~===*===F==*===F===~= 
KCI65-4 : 

FINISH: 

7/16·28 . 906 .704 I .I!JI'HI .063 

9/16·18 I .078 .891 1.250 

3/4·16 I .266 . 969 I .375 
. 094 

718·14 I .469 I. 141 1.625 

1-1116·12 I .672 1.204 1. 750 

1·5/16· 12 I .828 1.422 2. 01'H1 
.125 

1·5/B- 12 2.078 I . 704 2 . 313 

1-7/8·12 2.344 1.875 2.594 
.188 

2- 1/4·12 2.86B 2 . B63 2.900 

2· 112·12 3.878 2.454 3.375 .250 

SEE PROCUREMENT SPECIFICATION, 
ALUHINUH ALLOY, 2014·16. CODE -o · 

.242 . 438 .906 . 734 

.317 .563 I .094 .933 

.414 .7S0 1.281 1.016 

, 484 . 875 I . 484 1.188 

.586 1.063 1.688 1.250 

. 719 1.313 I . 906 1.531 

. 875 1.625 2.156 1.812 

1. 031 1.875 2.609 2.172 

I . 188 2.250 2.931 2.212 

I .383 2.563 3.219 2.673 

CORROSION RESISTANT STEEL !CLASS 3161 . CODE )("CWAS CODE ·c·1 
SEE PROCUREMENT SPECIFICATION . 

1<4 04 

K6 06 

KB 08 

K10 010 

K12 012 

K16 016 

K20 020 

K24 024 

K28 028 

IC32 D32 

KCI65·6 ~ 

KC165·8 ! 
KCI65·10 ! 
KCI65·12 ~ 

KCI65 · 16 '" 
> 

KC165·20 ~ 

KC165·24 Q 
KC165·28 

0 

KC165 · 32 !!! 
> 
~ 

SCREW THREAD: SEE PROCUREMENT SPECIFICATION . 

NOTES: I , R£MOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

2 . DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS t.016. 

3. FOR DESIGN FEATURE PURPOSES. THIS ORAWINC TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFER£NCEO HEREIN. 

4 . REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION 
FOR BID. 

5. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 

TOLERANCE uP TO AND INCLUDING ·6 SIZE ~-1/2" ABOVE -6 SIZE !l·l/2" . 

E DIMENSION FOR ·32 SIZE EOUAL TO 2 . See· IS ACCEPTABLE BUT 2.563" IS PREFERRED 

STAHOARO PART 

KCI31 



GP-425 

• • • 
FED SUP CLASS 

4730 
ACROSS~ --l 

~~ 
SEAL RING 

~~RENCH E I PER KC103 
PADS 

~ 
DRILL 

I I REF> 
DEPTH F 

I A 

DETAIL_,.. 
I ' 

~f.> ' ' ,,, 
t~i ' ' ' "t'--~I I I~ ' "" 1- ~ f-- FilliNG END PER KC105 7"1 I t'--

STYLE G FOR APPLICABLE 
I I I lUBE SIZE 0 I 1 I 

! ~ · '-I-' 

~u 
""\..LJ - KCI39 THREAD T ~ :,;~~SWIVEL NUT IRHl r-,:\! DETAIL A 

( I{ 
~ 1 

:~ I I • 1-JI 
11 FITTING END PER KC137 II 

: ~~OR APPLICABLE TUBE END L 
I 

G DRILL 
KC I 65 RETAINING DEPTH 
WIRE 

DASH NO. TUBE THREAD T 1:1 DIM . B DIM c 0 
SWIVEL NUT 

R RAO E PAD F DIM G DIM KCI39 RETAIN 
CAE AL. 00 REF •• 880 •.000 0111 RAQ •.03 DIM . • . 047 •• 016 CRE AL lNG 

STEEL ALLOY REF -.063 - .1!131 REf ±.83 · . 03 - . 011 • • 811 SlE£L ALLOY WIRE & 

":' 
K4 D4 '-' 7/16·21!1 .750 .610 .9388 .063 . 242 -. 438 .766 .656 K4 D4 KCI65·4 ,;, 
1<6 D6 ~ 9/16 · 18 .860 .766 1 . 125 .317 .563 . 891 .828 1(6 06 KCI65·6 i .094 
K8 08 ~ 3/4·16 1.016 .875 I .281 . 414 . 750 1.063 .953 K8 D8 KC165·8 

<l 

! 
K10 010 ~ 7/8·14 I .141 .954 I . 438 . 484 .875 1. 203 I . 047 Kl0 010 KC165·18 

.., 
a: 

K12 012 ~ l·l/16·12 I .313. . 9541 1.500 . 586 1.063 1. 391 I .1!163 Kl2 012 KC165·12 
.. 
> 

K16 016 I 1· 5116 · 12 1.500 1.172 I . 758 .125 • 719 1.313 1.625 I . 328 K16 016 KC165·16 
.., 
a:: 

K20 020 I 'A 1·5/8•12 1. 625 1. 422 2.031 .875 1.625 1.797 1.625 K20 020 KC165·21!1 0 

K24 D24 I~ 1·718·12 I .813 1. 532 2.250 1. 031 1.875 2.11131 I . 781 K241 D24 KC165·2<4 c 
K28 D28 ·~ 2·114·12 2 . 880 I .766 2.619 . 188 1. 125 2.250 2.266 2.031 K28 D28 KC165·28 

.... en -
K32 032 2 2· l/2·12 2.258 1.985 2.906 .250 1.383 2.580 2.578 2.313 K32 D32 KC165·32 

,.. ... a: 

MATERIAL: SEE PROCUREMENT SPECIFICATION, 
ALUMINUM ALLOY, 2014 • T6, CODE 'D " 
CORROSION RESISTANT STEEL !CLASS 3161, CODE "K • I WAS CODE "'C'l 

FINISH: SEE PROCUREMENT SPECIFICATION. 

SCREW THREAD: SEE PROCUREMENT SPECIFICATION. 

NOTES : ). REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES l.tLESS OTHERWISE NOTED. 

2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS : . 016. 

3 . FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

4 . REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION 
"' FOR BlD. 'f' 

MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING "' 5 . -
APPLICABLE KC STANOAAO ANO PART IIIUM9£R DESIGNATIONS AS SHOWN ' CD 
ON THIS OAAWINC. 

~ 
c 

TOLERANCE UP TO AND INCLUDING ·6 SIZE t2·1t2• ABOVE ·6 SIZE 11·112 •• .... 
> 
0 

EXAMPLE OF KC132K8 , •s· ELBOW WITH SWIVEL ENO,I/2' 00 TUBING, CORROSION RESISTANT STEEL 
a: 
A. 

PART NOS. kCI32012 • 45• ELBOW WITH SWIVEL ENO,J/4' 00 TUBING. ALUMINUM ALLOY ' CUSTODIAN: J~ F. KENHEOY SPACE CENTER 

PROCUREMENT SPEC. STANDARD PART 
KSC•F•t24 ELBOW ASSY, 45 °' FLARED 

COORDINATION STATUS TUBE & FEMALE SWIVEL KC132 
ICSC DE 

END, FOR SEAL RING 
SHEET I OF I 

KSC FORM 32·85 I CCi 4/921 
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GP-425 

40 

SEAL RING 
PER KC103 

I REF l 

DETAIL A 

MATERIAL ! 

FINISH: 

SCREio' THREAD: 

NOTES: I. 

EXAMPLE OF 
PART NOS . 

2. 

3 . 

4 . 

5. 

FITTING ENO IN ACCORDANCE 
WITH KCI05,STYLE E FOR 
TUBE SIZE SPECIFIED 
EXCEPT AS NOTED 

THREAD T 

FITTING ENO IN ACCORDANCE 
WITH KCI3S F'OR TUBE SIZE 
SPECIFIED 

CHAMFER 15' ~s· __ __, 
TO DIMENSION C 

SEE PROCUREMENT SPECIFICATION. 
ALU~INUH ALLOY, 2024-T6, CODE ·o· 
CORROSION RESISTANT STEEL !CLASS 316>, CODE -~ - CWAS CODE ·c·> 

S~E ?ROCUREHENT SPECIFICATION. 

SE~ PROCUREMENT SPECIFICATION. 

R<:MOVE SURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

DIMENSIONS IN INCHES . UNLESS OTHERWISE SPECJFJEO, TOLERANCE DECIMALS :.alb. 

FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREME~T 
DOCUMENTS REFERENCED HEREIN. 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF' INVITATION 
FOR BID. 

MARKING 01' FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
APPLICABLE KC STANDARD ANO PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 

AT THE OPTION OF THE MANUFACTURER. THE SMALLER INSIDE DIAMETER DIMENSION 
MAY BE DRILLED FROM PORT TO PORT. 

' CD 

! 
f5 
"' "' .. 
> 

"' a: 

KCI33K8·-4 = REOUC:ER·ADAPTER. !!.!" 00 Tl.elNG TO %'BOSS END. CORROSION RESISTANT STEEL ., 
KCJ33012-8 = REDUCER·AOAPTER. ~· 00 TUBING TO 1h' BOSS END. ALUMINUM ALLOY ~ 

"' 
' CD 

STANDARD PART 

KC133 



GP-425 

• l 
FED SUP CLASS 

4730 • 
---

DASH NO. 
FLARED TUBE END BOSS END 

TUBE THREAD T TUBE THREAD R A B c 
CRES AL 00 REF 00 REF MAX •.000 REF 

STEEL · ALLOY REF REF ~ · .060 

K~-2 04·2 ~ 5116·24 1.100 
'A 7/16·28 -~52 f-- .688 

K~ -3 04 ·3 r.. 3/8 · 24 1.066 

K6·2 06 · 2 ~ 5116·24 1. 242 
f--

1(6·3 06-3 ~' 3/8·24 1.208 
~ 9/16·18 .457 f-- . 813 

K6·4 06-~ ~ 7116 · 28 

~' 
1.335 

K6·5 06·5 f/2·20 

K8·2 08·2 ~ 5/16-24 1.357 
f--

K8·3 08·3 ~ 3/8· 24 1.323 

KB-4 08·4 . \7 3/4. 16 ~ 7/16·20 . 538 1.1100 

~ 
1.450 

K8•5 08·5 1/2·20 

~ 
f---

K8·6 08·6 9/16·18 1.445 CS> 

'A 
~ 

Kl0·4 010·4 7116·20 1.533 -
f-- . 

CD 
Kl0·6 010·6 ~ 7/8-14 ~ 9/16-18 . 618 1.528 1.125 s 
K18·8 010 · 8 \7 3/4 . 16 1. 567 ([ 

0: 

012·4 ~ 
0 

Kl2·4 il 16-20 .... 
I . 686 0: 

K12·5 012·5 m 112·20 .. 
~ > 

K12·6 012-6 ~ 1-1116-12 ~ 9/16·18 . 703 1. 681 I .375 w 
1--- a; 

K12·8 Dr2-e \7 3/4·16 I. 719 'Gi' f-.- P' 
K12·10 012· 10 ~ 718· 14 I . &16 I 

K16-4 016-4 ~ 7116-20 I. 722 0 w 
f-.- Ill 

K16·8 016·8 \7 3/4·16 1.809 -> 
i 1-5116-12 .741 ~ 1.625 w 

Kl6 · 18 016-10 ~ 7/8-14 1.852 0: 

106·12 016·12 ~ 1· 11!6·12 1.912 

K20-4 020-~ ~ 7/16-20 1.965 

K20·12 020 · 12 I~ 1·518·12 ~ 1-1/16-12 .778 1.875 
2.202 

K20·16 020·16 
1 1·5/16· 12 

k24·16 024· 16 2.159 
1\7 1-718-12 .878 1--- 2.125 

1<24·20 024·20 2.154 

·~ 1·518·12 
K28·20 028-20 

I~ 
2 . 373 

2 · 1/4 ·12 .978 2.500 
K28·2~ 028-24 2 . 484 

1\7 1-7/8-12 
1(32 · 24 032·24 2.529 II> 

2 2·112·12 1.078 2 . 750 .4) . 
1<32 -28 032-28 I~ 2· 1/4-12 2.684 "' -

' II) 

0 w 
"' 0 
0: 
A. 

~ 

CUSTODIAN : 40HN F. KENNEDY SPACE CENTER 

PROCUREMENT SPEC . STANOMO PART 
1CSC•F·124 REDUCER - ADAPTER 

COORDINATION STATUS FLARED TUBE TO BOSS KC133 
KSC OE 

FOR SEAL RING 
SH£ET 2 OF 2 

KSC FORM 32·85 ICG 4/921 
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GP-425 

• • 
lFEO SuP CLASS 

4730 
FITTING END IN ACCORDANCE 

FITTING END IN ACCORO~CE WITH KC136 FOR TUBE SIZE 
SPECIFIED ~.,,, ''''' · ,,,,, ''" TUBE SIZE SPECIFIED . EXCEPT 

DRILL NO. 50 
AS OTHERWISE NOTED 

-< . 065. .0751 
2 HOLES SEAL RING 

8 PER KC103 

'<)'I· . ' A ~'" r-::. --- r-- :j - 1 -
- -- f----- -- f-- --- ---- 1- -- -- f----- -

~ THr.:T 

- ---- '-- - ~-~-~ 
0 ' 

~ 
~ THREAD T 

t.B70 ITYPl 
DETAIL A 

-CHAMFER IS' !5' 

• 

TO OIHENSIO"' C 

DASH NO . TUBE THREAD T A 8 ~ 
~ 

CRE AL DO REF +.000 +.000 REF 

STEEL ALLOY REF ·.060 ·.060 

K4 04 'A 7116 - 20 1.213 1.681 . 686 
~ K6 06 :;a 9116-18 I . 291 2.078 .813 . 

K8 08 ~ 3/4·16 I .447 
... 

2 . 312 1.000 z 
~ I .125 

:or 
. !<10 1:'10 718- 14 1 .see 2.523 « cr 

~ 0121 * I .375 
0 

1·1/16-12 I. 761il 2.797 .... 
cr 

-~~! 1:.1. 1.625 • I 1-5/16- 12 1.760 2 . 834 .. 
! K20 I 02~ 'j 1!'. 

> 
I·_Sie·l2 1.8117 2 . 956 1.875 w 

I 1<2.:J 024 L. :~ 
Ia: 

I 
1·718- 12 1.822 3.018 2.125 ~ 

! r.2rs_ : n2o 1- I* 2·1/4 · 12 1.979 3.314 2.500 I_ 1-o-----·---t-

I! ;~~~J_ __ z 2 - 1/.2-12 2 . 1114 3.467 2.751) 

~!ATEP.I I>L : !jEE PROCUfiHof.NT SPEC I Fl CATION. 
ALU111N1Jio1 ALLOY , 2024·T6, CODE 11 -
CORROSION RESISTANT STEEL <CLASS 3161 , CODE ""K. I \olt.S CODE '::" I 

Fl~liSH: SEE PROCI.'PEMENT SPECIFICATION . 

SCREW THREAD; SEE I'ROCUREtlENT SPECIFICATION . 

NOTES: I. REMOVE BURRS ANO SLIVERS. BREAK SHARP EDGES Ur4LESS OTHERWISE NOTED. 

2 . OIHENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED. TOLERANCE OECIHALS : . 016 . 

3 . FOR DESIGN FEATURE PURPOSES, THIS DRAWING T~ES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REF~RENCEO HEREI~ 

4 . REFE~NCEO OCICUHENTS SHALL BE Of THE ISSUE lN EFFECT ON HE DATE OF INVITATION 
FOR 610. 

II> 

5 . lloiAAICING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATlON USING 'f 
APPLICABLE "tee STANDARD AND PART NUMBER OESICNATIONS AS SHOWN ~ 

ON THIS DRAWING. a, 

EXAMPLE OF KC134Ko4 • ADAPTER. BOSS TO BULICHEAD.l1' DO TUBING. CORROSION RESISTANT STEEL 0 
PART NOS. KCJ3408 : AOAPTER. BOSS TO BULKHEAD, ~· 00 TUBING. ALUMINUM ALLOY w 

~ a:: 
IL 
l 

CUSTCOIAN: JOHN ~ • ICENfiiEOY SPACE CENTER 

PROC~HENT SPEC. STANOARO PART 
KSC · F·124 AOAPTER,FLARED TUBE 

COORDINATION STATUS %• BULKHEAD TO KC134 
BOSS FOR SEAL RING -

KSC DE SHEEl I OF I 

ICSC ~ORM 32·85 I CG 4/92> 
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~-----------------------------~--------------------~F~Eo~4~s7~P~3~0~AS~S~ 

SEAL RING 
PER KCI03 

I REF I 

DETAIL A 

MATERIAL: 

FINISH: 

SCREW THREAD: 

NOTES: I. 

2 . 

3. 

4. 

5 . 

~ 

[:::::> 

EXAMPLE OF 
PART NOS. 

FITTING END IN ACCORDANCE 
WITH KCI05.STYLE E FOR 
TUBE SIZE SPECIFIED I!:> 

DETAIL 

DRILL 

THREAD T 

FITTING END IN ACCORDANCE 
WITH KCI36 FOR TUBE SIZE 
SPECIFIED EXCEPT AS NOTED 

THREAD R 

CHAMFER I 5' !5' ---..Y 
TO DIMENSION C DRILL NO. 50 

I .065 - .075 I 
2 HOLES 

SEE PROCUREMENT SPECIFICATION. 
ALUHINUM ALLOY , 2024·T6, CODE 1) " 
CORROSION RE~ISTANT STEEL ICL-"SS 3161, CODE "K ' IWAS CODE "C " I 

SEE PROCUREMEN1 SPEC!r!CATION. 

SEE ?ROCUREHENT SPECit!CATION. 

REMOV( BURRS ANO SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE HQTED. 

DIMENSlONS IN lNCHE$. UNLESS OT~RWISE SPECIFIED, TOLERANCE DECIMALS : . 016 . 

FOR DESIGN FEATURE PURPOSES. THIS OP.AWING TAKES PRECEDENCE "'VER PROCUREMENT 
OOCUHENTS REFERENCED HEREIN. 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INV!TAT[ON 
FOR BID. 

MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCI..flEMENT SPECIFICATION USING 
APPLICABLE KC STANOARD AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 

AT THE OPTION OF THE MANUFACTURER. THE SMALLER INSIDE DIAMETER OIHENSION 
HAY BE DRILLED FROM PORT TO PORT . 

FOR -2. -3. & -5 TUBE SIZES. FITTING END SHALL BE IN COMPLIANCE WITH MS336'56. 

KC135K6-8 • EXPANOER-AQAPTER, ~· 00 TUBING TO ~·BOSS END, CORROSION RESISTANT 
KC135D8-10 • EXPANDER-ADAPTER. ~· 00 TUBING TO ~·BOSS END, ALUMINUM ALLOY 

STEE 

STANDARD PART 

KC135 

c 
~ 
> w a: 

$ 
~ 
cil 

c w 
> 
0 a: 
A. 

~ 

43 
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• • • FED SUP CLASS 

4730 

DASH NO. 
FLARED TUBE END BOSS END 

lUBE THREAD T TUBE THREAD R A B c 
CRES AL OD REF 00 REF" MAX +.000 REF 

STEEL ALLOY REF" REF ~ -.060 

K2-4 D2-4 !oil 5116-24 I .084 
~ 7116-20 .311 ~ . 688 

K3-4 D3-4 ~' 3/8-24 1.1 15 

K2·6 D2-6 !oil 5116·24 1.163 

~ 
~ 

K3·6 03·6 3/8-24 I .194 

* 9/ 16·18 .33& ~ .8 13 
1(4 - 6 D4·6 'A 7/16·20 

I .265 
K5·6 D5 · 6 ~' 1/2·20 

K2·8 02·8 ~ 5116-24 I . 285 
~ 

K3· 8 D3·8 ~' 3/8· 24 I .315 
f--

K4·8 04·8 'A 7/16-20 ~ 3/4 · 16 . 417 1. 000 
1. 390 

K5·8 05·8 ~' 1/2·20 
1----

K6·8 D6 · 8 ~ 9/16·18 I . 392 

1(4-10 04·10 'A 7/16 · 20 1!0> 
I .460 'f 

K6·10 06 ·1 0 ~ 9116-1 8 !)(, 7/8·14 .454 1.125 
1---- "' K8 · 10 D8 -1 0 ~ 3/4·16 z - ~ 

1<4-12 D4 · 12 'A 7/16·20 1.560 (( 
a: 
0 

K5·12 D5 -12 ~ l/2 · 20 w a:: 

* ~ 
1-- .. K6·12 06·12 9116 - 18 1-1116·12 .509 I .5&7 1.37!' 
1---- > 

K8·12 D8 · 12 ~ 3/4 · 16 1.668 w 
a: 

~ 
~ c K10·12 Dl8 ·1 2 718-14 I . 769 

'-' 
K'l·l6 D4 · 16 ~ 7116·20 I .597 Q 

~ 
1-- 1)1 1<6·16 D6·16 91!6·18 1. 603 -r-- > 

K8 · 16 08 ·1 6 ~ 3/4 · 16 1 1·511 6 ·1 2 .538 1.704 1.625 .... a:: 

~ 
r--

K10·16 010·16 7/8·14 1. 805 

~ 
1---

Kl2·16 Dl2 · 16 1· 1116·12 1. 911 

K4·20 04·20 'A 7116·20 1.693 

~ 1'A 
1---

K12 · 20 012·20 1·1/16·12 1· 518·12 . 610 2 . 007 1.875 
1---

Kl6-20 016-20 I 1·5/16-12 2.054 

Kl6·24 016 · 2'1 I 1- 5116·12 2.095 
I~ 1·7/8-12 . 635 1---- 2 . 125 

K20·24 020·24 I 'A 1-5/8-12 2.142 

K20·28 020 · 28 I 'A 1·5/8·12 2 .297 
I~ 2 · 1/4 ·12 .759 r--- 2 . 500 

K24-28 024·28 I~ 1·718·12 2.422 

K241·32 024 · 32 l'h 1·718-12 2.516 .., 
2 2 · 1/2-12 .782 1--- 2 . 750 'f 

1<28-32 028-32 I~ 2· 1/4·12 2.641 ~ 
CD 

c .... 
> 
0 a: 
II. 
II. 

" 
CUSTODIAN: ~OHN F. KENNEDY SPACE CENTER 
PROCUREMENT SPEC. STNC)ARO PART 

KSC·F•124 EXPANDER - ADAPTER 
COORDINATION STATUS FLARED TUBE TO BOSS, KC135 

KSC DE 
FOR SEAL RING 

SHEET 2 OF 2 

KSC FORM 32·85 I CG .11192 I 
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...1<1:0111 
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- <tO zo-u 
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w~a..cn 
0 lt;:) 
<t~- • 
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=ico­
~<t~~ 
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t;l!l~! 
w~ ... o 
S!<too-
8izz 

1110 
zz--
-c "' -<tUI 

~~~i xuoa: .. _ ... 
_.a::~ 

a: CD ... 
~0=~ 
...... o 
Of Ill 
~a::!& 
00 -
~% •G: 
a: "' ;:,,..z,.. 
~=~~ ... _, ... 
~~~~ 
a:rn~,_ 

e~;:;~;~ 
oBile~ 
uu.aunu 
UIG: 
;:,0 .! 
WZin 

i<~~~. 
a::-z <t:;)ltO 

a-uCl-
g!!~ 

II: 
ll:)oo0Q 

~~<i~ 
.,_Cit CliO 
o!l' u 
a:: ... ~a: 
0 >-0 ... 
~zoz 

I 

CHAMFER 4S't5" X F 

A 
- A 2So/ 1 \ 

THREAD T • PER r.--_ 
SPEC MIL -S-8879!L---

. 03 1 • . 000 RAO 

TO OIAMET ~IS' t 5 • - "016 

E OF HEX rlo-.-----
BOTH SIDES ~ -~ 

· THREAD l A B C CIA 
DASH TUBE HIL-5·8879 CIA •.000 • . GI02 

00 • . 015 -.003 
NO. REF [i)> I!Dt> 

· 2 141 . 3125·24UN.JF•3A .062 . 351 . 250 

- 3 ~ • 3750· 24UN.JF • 3A .125 . 355 .312 

·4 ~ .4375·211UN.JF- 3A .172 . 389 .364 

-5 ~ • 511011·28UNJF- 3A . 234 t.004 . 41 I .426 

·6 ~ • 5625 • I 8liNJF - 3A .297 .420 . 481 

-8 ~ . 75110 ·16UNJF- 3A .391 . 521 .660 

-10 ~ . 8750·14UN.JF-3A .484 .567 .773 

·12 -}; I .0625·12UN.J·3A .609 . 636 . 945 
t . ee5 

·16 I 1 .• 3125-12UN.J - 3A .844 1 . 195 
. 672 f-

-28 ·~ t.6258·12UNJ - 3A 1.1178 • . 008 I .507 

- 24 I~ 1.8750-12UN.J-3A I . 312 •. 005 . 720 I. 756 

-28 1-}C 2.2580 · 12UN.J• 3A 1.547 •. 010 . 772 2 . 131 

· 32 2 2 .5111111·12VNJ · 3A 1.781 • .ees .BB7 2 . 381 

0 E DIA • •.015 
- .ee0 

I!:> MIN HAX 

.563 
.063 1-- .031 .052 

.625 

.688 
.075 1-- . 038 .063 

. 758 • . 003 
.1!183 . 813 - . 1104 .042 .069 

. 894 1.0011 . 047 .078 

.107 1.125 .054 .889 

1. 375 

1.625 ! . 016 

!.875 
, 1251-- m 2 . 125 - ~.1120 

2 . 5ee -
2.750 

-~~~ o-l Lw • NOTES : [:;:::::> DI~TER C AND T THREAD f PITCH DlA I SHALL BE COHCEhTRIC WITH HI .015 FUI.L 
5~!sa..2 INDICATOR READING. 
-g&lla:W 
~ ... ~ffi SOUARENESS BETWEEN THREAD T PITCH DIAMETER AND F"ACE OF HEX SHALL NOT EXCEED 
:.:l::l ... Joi!: . 1105 FOfl SIZES DASH 10 AND SMALLER OR .888 FOR LARGER SIZES. WHEN MEASURED 
3; <1: ,_,.. 

0 
AT THE OUTER D I AHETER OF. THE FACE . 

:;.zzw.,_ 
• w.<t<tc DIMENSIONS IN INCHES. TOLERANCES NOTED . 3 . 
IIIOZ~..J 
i~- r ROUGHNESS OF MACHINED SURFACES SHALL BE 125 AA MAX PER ANSI 846 . 1 UNLESS 
--a:a:: OTHERWISE SPECIFIED. 
~go !!Ill! 

4. 

... ... 
' -
' Cl) 

~ 
<1: 
a: 
0 

""' II: .. 
> 
w a. 
r 
~ 
c ... 
I~ 

"' .., . 
"' !~Q~,. 5. BREAK ALL SHMP EDGES UNl.ESS OTHERWISE NOTED. REMOVE BURRS AND SLIVERS . a 

IE ... ~ .... ~ 6 . THIS STANDARD TAKES PRECEDENCE OVER DOCUMENTS REFERENCED HEREIN. o 
zi ... i ... I 

&II:J:)o ... 

... ~!~z ~ 
> ....... -- ~ 

s: .~ .. ~~~~------------------------~~~~~~~~~~~~~---------------------------~~ Wf;l~~ CUSTOOIAN: JOHN F. KEN£0Y SPACE CENTER 

z~o-- ~~~~---~~--,------------------------------~------------~------------------~ i <t _,.,. PROCUREMENT SPEC. ...... <t 
Z£11:% NONE 

.. !~J; ~-==~~=-~ 
~!!"" ~ COORDINATION STATUS 

STANDARD DIMENSIONS FOR 
FITTING END, 

DESIGN STANDARD 

KC136 
-uw .,.. 
..,_0>)-Z 

if!i~LK_s_c_o~E-------------~------------------------------------------------L----s_HE_E_r ___ , __ o_r ___ , ____ ~ 
KSC FORM 32·85 ICG 4/921 

STRAIGHT THREAD 
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-------··-~ lFEO SUP CLASS 

NONE 

1-)o.Z• 

~!;~ iz w 
~'*'~% o2-w 
CUI:::..,_ wa:« 
S~!t!c. ... " .... ,.. 
" oz 
iAI!ta:" 
G:' ... 0-.1 

..J 
~~ZLA.I 

i£11~"' 
:: .... ~! 
Zt-t.> -u-. 
"'"~:" ... 
l!l"'!E~ 
"!t- . 

t->-1.&1 
:r IZI!§ 
~S!o ... 
:u!!l~ 

!ffii~ ->oi 
t;~~x 
Well z.,_t-0 
!j~ ... 
(,) .,~§ 

~~-u; 
-«en 

~~!iii :!oc:>a: ... _ w 
..JCI:D.. 

ffi~~a: 
l: t-0 
.. >-0 oz Ul 

ClCI:t­
loJ 0% 
~~ 8 
0.. JE -a: 
!§ ... ~,.. 
Q.....,.(")z 
--« >-..J ... 

Z••CI:c:t 
<CtiDUZ 

« VH&. >­
oz-UJ 
\I.OU> 

ell! It's 
W~CIIU 
~ a:: 
..,i.,;o 
t.,~ . 
«!~~ .,_uCE­
cza:::..­
o-c« 
G:>-0~ 
1&1111-IL xw«a: 
t-U:&.nC 
o!l;'..,u 
Q: ... %1r 
0 ... o ... 
IIIZOj!E a ... "'IJ) 
-l:im: 
.,_ 0: &:LIM • 
3~!;Q. ~ 
-ocna:"' 
!!;O,_~ffi 

~~~~~ 
~~.. .. 
UIC:>->-0 

V,ii!t' 

DASH 

NO. 

· 4 

-6 

· 8 

· 10 

-12 

·1.6 

·20 

- 24 

·28 

·32 

NOTES : l . 

F tA 

t 
TUBE A 8 c 

00 :.016 OEG 
REF :130 . 

~ .370 . 140 

~ . 156 
. 465 I--

~ Jq ~ 
.IB8 

~ . 45~ 

~ . 512 .219 

I .579 .250 

I 'A . 672 . 34~ 

I~ . 721 . 381 37 

I~ . 394 
.829 1---

2 . 406 

rl · l/~·w2· 

E D l <'~ 

+ .mJS~ . B0?__j ~ONICAL SEALING SURFACE 
RADII TYP I ~;~E NOTE I 

DETAIL A 

0 E F G H 
CIA OIA CIA RAD CIA 

• . 005 •.000 •. 005 
. • 005 -. 005 . . 003 

. 295 .383 .278 • 172 • . 003 
•. 004 

.044 
. 435 . 502 . J9.7 . 297 

. 572 .682 . 565 . 391 : . 004 
.050 1---

. 680 . 797 .681 . 484 

.850 .972 . 824 .609 : . 005 

1.075 1 . 22~ 1.072 . 8•4-4 • • 007 
•. 005 

1. 410 1 . 536 1.382 1. 078 
• . 00e -

1.625 1.786 1.636 . 066 1.312 
•. 005 

2.034 2.178 2.027 1 . 546 
•. 010 1--

2.284 2.411 2 . 262 I. 781 
-.005 

THE CONICAL SEAliNG SURFACE SHALL BE CONCENTRIC WITH E CIA WITHIN . 005 
FULL INDICATOR READING. . 

• <I 
UIOZCI:..J 
!£~-o~ MACHINED SURFACE ROUGHNESS, UNLESS OTHERWISE SPECIFIED , SHALL NOT EXCEED 

g: 63/ PER ANSI 8~6 . I . 
2. 

i~!S~~ v 
3. a: ..J OIHENSIONS IN INCHES UNLESS OTHERWISE SPECIFIED: DECIMALS t . 005 

(i) ... . 
z 
:J. 
<r 
a: c 
w 
a: .. 
> 
w 
a: 

~ p 

0~0~~ ANGLES ~s· . 
...... !!:' :. 0 ! Ul~>- 4. BREAK ALL SHARP EDGES UNLESS OTHERWISE NOTED. REHOVE BURRS AND SLIVERS . ~ 

!~i;! 5 . THIS STANOARO TAKES PRECEDENCE OVER DOCUMENTS REFERENCED HEREIN. f 
>~~-- ' 
s: .~ ... ~=~----------------~----~~=~~~~--------------~ ~g~~ CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 
~ < ::;..., fo:PR~o"='CURE~~ME~NT~S"='P"='Ec~.--r------....;;.;..;.;.;..._.;....~=::;_.;....;;;;;....;.;;;.;.;.;;; ____ .,.. _________ ~ 

s%~a:! NONE FITTING END, SWIVEL FLARED DEsiGN sTANDARD 

~;~I~ 1-C:-::OORO=~INA~Tt~O--N-:S~TA:-=T~US=-f T u 8 E c 0 NNE c TOR ' 
::~~>-z STANDARD DIMENSIONS FOR 
~f~~~LIC_S_C __ DE .............................. ~ ......................................................................................................... ~~---S-HE_E_T ..... -I ..... ~ .......... ~----~ 

KC137 

KSC FORM 32·85 ICG 4'921 

46 



~ 
en n .., 
i 
"' ... 
"' I .. 
1ft -n 
"' • .... .., 
"' 

~ 

NOTICE• WHEN GOVERNMENT DRAWINGS, SPECIFICATIONS OR OTHER OATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT 
PROCUREMENT OPERATION, THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT HAY 
HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN 
ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION, OR CONVEYING ~y RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN· 
VENTION THAT MAY IN ANY WAY 8E RELATED THERETO. 
~ n ~~ ~ 0 

0 n ... 
Ill ~ z ~ 8 

•• tTl i ~i'i ~I &o 
... z 

~ 151-
.... 

<11:1> i Ul ., 
cn tTl ... n 
~ 

-T 
5i ' 

I I 

i (f)" 
rtl'll _j 

...... 
l>fTI 

I I 0 

~~ 
co~ I .)II'" I ' D~ 
I~~ z ....... 

Z -< 

"' Dz ... 
:r Do 

~ :::0 
o, ... 

l 

~ 

lt~ 
~ 

lt:~ k I 
~ 

• 
oz I 

& a:~ 
..... ....... o ,. 

lSI "'"" 
$ 0 "' .. 

~ .. l lSI 0 
X 1> I) v fTlD 3: J> 
X 

D 
J> v -< X 

"' 
Zo 

J> Ill "' 0 
(f)(_ 

~ ~ _.c 
o(J) n 
z~ "' % U>D ... ... 
llOJ 

:II 

or 
:::0, 

~ I Iii ,.. :A 
~ () . 

cn 

- ~ 
w cn ... 

~~()) I 
0 

I I 

!!Q;; 
rm::a 
•OITI 

~o:;;B ..,_ 
G>n-o 
..... J> ...... 

0 z 

~--@) 
APPROVED• 8-12-65 REVISED• (O) REV & REDRAWN 8- 1-90 

"' .... 
-< r 
tTl 

.... 

~~x 
rm:D 
o nP'I 

V>-:1> ...... o 
CD-

"'"""' ..... 1> ....... 
0 z 

~ 
~ 
01 



GP-425 

• • • FED SUP CLASS 

NONE 

DASH TU8E THREAD T A B c 0 E F G 
00 MIL · S-8879 CIA DIM • . 010 DIM •.002 • . 015 CIA 

NO. REF -.000 :.016 • . 003 -.000 :.016 

·4 1,4 .4375·20·UNJF·3A .172 • . 003 .281 . 140 .703 .364 .075 . 359 . . 004 

·6 ~ .5625·18·UNJF·3A . 297 .312 .156 .766 . 482 .083 .484 

-8 ~ . 7500·16·UNJF·3A .391 : . 004 .344 .187 .875 .660 .094 . 656 

-10 ~ . 8750·14·UNJF - 3A .484 . 391 . 219 1. 016 .773 0 107 .766 

-12 ~ 1.0625·12-UNJ-JA .609 !.005 .945 . 938 ---- -•. 007 -16 I 1.3125·12·UNJ·3A .844 - . 005 1. 195 I. 188 - -
·20 tiA 1.6250·12·UNJ · 3A 1.078 

•.008 
1. 507 I .500 

- .005 . 469 . 234 1.156 - .125 ~ & 
· 24 I~ 1. 8750·12 · UNJ·3A 1.312 I. 756 I. 750 ~ - ~ -
·28 I~ 2 . 2500·12·UHJ·3A 1.547 2 . 131 2. 125 cO 

• • 010 - ~ J ·. 005 
- 32 2 2 . 5000·12·UNJ-3A t. 781 2 . 381 2.375 <t 

! ... a: .. 
> 
~ 

,•::r:-~s : {!:::::-> '! . 0 I AHETER GROOVE ~ALL BE SMOOTH AND i' ~EE OF ~.LL THREAD 1·1#\'l!.:i; . .. '8 
1'-' 

.< . SUAFACE FINISH OF DRILLED HOLE SHALL BE 2~ PER ~'131 846 . ! . 

.. . I<ACHINED SUR~E ROUGHNESS, UNLESS OTHERWISE SP~CIFIEQ, SHALL I~ NOT EXCEED 10 P~R ANSI 846. I. > 

4 . OIMENSIONS IN INCHES , UNLESS OTHERWISE SPECH' IEO, TOLERANC.~S : 
,~ 

DECIMALS ~ . 005 . 

5. THIS STANDARD TA~ES PRECEDENCE OVER OOCUHENiS RcF~RENCED H~REIN . 

Ill ... 
' ' "' -

cO 

c ... 
> 
0 
a: a.. 
~ 

CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 
PROCUREMENT SPEC. DESIGN STANDARD 

NONE FITTING END, ADJUSTABLE, 
COORDINATION STATUS STANDARD DIMENSIONS FOR KC138 

KSC DE SHEET 2 OF 2 

KSC FORM 32·85 !CG 4/921 
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r-----------------------~-----------•• ------------------------~~~£~0-S~U-P_C_L_A_S_S~ 
C SINK 90' X CIA G 4 730 
THREAD T PER HlL·S-8879 
PER~ECT THREAD DEPTH J 
HAX THREAD DEPTH K 

B 

tr~ 
A G -.-

1 u -----
BREAK CORNER 
45' : 5' X . 010 MAX 

IS'~ 

~'~ 

H OlA HOLE TO C/L 

CHAM~ER TO OIA A 

MATERIAL: 

FINISH: 

SEE PROCUREMENT SPECI~ICATION . 
ALUHINUH ALLOY, 2024-16, CODE "[)" 
CORROSION RESISTANT STEEL I CLASS 3161 , COOC: "K " !WAS COOE -~-~ 

SCREW THREAD: 

SEE PROCUREMENT SPECtFICATION 

SEE ·PROCUREMENT SPECIFICATION 

NOTES: 

EXA11PLE OF 
PART NOS . 

I . REMOVE BURAS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

2 . OJHENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED. TOLERANCE OECIHALS •-016. 

3. · FOR DESIGN ~EATUAE PURPOSES, TI-llS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS RE~ERENCEO IEREIN. 

4. REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EF~ECT ON THE DATE OF INVITATION 
FOR BlO. 

S . MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
APPLICABLE KC STANDARD ANO PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 

KC13qj(8 : SWIVEL NUT, !h' TUBE FITTING. CORROSION RESISTANT STEEL 
KCI3'l012 • SWIVEL NUT,~· TUBE FITTING. ALUMINUM ALLOY 

SWIVEL NUT, 
FLARED TUBE FITTING 

STAHOMO PART 

KC139 

i 
<% 
a:: 
0 .., 
a: .. ,.. 
..... 
a:: 
u 

0 .., 
"' > 
~ 
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GP-425 

• • • 
IFED SUP CLASS 

4730 

DASH NO. TUBE THREAD T A B DIA c 0 E F RAD G J 
CRE AL CD Hll-S•8879 HEX •.885 •.885 DIM .DIM • .185 DIA DIM 

STEEL ALLOY REF -.1180 -.888 t . lll16 t,l83 -.183 ~.ees MIN 

K4 04 ~ . 437S -20UNJF- 3B . 563 . 388 . ~ 74 .656 . 484 . 438 . 300 

\ 
. 844 

K6 06 . 5625 · 18UNJF - 3B .688 . 508 . 593 . 781 . 53 1 . 563 . 333 

K8 08 ~ . 7500- 16UNJF-3B .875 • . 803 . 688 .785 . 828 .609 . 750 . 375 

* 
·. 004 . 050 

K10 010 .8750 · 14UNJF"-3B 1. 800 .804 .901 .875 .687 . 875 . 461 

Kl2 012 ~ I . 0625·12UNJ · 3B 1. 250 . 979 1. 108 1. 016 .781 1.063 . 469 

Kl6 016 I I . 3125 · 12UNJ · 3B 1. 500 1.229 I . 36 1 1. 094 .844 1. 313 

·~ 
r-- . 563 

K20 0211 1. 6250-12UNJ·38 2 . 000 1. 016 1. 541 1.670 I .219 . 969 1. 625 

K24 024 I~ I • 8750· 12UNJ· 36 2 . 250 I. 791 1. 920 
. 066 

1. 297 1. 015 1. 875 . 661 
& 

K28 028 1~ 2. 2500·12UNJ-JB 2.625 1. 020 2 . 183 2.314 1. 513 1. 247 2 . 258 . 730 "' ' -
K32 032 2 2 . 5000 · 12UNJ·3B 2.875 2 . 416 2.546 1.656 1.344 2 . 500 . 844 .;, 

z 
;,. 
4: 
0: c 
w a: .. 
> w 

DASH NO. 0: 
TUBE I( H N Vu 

CRE AL 00 DIM DIA DIM r-:-
STEEL ALLOY REF MAX 1.115 1.803 0 w 

"' 1(4 04 1.4 - ~50 .193 I~ .093 -K6 06 3(. .500 . 253 

K8 08 ~ .563 .343 
. 102 ~ 

K10 ote ~ .675 .491 

Kl2 012 ~ .719 .488 
~ 

K16 016 1 .613 
.813 1--

K20 D20 I~ . 769 
. 134 -K24 024 I~ . 911 .894 -K28 028 I~ . 980 1. 991 
~ 

K32 032 2 1. 094 1.207 

II> 

~ 

"' -. ... 
C) 
w 
> 
i 
l 

CUSTODIAN : ~N F • KENNEDY SPACE CENTER 
PROCUREMENT sPEC. STANDARD PART 

ICSC - F'-124 SWIVEL NUT, 
COORDINATION STATUS FLARED TUBE FITTING KC139 

ICSC DE SHEET 2 OF 2 

KSC FORM 32-85 ICG 4/921 
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MATERIAl_: 

NOTES : I . 

EXAMPLE Of' 
PART NOS. 

2 . 

3 . 

4. 

GP-425 

I 
I 

r--- WASHER OIAMETRAL 

lA 

CLEARANCE TO FITTING 
SHALL BE •0 . 9005 
TO •0 .010 

~~ 
B ---------

CASH NO. 
C 0111 

CRE AL STOCK THY. 
STEEL ALLOY :.01!l3 

C4 04 
• 031 

C6 06 

C8 08 . 0'10 

Cl0 Dl0 

Cl2 Dl2 

Cl6 016 

C4!0 020 .050 

C24 024 

:28 028 

C32 032 

FINAl ASSY 
DIM . FORB 

:.l!ll5 

.650 

.794 

1.010 

I . ISS 

1.444 

I . 732 

2.165 

2 . 454 

2.868 

3.168 

AN924 NUT < REF" l 

FLATNESS 
TOL 1l " 
~ 

. 015 

.021!l 

.11125 

., 

ALUMINUM ALLOY , 
RESISTANT STEEL 

CODE 1) "; TYPE 211124-TJ OF SPECIFICATION 00-A- 250/4; CORROSION 
<CLASS 302 OR 384> CONOJ1JON A OF SPECIFICATION 00-S-766. 

REMOVE BURRS AND SLIVERS . BREAK SHARP EDGES UNLESS OTHERWISE NOTED . 

DIMENSIONS IN INCHES: TOLERANCES NOTED. 

FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE 0\'ER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

REFERENCED OOCUHENTS SHALL BE OF THE. ISSUE IN EFFECT ON DATE OF INVITATION 
FOR 8!0. 

WASHER SI4ALL BE FLAT WITHIN 1) " AFTER INSTALLATION ON FJ TTING £NO. 

KC 1'10C4 CORROSION RESISTANT STEEL WASHER FOil ~· 00 TUBE 
AOJ END FilliNG 

KC 14006 • ALUMINUM ALLOY WASHER FOR ~· 00 TUBE AOJ END FIT liNG 

STANDARD PART 

KC140 

& ... . -.;. 
i 
<:: 
0:: c 
11.1 
0:: .. 
> ... 
0:: 

G 

~I 
Q 

~ -> 
\II 
0: 
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GP-425 

~---------------------------------·· ----------------------~F~E~O~SU~P~CL~A~S~S~ 
NONE 

SEE DETAIL 

52 

.003R 
MAX 

NOTES : 

"-AXIS OF" CONICAL 
SEALING SURFACE 

37'!30 ' 

DETAIL · A DETAIL · 8 

I . 

2 . 

3 . 

4 . 

5. 

DASH TU8E A 8 c 0 E 
OD OIA OIA OIA OIA OIH 

NO . REF :.e0s 1.005 •.003 : . 001 
.. 000 

· 4 ~ .162 .302 .380 .296 .14 1 :.005 

· 6 ~ . 286 .442 . 499 .431 . 171 :. 007 

·8 ~ .388 .582 .679 .561 .218 
:.010 

· 19 ~ .H4 .720 .794 .689 .234 

·12 ~ .583 .862 .969 . 825 .266 

·16 1 .786 1.111!1 I . 219 1.081!1 .281 

·20 I~ 1.036 1.428 I .533 1. 338 .312 
!.015 

·24 I~ 1. 281 1.68S 1.7113 1.608 .344 

·28 I~ 1.578 2.073 2.158 1.881 .375 

·32 2 I. 750 2.245 2.408 2.158 .406 

THE CONICAL SEALING SURFACE SHALL BE CONCENTRIC WITH 0 DIAMETER WITHIN 
.005 FULL INDICATOR READING. 

MACHINED SURFACE ROUGHNESS, UNLESS OTHERWISE SPECIFIED. SHALL NOT 
EXCEED ~PER ANSI 846. I. . 

DIMENSIONS IN INCHES UNLESS OTHERWISE SPECIFIED: ANGLES :5' . 

BREAK ALL SHARP EDGES UNLESS OTHERWISE NOTED. REMOVE BURRS AND SLIVERS. 

THIS STANDARD TAKES PRECEDENCE OVER DOCUMENTS REFERENCED HEREIN. 

CONICAL END, 
STANDARD OEMINSIONS FOR 

DESIGN STANDARD 

KCJ41 

KSC FORM 32-85 CCG 4/921 

. 
II) 

i 
<t a:: 
0 .., 
a:: .. 
> w a:: 

11'1 .., 
N 

c ... 
> 
0 

f 
IL 
<t 



GP.t25G AMEND 

MAX INCLUDES LAST PERFECT THREAD 

--+---PERFECT THREAD ,....,.....,...loj __ .,..-.1 CSINK 90" ±5" X 8 
THREAD T SPECIFICATION MIL·S-8879 

A REF 
~CREF 

RADIUS 

DETAIL 

DASH NO . 

316 AL AL6XN STEEL ALLOY 

K2 02 L2 

K3 03 l3 

K4 04 L~ 

115 D5 l5 

K6 06 L6 

118 08 L8 

KIO 010 LIO 

1112 012 LIZ 

1116 016 L16 

1120 020 l20 

1124 024 L24 

K28 028 L28 
K32 032 L32 

MATERIAL: 

FINISH: 

SCREW THREAD: 

NOTES: I. 
2. 
3. 

4. 

5. 

I. 

7. 

.... --D---t 

TUBE THREAD T A DIA B c D E r G H 
OD +.003 DIA DIM DIM +. 005 

REF Wll·S -8879 . . 000 ± . 00~ ± . 005 ± . 00~ DIM WIN MAX .. 000 

1/8 . 3125·Z4UNJF · 3B . 180 . 313 . ~60 . 542 . 375 . 251 . 376 
3116 . 3750·24UNJf"·3B . 2~2 . 375 . 506 . 60~ . 438 . 282 . 407 
1/4 . 4375·20UNJF'·38 . 305 . 438 . 532 . 620 .563 .300 . 450 .005 

5/16 .5000·20UNJF'·38 . 374 . 500 . 519 . 683 . 625 . 331 . 481 
3/8 . 5625·i8UNJF'·38 .440 . 563 . 603 . 729 . 688 +. 003 . 333 . 500 . . 004 
liZ . 7500·16UNJF·38 . 570 . 750 . 723 . 854 . 875 . 375 . 563 
5/8 . 8750·14UNJF·38 . 698 .875 817 . 979 I . 000 . 461 .675 
3/4 I. 0625· 12UNJF · 38 .834 I . 063 . 868 I. 026 I . 250 . 469 . 719 

I 1. 3125·1ZUNJf"·38 I. 089 I. 313 .962 I. 136 
. 010 

I . 500 
.563 . 813 

1·1/4 1.6250·12UNJF·3B I . 347 I . 625 I . 017 I . 229 2 . 000 ±. 016 

I · 1/2 1.8750·12UHJF · 38 I. 617 I. 875 I . 170 I . 417 2. 250 . 661 . 911 

I · 3/4 2. 2500·12UHJF·3B I . 890 2. 250 I . 316 I . 563 2.625 ± . 020 . 730 . 980 
2 2.5000·12UNJF·38 2 . 161 2. 500 I . 462 I . 734 2. 875 . 844 

. 015 
1. 094 

SEE PROCUREMENT SPECIFICATION . 

~~x=~=y~A~~~rsTI:f•s~ftLc?g~A;g·3111L CODE "I" IWAS COD£ "C"I 
CORROSION RES.ISTANT STEEL ULUNI, COPE "L" PER ASTM ·Bill 

SEE PROCUREMENT SPECIFICATION 

SEE PROCUREMENT SPECIFICATION 

REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 
DIMENSIONS Ill INCHES. UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS ~.011. 
FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OYER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 
REFERENCED DOCUMENTS SHALL 8E OF THE ISSUE IN EFFECT 011 THE DATE OF INVITATION 
FOR 81D. 
MARKING OF FITTINGS SHALL 8E CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
APPLICABLE IC STANDARD AND PART NUMBER DESIGNATIONS AS SHOIN 
ON THIS DRAWING. 
DIMENSION A AND THREAD T CPITCH DIAMETER) TO BE CONCENTRIC WITHIN .005 
FULL INDICATOR READING. 
AFTER MACHINING, THE CODE L FITTINGS SHALL IE PICKLED IN ACCORDANCE WITH 
ASTM A310 CODE I AND THEN PASSIVATED IN ACCORDANCE WITH SAE·AMS·2700 
METHOD I TYPE I, EXCEPT THAT 201 TO 251 NITRIC ACID SOLUTION SHALL IE USED. 
A TEST FOR SURFACE PASSIVITY SHALL 8E DONE IN ACCORDANCE WITH SAE·AMS-2700 
TEST METHOD 102 • COPPER SULFATE TEST . 

·53 
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GP.t25G AMEND 

BREAK EDGE 45"±5" X . 0 I 0 

BREAK EDGE 

$ 
i 

DASH 10. 

)II AL 
STEEL ALLOY 

ll D2 

u DJ 

u •• 
IS DS 

II Dl 

•• II 

110 DIO 

112 DIZ 

Ill 011 . ,. DZO 
IU DZ• 

121 Dll 
132 DU 

NUERIAL : 

fiNISH : 

SCREW THREAD : 
NOTES : I. 

z. 
3. 

'· 
5 . 

I . 

l . 

•• 

TUIE A DIA I DIA C DIA D DIA 
OD •.on ••••• • • 002 •.000 

ALl II IIF • • 000 •. 003 · . 003 

u "' . ,. .IU .zos .211 

u )111 . Ill .ZJ4 .zn .JZI 
u ,. .us . . zn .)IS .JIJ 

LS Sill .JII . JII . JTS .us 
Ll )11 .laO . 02 .... .soz 
Ll "' .SOl . 512 .Sit .liZ 

LIO 511 .UI .110 . JOS . ltl 

LIZ ,,. • JSI .121 .110 .nz 
Lll I 1.001 ..... I.IM 1. 222 

uo I ·II· .. ,.. .. , . 1 ... , I .SJ • 

u• 1•112 I.SII 1. 101 1.1)0 I.J .. 

Ul 1•)1. I, JIZ .. .. , l.t•s 2.151 

Ul 2 2.01• 2. 151 Z. lts ,_.,, 
SEE 'ROCURENEIT S'ECIFICATION . 
ALUMINUM ALLOY, 202•·TI, CODE "D" 

G 
'---~-....1.-._, REr 

DETAIL A ENLARGED 

[ r G DIA N 
• • 00$ • . 011 •.000 

· . OOS MAl 

.125 .)U .171 

, UI .• 01 . UI 

.UI . • 01 . 210 .010 

.lSI .01 _, .. 

.uz .500 .• 01 

.Zit .SIZ .SJI 

.u• .151 .113 

.211 .Ill . Jt• 

. 211 . "' I.OSO 
.OIS 

. )12 .101 1.)10 

• )U 1.125 I.SU 

.JJS 1. 125 1.111 

•• 01 1.111 2. 070 

Nil 

.oos 

CORROSION RESISTANT STEEL CCLASS Jill, CODE "K" CWAS CODE "C"I 
CORROSION RESISTANT STEEL CALIINI , CODE "L" 'ER ASTN ·lltl 
SEE ,ROCURENEHT SPECIFICATION . 

SEE ,ROCUREMENT S,ECIFICATION. 
REMOVE IUIRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED . 
DIMENSIONS JN INCHES. UNLESS OTHERWISE S'ECIFIED, TOLERANCE DEC IMALS ± . 011 . 
ANGLES ±liT . 
FOR DESIGN FEATURE ,URPOSES. THIS DRAWING TAKES PRECEDENCE OYER PROCUREMENT 
DOCUMENTS REFEIENCED HEREIN . 
REFEIENCED DOCUNEITS SHALL IE OF THE ISSUE IN EFFECT ON THE DATE or INYITAT 
FOR liD. 
MARKING OF FITTINGS SHALL IE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
A''LICAILE IC STANDARD AND PART lUMBER DESIGNATIONS AS SHOWN 
ON THIS DIAWING . 
SURFACE ROUGHNESS VALUES NOT INDICATED ON DRAWING SHALL NOT EICEED 12~ 
PU ANSI Ill. I. 
DIMENSIONS A, I, C. AID D SHALL IE CONCENTRIC WITHIN . 005 FULL INDICA OR 
lEADING FOI TUIE SIZES UP TO AND INCLUDING Ht" AND .010 FULL INDICATOR 
READING FOR SIZES I" AID ABOVE . 
AFTEI MACHINING, THE CODE L FITTINGS SHALL IE ,ICILED IN ACCOIDANCE WITH 
ASTM AliO CODE I AND THEN ,ASSIVATED IN ACCORDANCE WITH SAE·AN$·2100 

METHOD I TY,E I, EICEPT THAT 201 TO 2SI NITIIC ACID SOlUTION SHALL IE USED . 
A TEST FOR SURFACE PASSIVITY SHALL IE DONE II ACCORDANCE WITH SAE·AMS·2100 
TEST METHOD 102 • CO,,[R SULFATE TEST . 

SLEEVE. 
FLARED TUBE FITTING 



--
GP-425 

.------·-~ 
CRILL 
DEPTH 

c 
~ 

MATERIAL: 

I'INISH: 

SCREW THREAD! 

NOTES• I. 

2 . 

3. 

4 . 

5. 

EXAMPLE OF 
PART NOS. 

,_ ______ B -------~ 

CHAMFER I 5 • tS' 
TO DIMENSION E 

FITTING END IN ACCORDANCE 

Y,uREF 

WITH KCI04, STYLE E FOR 
TUBE SIZE SPECIFIED, EXCEPT 

AS OTHERWISE NOTED 
FITTING END IN ACCORDANCE 
WITH KC105, STYLE E FOR TUBE 
SIZE SPECIFIED 

1-------- 8 ---------t 

CHAMFER IS' !5' 
TO DIMENSION E 

jSz REF 

SEE PROCUREMENT SPECIFICATION . 
ALUMINUM ALLOY, 2024· T6, CODE "[) ' 
CORROSION RESISTANT STEEL r CLASS 316 l, CODE 'K ·. I WAS CODE 'C 'l 

SEE PROCUREMENT SPECIFICATION. 

SEE PROCUREMENT SPECIFICATION. 

REMOVE BURRS AND SLIVERS. BREAK SHARI> EOCES UNI.ESS OTHERWISE NOTED. 

DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS !.016. 

FOR 0£SitlN FEATURE PURPOSES. THIS ORAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

REFERENCED · OOCUMENTS SIIALL BE OF THE ISSUE IN EF'FECT ON THE DATE OF INVIl'ATION 
FOR BID. 

MARKING OF F'ITTINGS SHALL BE CONSISTENT Willi PROCUREMENT SPECIFICAllON USINv 
APPLICABLE ICC STANOARO AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 

AT THE OPTION Of THE MANUFACTURER. THE SMALLER INSIDE DIAMETER DIMENSION 
HAY BE ORILLED I'ROH PORT TO PORT 

KC14410·6 • REDUCER. BULKHEAD ENO:i· TUBINC SHORT ENO:j· TUBING 
CORROSION RESISTANT STEEL. 

KCI44012·8 • REDUCER. BULKHEAD END : ~- TU81NG SHORT EMO: ~-TUBING 
ALUMINUM ALLOY. 

REOUCER,FLAREO TUBE 
~"BULKHEAD AND UNIVERSAL 

FOR SEAL RING 

STANDARD PART 

KCI44 

& ... 

J 
<1: 

IS 
~ .. 
> .., 
a: 

0 ... 
~ a: 

' 
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GP-425 

• • • 
rEO SUP ClASS 

4730 

DASH NO. 
BULKHEAD END SHORT END i:> g;:> 

TUBE THREAD T TUBE THREAD R A B c D E 
CRES AL 00 REF 00 REF •.880 •.990 MAX MAX REF 

STEEL ALLOY REF" REF" - .~5 -.9'10 

1(~ -6 0<4·6 ~ q/16· 18 2.147 .457 .913 
1<4· 8 0<1·8 ~ 3/4·16 2.225 .538 1.01110 

~ 
,._ 

1(4 · 10 04·18 
~ 

7/8· 14 2.350 .618 1.125 cr 
K4 · 12 04·12 

7/16·20 
~ l-1/6·12 

1.21118 
2.4ql .783 1.3?5 I .,. 

K4·16 04·16 I 1·5116·12 2.538 .741 1.625 'f' 
1<4·20 04·20 1· 1/4 1·518· 12 2.56q .778 1.875 • 
1<6· 4 06·4 I;C 7/16·20 2.21q .883 .813 --r 
K6•8 06· 8 

~ 
~ 3/4·16 2.31113 .538 1.1!11110 15 q/16·18 
~ 

1.286 
K6· 10 06·10 718·14 2.428 .618 1.125 u 
1<6·12 06-12 ~ 1-l/16·12 2.56q .703 1.375 :i. 
1<8· 4 08·4 \4 7116·20 2.352 1.098 0 

~ 
1.080 > 

K8·6 08·6 q/16·18 2.358 1.098 w a: 
1<8· 10 08·10 ~ 3/4·16 ~ 718·14 1.442 2.58<1 .618 1.125 

19 KB -12 08·12 ~ 1-l/16·12 2.725 .71!13 1.375 
1<8· 16 08·16 1 1·5/16·12 2.772 .741 1.625 ... 

~ 
KJ0·4 010·4 ~ 7116· 20 2.517 1.121 -
1<10·6 01111·6 ~ q/16·18 2.523 1.121 1.125 .0 
K10·8 01111·8 ~ 7/8·1~ ~ 314·11> 1.583 2.624 . 1.121 J 

4 
1<18·12 010·12 ~ H/16·12 2.866 .703 1.375 a: c 
1<18· 16 01111·16 I 1·5116· 12 2.q13 .741 1.625 

... a: 

Kl2•4 012·4 \4 7/16-20 2.723 1.258 .. 
\ 

> 
Kl2·6 012·6 q/16-18 2.72q 1.258 l:! 1.375 
1<12·8 012·8 

~ 
Yz 3/4·16 

1.755 
2.830 1.258 IQ l-1/6•12 

~ 2.qJt 1.258 1<12· 10 012- 10 7/8· 14 

KIZ-16 012·16 I 1·5/16· 12 3.084 .741 1.625 c 
"" 1<12·20 012· 20 1\4 1·518·12 3.115 .778 1.875 ~ 
> 

Kl6·4 016 · 4 ~ 7116·20 2.723 1.258 II! 
1<16· 8 016·8 Yz 3/4·16 2.830 1.258 

1.625 
1<16· 10 016· 10 ~ 718· 14 2.q31 1.258 

I 1·5/UH2 
~ 

1.755 
1<16· 12 016· 12 1-l/16·12 3.1!137 1.258 

1<16·20 016·28 1\4 1·5/8·12 3.115 .778 1.875 

K16· 24 016·24 !Yz 1·7/8·12 3.256 .878 2.125 

11'1 

"' "' -.r. 
c ... 
> 
i 
~ 

' CUSTOOIIIIN: JOHN f. KENNEDY SPACE CENTER 

PROCURE HE NT SPEC . STIANOARO P'ART 
KSC·f'·l24 REDUCER, FLARED TUBE 

COORDINATION STATUS ~·BULKHEAD AND UNIVERSAL KC144 
KSC DE 

FOR SEAL RING 
SHEET 2 OF 3 

KSC fORM 32·85 ICG 4/921 

56 



GP~25 

. :. • • • 
rED SUP CLASS 

4730 

DASH NO. 
BULKHEAD END SHORT END fC::> [:::::::.. 

TUBE THREAD T TUBE THREAD R A B c 0 E 

CRES AL 00 REF 00 REF •.000 •.000 MAX MAX REF 

STEEL ALLOY REF REF -.045 -.0<10 

K28· .. 028· 4 'A 7/16·20 2.754 1 .2~ 

K20·12 028·12 
I 'A 1·518·12 

~ 1-l/16-12 3.068 1.2~ 1.875 
1.802 

K20·16 020·16 I 1·5/16-12 3.815 I~ 

K28·24 020-24 I~ 1•7/8·12 3.303 .878 

K24·16 024 · 16 
I~ 

I 1-!5/16-12 3.147 1.308 2.125 
1· 7/8-12 

I 'A 1·5/8-12 
1.817 

K24· 28 024·28 3.1'14 1.308 

K28·20 028·20 I lA 1-5/8·12 3.37'1 1.433 
.... 

I~ 2·1/4·12 1.'173 2.500 '!' 
1<28·24 028·24 I~ )·7/8·12 3.584 1.433 .;. 
K32· 24 032·24 I~ 1·7/8·12 

2.0<18 
3.62'1 1.533 "' 2 2·1/2-12 

I~ 
2.750 x K32·28 032·28 2·1/4•12 3.754 1.533 en 

> ... 
c: 

@ 

.. 
~ -
CD 

j .. 
0: c 
~ .. 
> ... 
0: 

19 
0 
:t: 
> 
~ 

"' ~ 
~ 
c. 
c ... 
> 

I 
CUSTODIAN• ~OHN F , KENNEDY SPACE CENTER 

PROCUREMENT SPEC. 

REDUCER, FLARED 
STANDARD PART 

ICSC-1"·124 TUBE 
COORDINATION STATUS %"BULKHEAD AND UNIVERSAL KC.l44 

KSC DE 
FOR SEAL RING 

SHEET 3 OF 3 

ICSC FORti 32-85 I CG 4192 l 

57 



...... 
·a-~ 1 ... : • 
•• w ..... =; 
·i= ~or,: ... a ..... 
~wol ;:a .. .. ..... w 
~·2· :"'":CI ... u 
:¥:;..; 

···= cr- . 
..... w • •• .... . -·· ... •cl¥ a:a• 

Si=i 
l•i2 
ul.,.a 
!&-; 

-cw 

I iii 
"'":;.r 
i'!a ;;o.,. ca .. w • 

fl.! 
• .. a· .. .. ~-= ....... •-cl 
c~~-

~~~ .. : rl wwwu .... 
•a .a . ... 
cwl. 
cljl 
i!1S .... ! 
!!ia 
ow u 
1"'"!1 ... 

··~· silfEe 
~ .... ... 
~ ... . 
u:;~;! 5:; ..... 
:=== • c ....... 

·=- = iili• 
.... i 

; ... . J·-... & 

SCHEDULE : 

MATERIAL : 

FINISH : 
NOTES : I . 

2. 
3 . 

•• 
5. 

f.> 
a. 
t . 

GP425G 

ADD "A" AFTER DASH NUMBER TO DENOTE .us· TUBE WALL. 
ADO "8" AFTER DASH NUMBER TO DENOTE .o••· TUBE WALL . 
ADO •c• AFTER DASH NUMBER TO DENOTE . 058" TUBE WALL. 
ADD "D" AFTER DASH NUMBER TO DENOTE . OIS" TUBE WALL. 
ADD •[• AFTER DASH NUMBER TO DENOTE . 012" TUBE WALL. 
ADD "F" AFTER DASH NUMBER TO DENOTE . ots• TUBE WALL . 
ADD "G" AFTER DASH NUMBER TO DENOTE . lOt• TUBE WALL . 
ADD "H" AFTER DASH NUMBER TO DENOTE . 120" TUBE WAll 
ADD "J" AFTER DASH NUMBER TO DENOTE . 1:u· TUBE WALL . 
ADD "II" AFTER DASH NUMBER TO DENOTE . 155" TUBE WALL . 
ADD "L" AFTER DASH NUMBER TO DENOTE . IBB" TUBE WALL . 
SEE PROCUREMENT SPECIFICATION . 
CORROSION RESISTANT STEEL tCLASS 3111, CODE "II" 
CORROSION RESISTANT STEEL fALIINI, CODE "L" PER ASTM ·Bill 

SURFACE SHALL BE 125 RMS MAXIMUM PER ANSI B•l.l UNLESS OTHERWISE SPECIFIED. 
REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED . 
DIMENSIONS IN INCHES . UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS z . DII. 
FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 
REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE or 
INVITATION FOR BID. 
MARKING or FITTINGS SHALL BE CONSISTANT WITH PROCUREMENT SPECIFICATION 
USING APPLICABLE IIC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ON 
THIS DRAWING . 
DIAMETER •p• APPLICABLE TO IICI.51120B AND IIC1.5K2•B ONLY . 
ALL DIAMETRAL DIMENSIONS SHALL BE CONCENTRIC WITH •c• BORE WITHIN . 005 T. I . R. 
FITTING$ PROVIDED HEREIN SHALL BE WELDED TO CORRESPONDING TUBE SIZES 
USING AUTOMATIC WELDING EOUI,MENT fASTRO·ARC CO . OR EQUIVALENT) . 
AFTER MACHINING, THE CODE L FITTINGS SHALL IE PICKLED IN ACCORDANCE WITH 
ASTM A310 CODE B AID THEN PASSIVATED IN ACCORDANCE WITH SAE·AMS·2700 
METHOD I TYPE t, EXCEPT THAT 2DI TO 251 NITRIC ACID SOLUTION SHALL BE USED. 
A TEST FOR SURFACE PASSIVITY SHALL BE DONE IN ACCORDANCE WITH SAE·AMS·2700 
TEST METHOD 102 • COPPER SULFATE TEST . 
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I l!l!~ EXAMPLE OF IIC1.5UA : SPUD, BUTTW£LD TUBE. FOR 11•• I .035 WALL TUBING, TYPE 311 SS. 

c w PART NOS . KCI.5LIC : SPUD. BUTTWELD TUBE, FOR 3/8" I .05B WALL TUBING. AlliN . . .... ~~~--------------------------~~~~~~~~~~~~--------------------------~-i 5~t:l CIIIOOIU: JOIUI f. 11•111 IPACI Clllll 
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I'" SUP CLASS 4730 . 

. ..... 
10. ,.,,,." A I c 0 li r G M J " L ll • , 

~ .. ., •.ODS j:,OO •.005 :t.OOl :1:.004 :I:.OU •.000 :t.on :I:.OOS :I:.OOS ClEF I :t.OOS '·'" sfUL ALIII ••••• •. 000 ·.OOl ... ., 
"' UA '""I.UI ••• .ass .171 .151 .111 .211 .liS .313 .)15 .Jll . liS .111 .350 . 
lilA LIA J/1"1. 1)1 .... .lll .217 .lll .UI .434 .• 41 .SOl .31S . JIS .145 1.015 .350 . 
IIC uc Jll"l. lll .... ... .151 . lll . UI . u:. .UI . S02 .liS .JU .145 1,025 .no . .. Ltl III"I.NI .... . SOl . JU .sot .n4 .514 .Sit .112 .liS .40S .210 I.OJO .no . ... LIC 111"1,171 .... .SOl .lfl . sot .S$4 .51• . Sit .112 .liS .•os .280 t . OJO .no . .. ,. UIO ,,..l.tll .Ill .'JSI .Ill . lSI •••• .Ill .110 .Ill .us .•os .)00 I.UO .500 

liN LIM ,,..1, ... • Ill . ,,. .su .lSI .104 .Ill .110 . 112 .SJS .•os .JOO I.UO .500 
... . • . 

lllf Lllf I"I.HI ..... ..... .101 1.001 I.Os• 1.013 1.1)0 I.IU .us .•os . •oo I.J•o -.soo . ,;. 
1111 Ull l"l. llt ..... '·'" • 7$1 1.001 t . os• 1.01) I. tJO I.IU .us ... , •••• .. , .. .soo . 
INI Uti 1•11•"1 .... '·"' I,ZH .IU 1.151 •.so• 1.).1 ... , ... Sll .sn .41S . •oo I. •IO .soo ... ,. i ..... LH.I •• ., •• I.IM .... 1.111 . tn I.ISt 1.)04 1.)41 I. •IZ I . Ill .us .475 •••• 1 •••• .HO . j 
II. u• 1•111"1 .... r.HI I .511 .Jtl I.SI4 I. SSt 1.111 I.UO I. 711 .us .... .47s 1.415 .soo '·"' .,., LIU 1•111"1. ,,. 1 .... 1.511 .211 I.SI• I , S51 1.111 I.UO 1.111 .SJS .415 .475 ..... .soo . ~ -.,. u• 1•111"1.111 ..... 1.511 ~. 1.,. 1.514 I.S51 1.111 I.UO 1.711 .us .415 .475 1 .... . soo • . .. .. .,. Ll"- l•lll"l,ltl I.HI 1.511 ~. 110 I.SI• I.SSI 1.111 I.UO I. 711 .us .• 15 .475 1.4tS .soo . I 
IJII ..,,. I"I.HI ~-··· ~-·" 1.111 z •••• z.ost Z.llt Z.tt5 Z. 411 .SJS . us .540 I, 710 . 100 

I . J 
I 

•• Ull. J"l.ltl ~.liS ~.011 1.120 2.014 2.0St I. Ill Z.ttS 1.411 .su .us .s•o I. .... .Sot . 
I 
• 
I 
.. • = -• = 

; 
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• 
I 

Cll100tAII: ~ f , IlliCit SPICE Clllll 
PIOC ••• , II'IC. 11AIIIMI PMI 

IIC•f•tJ• 

COOIIIIAIIOI IIAIII SPUD, BUTTWELD TUBE KC 145 
IIC Ol llllU ' • ' 
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ICIIIMI: 

UIIIIAL: 

, ..... : 
IOIU: 

IIC II 

'· '· J. 

•• 
s. 

t: 
•• 

ADO ·a· anl"li = 1 1011101 .tJS• 'I WALL. &DO .,. art I API I 10 11~1 .1ft• I WALL. 
ADO • • an I = I 10 II I ··u· I WALL. 
ADO • • an 1 • 1 ro I r . • s· ' WALL. 
ADO • • All I I 10 i' .1 J• I WALL. 
ADO • • Allll lAIII = I 10 I .ItS• I U&.L. 
ADO ... Allll lAIII I 10 I .Itt• 1 U&.L. 
ADO ••• All I .... • • ,0 , ··e· 'I WALL ADO •J• an I lAIII =I 10 BIOI .1 f• 1 WALL . 
ADO •1• Al1 I tA$1 I I 10 101 . I • 1 WALL . 
ADO •1• Al1 I lAIII- I 10 101 .111• I WALL . 

GP425G AMEND I 

HI I 
IIU eft, 

HI PIOCIIInll SPICIIICAIIOI. 
cc=•Oi II'J'ul SteiL CCLAU 1111 CODE ·•· 
C 101 I I 1U1 111 L CAL Ill I. COk •t. • Pll Alii •lit I 
I_, ACE PALL II liS ... IIUI- Pll Alii lfl. I IlLilS Ollllftlll SPEC II Ill. 
IIIIOWI .. II Alii ILIWIU. JIIU 11A1P IDIII .-rss 01lllft1H 10111. 
OIIIUIOIII II IIICIIII. ~~ I 01 ... 111 IPICir lll,t....fOLIIAIICI IICIUI.I •t .Ill. 
101..!11111 IJA1111 PIIPOIII. 1111 .._,. lAIII P111CIIIIICI Ml PIOCUIC.II 

mm:lloJ:Ir'il: :l:fl1a fill ,. IIIII II rrriCI 011 1. lAte fill 
IIYIIAIIOI I fil UIIIIG 01 I 1 IIi ·~u~ COIIIIIUI Will NOCIIIIIII IPICIIICaiiOII 
f!110 AHUCMU IC II MO PAll -· 1111-110111 AI 1110111 011 

lrl1tftiiiiL •••••0111 f.":tL If COIICEIIIIC wn• ·c· eoa wn••1 ~"' ' . 1.1. 11111111 PIICWIICt 1111111 I. .LIII 10 COIIIIINieiiG 1111 lll~ol 
.... M1011AIIC ,Y•!LIOUIPIIII IUIIO·~t· 01 IOIIIJ!!.l:.-:ul· ·=·~IIIIi UJ lii(i ~aU:~l"' t:•u,. 1 

I "'~I ~~.Will 
11111101 I ""'·· IICIPI , .. , Ill ion·,. iilll ACID -r" lULL II nu. A Ifill 101 IIIIAC 'illlfllf PALL toll II ACCOitAIIC Will 1&1·-· II 
Ill ., .. til • COPPII IUI.IAII II • 

l(lfHf& I ..... IIIICLO ,.,. 101 ., •• I .IJS WALL "" Jll .. , •••• 
l(lffLIJI I 11101. llltiCLO lUll. 101 )If• I .lit WALL ALIII 111111. 

UNION, BUTTWELD TUBE KCI46 
111111 I 

IIC lOIII U•IS ICI •lUI 
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GP425G AMEND 

c • r ' • I ..• ) ••• . .. ) . . ., ..• , .... .... 
.an .Ill .Jtl ·* •• ·'" .Jtr • JU ... ·* •• .lit 

.HI . ~ ... ·* •• ·'" .)Q .Ill ,,. ·* •• .lit 

• Mr ... ,,. ·* •• .Ill 

.Ill . Itt ... •• .m 1.111 

• RJ .HI ... •• .m 1.111 

••• ..... 1.641 •• .m 1.111 

• lSI ..... 1.641 •• .us l,llt 

I.IU UH 1 ... •• .us l,llt 

.ttl UH .... •• .us 1.111 .... .., .. I,UI •• . us 1,111 

1.111 l.tl• 1.111 •• .us ..... 
1 .... 1.1 .. I.UI •• .us ..... 
1.111 1.11• I.UI •• .us 1.111 

I.IM J.tl• Ull •• . us 1.111 

1.111 1.11• Ull •• .us 1.111 

'l 

BUTTWELD UNION 
APPLicATION DATA 
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SCHEDULE : 

MATERIAL : 

r IIIISH : 
NOTES : 
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I. 
2. 
3 . 

.. . 
s. 

I. 
1. 

[1::::> 
t . 

GP425G AMEND 

.008 R IMAXI 
K 

~ ... l ................ 

ADD "A" AFTER DASH NUMBER TO DENOTE 
ADD "B" AFTER DASH MUNIER TO DENOTE 
ADD •c• AFTER DASH NUMBER TO DENOTE 
ADD •o• AFTER DASH NUMBER TO DENOTE 
ADD "E" AFTER DASH NUMBER TO DENOTE 
ADD "F" AFTER DASH NUMBER TO DENOTE 
ADD "G" AFTER DASH MUNIER TO DENOTE 
ADD "H" AFTER DASH NUMBER TO DENOTE 
ADD "J" AFTER DASH NUMBER TO DENOTE 
ADD "K" AFTER DASH NUMBER TO DENOTE 
ADD "L" AFTER DASH NUMBER TO DENOTE 
SEE PROCUREMENT SPECIFICATIO. . 

.035" TUBE WALL. 
• OU" TUBE WALL. 
. 058" TUBE WALL. 
. DU" TUBE WALL. 
. 012" TUBE WALL. 
. 015" TUBE WALL . 
. I Ot• TUBE WALL. 
. I 20" TUBE WALL 
. I 34" TilliE WALL . 
. 151" TUBE WALL . 
. I 88" TUllE WALL . 

CORROSION RESISTANT STEEL (CLASS 311), CODE "K" 
CORROSION RESISTANT STEEL lALIXN>. CODE "L" PER ASTM -Bitl 
SURFACE SHALL BE 125 RMS MAXIMUM PER ANSI loll. I UNLESS OTHERWISE SPECiriED. 
REMOYI BURRS AND SLIVERS . BREAK SHARP EDGES UNLISS OTHERWISE NOTED . 
DIMEN IONS IN INCHES . UNLESS OTHERWISE SPECIFIE ~ TOLERANCE DECIMALS z . OII. 
FOR D SIGN FEATURE PURPOSES, THIS DRAWING TAKES RECEDENCE OYER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN . 
RErERENCED DOCUMENTS SHALL IE OF THE ISSUE IN EFFECT ON THE DATE OF 
INVITATION FOR BID . 
MARKING OF FITTINGS SHALL IE CONSISTANT WITH PROCUREMENT SPECIFICATION 
USING APPLICABLE IC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ON 
IrlsD,fAf+lf( DIMENSIONS SHALL BE CONCENTRIC WITH •c• BORE WITHIN .005 T. I .R. 
FITTINGS PROVIDED HEREIN SHALL BE WELDED TO CORRESPONDING TUBE SIZES 
USING AUTOMATIC WELDING EQUIPMENT lASTRO-ARC cg. OR EOUIVALENT>~ 
FOR TUBE SIZES UP TO AND INCLUDING . 375" 00, T LERAICE IS ::1:2·1/c . FOR ALL 
OTHERS, TOLERANCE IS ::1: 1·112". 
AFTER MACHINING. THE CODE L FITTINGS SHALL IE PICKLED IN ACCORDANCE WITH 
ASTN A310 CODE B AND THEN PASSIVATED IN ACCORDANCE WITH SAE-AMS -2700 
METHOD I TYPE I, EXCEPT THAT 201 TO 251 NITRIC ACID SOLUTION SHALL IE USED . 
A TEST FOR SURFACE PASSIVITY SHALL IE DONE IN ACCORDANCE WITH SAE·AMS-2700 
TEST METHOD 102 ·COPPER SULFATE TEST. 



M GP425G AMEND I 
FED SIP CLASS 

~ 4730 
DASH 
10. lutE SIZE A I c D [ F G H J I L .. • I[F !*.OOl • . OU :t. 001 • . OOS :1:.003 :1:.005 :1:.005 • . Oil ClEFt :1:.011 IEF liEFt ~t.oos 

311 ALII I •• 000 ·.000 · . OOS 
STEEL ... L•A 11•"1 . 035 .2as .us .IU .UI .Ztl .no .311 .lSI .610 .tzl IS •• 31 . uo 

I lA LIA 3/I"I . OU .... .HO .zn .3U . UI .uo .HI • ?II .uz 1.110 IS .513 . 030 

IIC LIC 311"1.011 .... .310 .251 .313 .•za .uo .liS • ?II ,.,., 1.110 IS .513 . 030 

Ill Lll 1/Z"I.O•t ~ u• .501 .3U .lOt .n• .uo .liS . 710 .112 1.210 IS • uo .030 

II[ LIE 112•1.012 ,, .. .501 .3n .501 .ss• .350 .3U • 710 . liZ I.ZIO IS . Ul .030 

IIZD LIZD ,, •• J.OU .Ill . 751 .Ill .?St . lo• . 100 . SJS .... . tot I.UO IS 1.013 . 030 

IIZG LIZG ,, •• I. lOt .Ill • JSI .sn .?St .... . soo .535 .... .tot 1 .•• 0 IS 1. 013 . 030 

LIIF I" I .OtS 1. 011 1.001 .101 I.OOt I.OS• . soo . 531 .... .tot 1.110 IS 
... 

IIIF 1.313 .030 ~ 
IIIH LIIM I" I .120 1.011 1.001 • UI LOOt 1.05 • . soo .531 .... .tot 1.110 IS -1.313 .030 • 1208 LZOI 1·11······1 l . lJO I . ZH 1.10 1.251 1. 30• . soo .531 . uo 1.031 2.010 30 l.t2S . 010 

120J UOJ 1·11•"1.13. I.UO 1.251 . 1u 1.251 I.H• .soo . SlS .uo I.OJI z.o1o 30 1.125 . 010 i 
u•e u•• 1•1/2"J.O•t 1.105 1.111 1.311 1.11• 1.551 .soo . S35 .no I.OJ• 2.210 30 I.IJS . 010 i IZU uu 1·112"1 . 13. I.IOS I.SII I.ZII LSI• I.SSI . soo . su .no 1.03. 2.210 30 I.IJS .010 

lUI LZ .. 1•112"1. lSI I.IOS I.SII I.IU I.SI• 1.5SI .soo .S35 . no 1.03. Z.ZIO 30 I.IJS .010 ~ -
12•L uu 1·112"1.111 1. 105 1.511 1.120 I.SI• I. SSt .sot .SlS .no 1.03. 2.210 30 I,IJS .010 • .. .. 
IUD LlZD z· 1 .ou 2.115 2.111 1.111 z.o1• z.ost . soo . SJS 1.155 I.Ztl 3.010 •s z.soo .375 I 
uu uu z· 1 .111 2. 105 2.011 1.120 2.01. 2.ost . soo .SlS I.OSS 1.211 3.010 ., z.soo . 3!5 • ... • 

! 
FLUSH WELDS---~ N lN INl ~ • 

~ I ! ' n ------ ~-·--
! • ·- . -···-·-~· -·- -·-·-·---

•• 
I = 

L, •. M[CTIN:8 
i 
i -
! » • NEXT BUTTWELD I BUTTWELD ELBOW 

r ITT I NG TUBE i 
i 
i 

flUSH WELD~ h ~CONNECTING TUBE 

lUI£ SIZE • "'P . IEF Cllllt i 
1,.. I . U 

i 

Jll" • ••• 
112" 1 ••• 

3/•" I.U BUTTWELD ELBOW 
APPLICATION DATA : •• .... . -

1•11•" 1. 13 
. .. 

1•111" 1.13 • • I • It! 1.75 i " I .lit •. u 

' cusrot••: .-r. ICIIEDI SPACE CEIIII 
PIOCIII.II IPIC. IIAIIOAIO PAll 

IIC•f•ll• 

COOitll&llOI Sl&lUI ELBOW , 9 0° BUTTWELD TUBE KCI47 
IIC II Sill II 2 01 ' ISC FOIII JJ•IS ICO "llt 
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SCHEDULE : 

MATERIAL: 

Fill ISH : 
NOTES : I. 

2. 
l . 

4. 

5. 

I . 
1. 

(1::::-

[lAMPL[ OF 
PART NOS . 

t . 

GPti25G AMEND 

ADD 'A" AFTER DASH NUMBER TO DENOTE . 035' TUBE WALL . 
ADD ·a· AFTER DASH NUMBER TO DENOTE . 04t' TUBE WALL . 
ADD •c• AFTER DASH NUMBER TO DENOTE . 058' TUBE WALL . 
ADD 'D' AFTER DASH NUMBER TO DENOTE . 015' TUBE WALL . 
ADD •[• AFTER DASH NUMBER TO DENOTE . 072' TUBE WALL . 
ADD ·r· AFTER DASH NUMBER TO DENOTE . 015" TUBE WALL . 
:88 :a: :~lEI 8:1U =~=aE: l8 8~:8lE :113: l~IE ~~~~ : 
ADD 'J' AFTER DASH NUMBER TO DENOTE . 134" TUBE WALL . 
ADD 'K' AFTER DASH NUMBER TO DEIOTE . 156' TUBE WALL . 
ADD 'L" AFTER DASH NUMBER TO DENOTE . Ill' TUBE WALL . 
SEE PROCUREMENT SPECIFICATION. 
CORROSION RESISTANT STEEL CCLASS 3111, CODE 'K' 
CORROSION RESISTIAII STEEL IALIXIII, CODE 'L' PER ASTM ·Bill 

9 o· (J:::::::-

SURFACE SHALL BE 125 INS MAXIMUM PER AIISI B41 . I UNLESS OTHERWISE SPECIFIED . 
REMOVE BURRS AIID SLIVERS . BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 
DIMENSIONS Ill INCHES. UNLESS OTHERWISE SPECIFIED~ TOLERANCE DECIMALS ~ . 011. 
FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 
REFERENCED DOCUMENTS SHALL BE OF THE ISSUE Ill EFFECT 011 THE DATE OF 
INVITATION FOR BID . 
NARKIIG Of FITTINGS SHALL BE CONSISTAIIT WITH PROCUREMENT SPECIFICATION 
USING APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ON 
THIS DIAWIIIG . 
ALL DIAMETRAL DIMENSIONS SHALL BE CONCENTRIC WITH 'C' BORE WITHIN t005 T. I . R. 
FITTINGS PROVIDED HEREIN SHALL BE WELDED TO COIRESPOIIDIIIG TUBE SIZ S 
USING AUTOMATIC WELDING EQUIPMENT CASTRO·ARC CO. OR EOUIVALENTl. 
FOR TUBE SIZES UP TO AIIO INCLUDING . 375" 00. TOLERANCE IS ~2·1/~ . FOR ALL 
OTHERS, TOLUAIICE IS ~I· 112' . 
AFTER MACHINING, THE CODE L FITTINGS SHALL BE PICKLED Ill ACCORDANCE WITH 
ASTM A380 CODE B AND THEil PASSIVATED Ill ACCORDANCE WITH SAE•AII$•2700 
METHOD I TYPE I , EXCEPT THAT 201 TO 251 NITRIC ACID SOLUT ION SHALL BE USED . 
A TEST FOR SURFACE PASSIVITY SHALL BE DOllE Ill ACCORDANCE WITH SAE•AM$·2700 
TEST METHOD 102 · COPPER SULFATE TEST . 

KCI48K4A : TEE, BUTTWELO TUBE , FOR 1/4' I .035 WALL TUBING, TYPE 311 SS . 
KC148LIC : TEE, BUTTWELO TUBE. FOR 3/8' I . 058 WALL TUBING , ALIIII . 



fl GP425G AMEND I 

I'"- CLASS 4730 
DA$H 

A I c 0 [ r G " J I II • 10. TUIE SIZE L 
IH :I:.OOJ •.00~ :1:.00) • . OU :I:.OU :1: . 00~ :1:.005 • . 01~ CI[FJ :1:.016 IEF ClEF J ~.00~ 

lll AU II •. 000 ·.000 ·.005 
STEEL 

UA UA 1,."1.035 .ll$ .zn . IJZ .UI .zn .lSO ,)1$ .UI . 610 .tZO 1$ .. ,. .no 

I lA UA l/I"I.US . • 10 .)10 ·'" .313 .• ll .lSO .HS .711 . ,., 1.110 15 .su .no 

16( LK l/1"1.051 .uo .)10 .UI .Hl :u1 . lSO .H~ .Ill . uz 1.110 IS .HS . OJO 

Ill Lll 11r·a.o•t .5 .. . 506 .JU .sot .ss• .lSO . SIS • 710 . liZ I.ZIO I~ • JSO .uo 

II£ LIE 1/l"I.OJZ .5•• .SOl _,., .SOt .ss• .no .H~ • 710 .liZ I . ZIO IS .150 .no 

IIZD LIZD J,."I.OIS • 116 .156 . 611 . JSt .... .soo .us . 161 .tot 1.6.0 IS 1.ou .no 

lUG LIZG 3/."1. lOt • Ill . TH .su • TSt .... . ~00 . us .... . tot 1 .••• IS I.OU .no ... , LIIF 1"1.015 1.011 1.001 .101 1.001 I.IS. . soo .us .Ill .tot 1.110 IS 
.. 

I.Jil .no , 
II IN Lilli 1"1 . 120 ..... 1.001 • lSI I.Oit 1. os• .soo .u~ .... .tot 1.110 1$ -I.JI) .no .. 
IZOI uoe I• II'"I.O•t I.JJO 1.251 1. 10 1. 151 1.30. ; soo .us .uo 1.031 z.oto lO I.US .010 

IZOJ UOJ I·IU"I.U• I . JJO I.ZSI .tU I.Ut t.so• . ~00 .sn .uo 1.031 z.oto 30 I . US .010 i .,. 
u• I ·112"1. o•• I.IOS I.SII I.Jtl I . S .. I . SSt .soo .us .uo I.OJ• Z.ZIO JO 1.115 .... I IZU LZU I·IIZ"I. U• I.IOS I. $11 I.ZII LSI• I.SSt .soo . us . uo I . OJ• Z.ZIO lO I. ITS .010 ., .. u .. 1•1/Z"I,ISI I . IOS 1.511 I.IU I.SI• I.SSt • soo .SJS .uo I.OJ • z . zao JO I,IJS .010 • -

n•L 1•1/l"l.lll I.IOS I.SII 1.120 1.s1• 1.551 . soo .us .uo I.OJ. 2.210 JO 1.115 .010 • LUL 1111 .. 
IJZD LJZD z· • .ou Z.IIS 2.011 1.111 z.o1• z.ost .soo . us 1.055 l.itl J . OIO •s ~.soo .JJS I 

2" a ·'" 2.105 Z.OII 1. 120 2.01• z.ost . soo .us I.OSS 1.211 l.OIO •s ~.soo .JTS 
I 

UZL LJZL .. 
I 

I 
FLUSH WELDS~ N ININl I FLUSH WELD • 

~ I /CONNECT lNG TUBE I i 

_jp __ , ·-·-·-----r·--·--· ·i·--·--·t--·-·-t- ···-···- ·--c::r-· .. • • J L, D.i.C:v ;: • NEXT BUTTWELD CONNECTING ....,.. 1 ~ BUTTWELD TEE 
FITTING TUBE ! 

I 
i 

FLUSH WELD~ b ~CONNECT ING TUBE 

UIE Sill: • -.,_.... 
IEF CIIIIJ 

i 

u•· 1 ... 

J/1" 1 ••• 

liZ" I,U ,, .. 1 ••• BUTTWELD TEE 
APPLICATION DATA : I" 1 ••• . -1·1 ,.. I.U 

. 
1ft 

t • uz· I.U • • I .01! I. TS I z· 1 • 111 •.zs 

' CIIIOIIAI: JOU r. 11•10t IPACI CIIIEI 
PIOCIIICII IPIC. . .......... , 

UC•f•ll• 

COOIIII&IIOI IIAIII TEE, BUTTWELD TUBE KCI48 
liCK IIIIU ' 01 ' 
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SCHEDULE : 

MATERIAL : 

F'INISH : 
IIOTES : I. 

2 . 
3. 

4. 

5. 

'· 7 . 

t . 

f t t 
A 8 C . 005 R -

NAX ( TYP 

. 008 R 

...., ____ K ----'"'1 

ADD "A" AF'TER DASH NUMBER TO DENOTE .035" TUBE WALL . 
ADO •a• AF'TER DASH NUMBER TO DENOTE . 04t" TUBE WALL. 
ADO ·c· AFTER DASH NUMBER TO DEIIOTE . 058" TUBE WALL . 
ADD "D" AF'TER DASH NUMBER TO DENOTE .015" TUBE WALL. 
ADD "E" AF'TER DASH NUMBER TO DENOTE . 072" TUBE WALL. 
ADD •r• AfTER DASH NUMBER TO DENOTE . 015" TUB£ WALL . 
~88 :~: ~~~~~ 8~~~ :~:11: J8 8f:8J~ : l~:: l~IE :~tt · 
ADO "J" AfTER DASH NUMBER TO DENOTE . 134" TUBE WALL . 
ADD "I" AFTER DASH NUMBER TO DENOTE . 151" TUBE WALL . 
ADD "L" AfTER DASH NUMBER TO DENOTE . 188" TUBE WALL . 
SEE PROCUREMENT SPECIFICATIOII. 
CORROSION RESISTANT STEEL CCLASS 3161, CODE "I" 

GP~25G AMEND 

CORROSION RESISTANT STEEL IALIXIII. CODE "l" PER ASTM ·Bill 
SURFACE SHALL IE 125 RMS MAXIMUM PER ANSI 846.1 UIILESS OTHERWISE SPECIFIED. 
REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED . 
DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIF'I[Di TOLERANCE DECIMALS ~.011 . 
F'OR DESIGII fEATURE PURPOSES. THIS DRAWING TAKES P ECEDEIICE OYER PROCUREMENT 
~~=~=~~OR~ft~~~~g ~~:E~ 118E OF THE ISSUE Ill EFFECT ON THE DATE or 
INVITATION FOR BID . 
MARKIIG OF' fiTTINGS SHALL BE CONSISTANT WITH PROCUREMENT SPECIFICATION 
USING APPLICABLE KC STANDARD AND PART NUMBER DESIGIIATIOIIS AS SHOWN 011 
THIS DRAWING. · 
ALL DIAMETRAL OIMEIISIOIIS SHALL IE CONCENTRIC WITH "C" BORE WITHIN .005 T. I . A. 
FITTINGS PROVIDED HEREIII SHALL IE WELDED TO CORI[SPOIIOIIIG TUBE SIZES 
USING AUTOMATIC WELDIIIG EOUIPMENT IASTRO·ARC CO . OR EOUIVALEIITI . 
FOR TUB£ SIZES UP TO AIID INCLUDING .375" OD. TOlERANCE IS ~2·11~ . FOR All 
OTHERS, TOLERANCE IS ~1-11r. 
AfTER MACHINING, THE CODE L fiTTINGS SHAll IE PICKLED Ill ACCORDANCE WITH 
ASTN A380 CODE 8 AID THEil PASSIVATED Ill ACCORDANCE WITH SAE·AIIS·Z700 
METHOD I TYPE I, EXCEPT THAT ZOI TO 251 NITRIC ACID SOLUTION SHALL IE USED . 
A TEST fOR SURfACE PASSIVITY SHALL BE DOllE Ill ACCORDANCE WITH SAE·AMS·2700 
TEST METHOD 102 - COPPER SULFATE TEST. 

~ • ... -J 
I .. 
I 

! 
• 
I 
• = -• • 

I . -. • 
• 
I 



lUI[ SIZE 
I[F ,,.. 

J/1" .,,. 
,,.. 
,. 

1·11·· 

1·1/l. 

l" I .liS 

1• I .111 

NEXT 8UTTWEL 
FITTING 

A ,.,., .... 
c.•• .. .. .... 
•••• 
I.U 

I.U 

I. 75 .. , 

GP425G AMEND 

BUTTWELD ELBOW 
APPLICATION DATA 

CONNECTING TUllE 
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~~-----··------~~ FED SUP CLASS 

4730 

MARKING 
LOCATION 

ADAPTER , 18 GA. FITS 
OVER TUBE FITTING ENOS 

MSI6624 RETAINING-;. 
RING !GROOVE PER ~ 
MS16624 l 

KCIS0 
CAP 

_MS]C_ 
CAP'"""AS5EHBL Y 

. 003 R MAX 

ICCIS0 CAP 
. OEIAILS 

END OF CABLE .03 OUTSIDE 
TO .06 INSIDE OF SLEEVE 

ALTERNATE CAP ASSEMBLY 

DRILL NO. 
45 (.082) 

.01 St.005R 

CONICAL SEALING 
SURFACE SEE NOTE 4 

DETIIIL A 

STANDARD PART 

KC150 

.... .... 
' 

"" <v 
' .... 

.... .. 
0 

::t 
c 

X 

<:' 
"' ' 
.... 
I:> z 
([ 
X 
u 

a: 
"' .., 
::t 
i 
:z: 
"' ~ 

... ... 
M 

"' 
M 



GP-425 

• • • I FED SUP CLASS 
4730 

.... 
"' . 

OASH NO. L KCI42 NUT M$1662~ 
.. 

TUBE B OIA C OIA 0 E F G H "' CABLE RETAINING . 
00 •. 090 • . 0011 OIM DIM OIA 01"' OIM " CRE AL REF .. 003 • . 1103 LENGTH CRE AL RING 

STEEL ALLOY : . 2S STEEL ALLOY DASH NO. -... 
'A 

w 
1(4 04 . 383 .297 . 203 . 125 . 172 . 315 .531 1<4 04 ·402B ~ 

~ "' K6 06 . 502 . 432 .266 .156 .297 . 441 .625 1<6 06 ·4043 w 
KB 08 ~ .682 .562 .313 . 172 . 391 .589 K8 08 ·4056 .. 

. 750 7 0 
1<10 010 ~ . 797 .690 .250 .438 . 705 Kl0 010 ·4068 

= .281 
K12 012 ~ .972 . 826 .563 . 880 Kl2 012 ·4081 0 

.875 ~ K16 016 I I .222 1. 1181 . 297 . 313 .813 I .130 1<16 016 ·4106 !'::' 
K20 020 HI~ I .534 I .339 . 375 I . 078 I. 412 1.000 K20 020 ·4131 ~ 

9 ~ 1<24 024 1-1/2 I. 764 1.609 .406 .375 1. 313 I . 630 I . 125 1<24 024 -4162 -
K28 028 1-3/4 2 . 159 I .682 . 500 . 375 I .S47 1. 945 1.375 K28 028 -4187 w 

C) 
II z 

K32 D32 2 2 . 409 2.159 . 578 .500 I. 781 2 . 19S 1. 436 1<32 D32 ·4215 <I 
::t 
u 
a: .... 
CD 
2: 

i 
CAP ASSY : SEE PROCUREMENT SPECIFCATJON. 

:1: 
~TERIAL ALUMINUM ALLO~. 2024-T6, CODE "0 • . CABLE SHALL BE 300 SERJ ES SST. "' CORROSION RESISTANT STEEL <CLASS 316 I, CODE I< • I WAS CODE ·c . I . <t c 

CABLE SHAL.L BE 300 SERIES SST . v.;-
FINISH: SEE PROCUREMENT SPECIFICATION. 1'--' 

IS> 
NOTES : I . REMOVE BURRS ANO SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. "' . -

2. DIMENSIONS IN INCHES UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS :.016. 
. 
"" ANGLES :1/2'. r.;:-

3 . HACHINEO SURFACE ROUGHNESS. UNLESS OTHERWISE SPECIFIED, SHALL NOT \.;;;. 

EXCEED I~ OR 125 RHS PER ANSI 846.1. c 
w 

4 . THE CONICAL SEALING SURFACE SHALL BE CONCENTRIC WITH G DIA WITHIN . 01215 FULL !!! 
INDICATOR READING. > w 

II: 
5. OI~ETERS 8, C. AND G TO BE CONCENTRIC WITHIN . 005 FULL INDICATOR READING 

FOR TUBE SIZE UP TO AND INCLUOJNG ~. 00 AND . 810 FULL JNDICA!OR REAOING 
FOR I • OD AND ABOVE . 

6. CAP ASSEHBLY SHALL CONSIST OF A KC142 NUT, A REtAINING DEVICE FOR THE BASIC 
CAP ASSEMBLY ONLY, AND A CAP . 

7 . FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER FROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

e. REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION 
FOR 810. 

9 . MARKING OF" F"JTTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
APPLICASLE KC STANDARO ANO PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 

CODE : "A. AFTER DASH NUHBER INDICATES ALTERNATE CAP ASSEMBLY wiTH Dfll LLEO CAP AND 
RETAINING CABLE. 

EXAMPLE OF KCI50KB • CAP ASSEMBLY, !-2' 00 TUBE. CORROSION RESISTANT STEEL 
0 PART NOS . KCI50012A • ALTERNATE CAP ASSEMBLY,~· 00 TUBE. ALUMINUM ALLOY .... 
> 
0 a: 
a. 
a. 
<I 

CUSTODIAN: JOI*I F. KENNEDY SPACE CENTER 
PROCUREMENT SPEC. ST411NOARD PART 

NON£ CAP, CAP ASSEMBLY 
COORDINATION STATUS PRESSURE SEAL KC150 

FLARED TUBE FITTING 
SHEET 2 KSC 0£ . 2 OF 

KSC FORM 32·85 (CG 4/921 
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SCHEDULE : 

MATER IAL : 

fiNISH : 
NOTES : I . 

EXAMPLE OF 
PART IIOS . 

2 . 
3 . 

4 . 

5 . 

'· 7. 

8. 

GP425G AMEND 

ADD "A" AfTER DASH NUMBER TO DENOTE . 035 " TUBE WALL . 
ADD ·a· AFTER DASH NUMBER TO DENOTE . 049 " TUBE WALL . 
ADD ·c· AFTER DASH NUMBER TO DENOTE . 058" TUBE WALL . 
ADD "D" AfTER DASH NUMBER TO DENOTE . 065" TUllE WALL . 
ADD "E" AFTER DASH NUMSER TO DENOTE . 072" TUBE WALL . 
ADO "F" AFTER DASH NUMBER TO DENOTE .ots· TUBE WALL . 
ADO "G" AFTER DASH NUMBER TO DENOTE . lOt" TUBE WALL . 
ADD "H" AFTER DASH NUMBER TO DENOTE . 120" TUllE WALL . 
ADO "J" AFTER DASH NUMBER TO DENOTE . IU" TUBE WALL . 
ADO "II" AFTER DASH NUMBER TO DENOTE . 156" TUBE WALL . 
ADO "L" AFTER DASH NUMBER TO DENOTE . 188" TUBE WAL L. 
SEE PROCUREMENT SPECIFICATION . 
CORROSION RESISTANT STEEL ICLASS 3161 , CODE "II" 
CORROSION RESISTANT STEEl IAL6XNI, CODE "L" PER ASTM ·BUI 
SURfACE SHALL liE 125 All$ MAXIMUM PER ANSI 1146.1 UNLESS OTHERWISE SPECIFIED . 
REIIOYE BURRS AND SLIVERS . IIREAII SHARP EDGES UNLESS OTHERWISE NOTED . 
DIMENSIONS Ill INCHES . UNLESS OTHERWISE SPECIFIED . TOLERANCE DECIMALS ~.016 . 
fOR DESIGN fEATURE PURPOSES , THIS DRAWING TAIIES PRECEDENCE OYER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN 
REFERENCED DOCUMENTS SHAlL BE OF THE ISSUE Ill EffECT 011 THE DATE Of 
INVITATION FOR BID . 
IIARIIIIIG Of FITTINGS SHALL liE CONSISTANT WITH PROCUREMENT SPECIFICATION 
USING APPLICABLE IIC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ON 
THIS DRAWING. · 
All DIAMETRAL DIMENSIONS SHALL BE CONCENTRIC WITH "C" BORE WITHIN . 005 T. I . R. 
FITTINGS PROVIDED HEREIN SHALL BE WELDED TO CORRESPONDING TUBE SIZES 
USING AUTOMATIC WELDING EQUIPMENT CASTRO-ARC CO. OR EOU IVALENTI . 
AFTER MACHINING~ THE CODE L FITTINGS SHALL BE PICKLED Ill ACCORDANCE WITH 
ASTM AlSO CODE D AND THEN PASSIVATED IN ACCORDANCE WITH SAE•AMS-2700 
METHOD I TYPE I, EXCEPT THAT 201 TO 251 NITRIC ACID SOLU.TIOII SHALL BE USED . 
A TEST FOR SURFACE PASSIVITY SHALL BE DONE Ill ACCORDANCE WITH SAE •AMS-2700 
TEST METHOD 102 • COPPER SULFATE TEST. 

IICI51114A•8 : SPUD, BUTTWELO TUBE. REDUCER •ADAPTER, FOR 1/4" X . 035 WALL TUBING 
TO 1/2" TUBE SIZE. TYPE 311 SS. 

IIC151LIC · 8 : SPUD, BUTTWELD TUBE, REDUCER·ADAPTER, FOR 3/11" X . 0511 WALL TUBING 
TO 1/2" TUBE SIZE, ALIXN . 
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SCHIDUI.E: 

!'WISH: 1. 
NOTU: 2. 

3. 
4. 

5. 

.. 
7. .. 

10. 

~~4'-'-'-41 =rr t 
, u v 

~~~~~~~~~~! 

ADO •A• PTIII DAIH N~ TODiNOTE .OiSS•liJIIE W"'-L. 
ADO T AFTER DASH HUIIIIIP TO CDioTE .Oit" TUIIi WjtLL. 
ADO "C' Am!ll DASH N~ TO DCIIOTI JIW TUIE WAIL 
ADO'IYAFT!R DA&HNU.-afiTOOIMOTi .OW 1\llliiWAU.. 
AOO T oVTIIt DAIH NU~ 10 DENOTE .012" TUllE WALL. 
ADD.,. AFTER DA8H HUMIER TO OENO'IIJJ/W n.l WMJ.. 
ADDV A1'TP QMH H\MIIt 1'0 £I&NOft .1W Tlal!-.&.. 
ADO~ N'T!A DAIH ~M 10 DIHOTI . !W 1'\.el WALl. 
ADO ·r N'TIII- -1110 D!!NOT£ .1M" TUaa WM.L. 
ADO'!(> .AnlR DAIII N~ TO DINGY& . !W "ME WMJ.. 
ADO '1. • AFTiR DA1H ~TO DENOTE . IWTUBE WALL. 

SEE PIIOCUREioi!HT 8P!CIFICATION. 
OOII!tOSION IWIISTANT llild. (CLAIS 311~ OOOE '!(> 
COIIROIION MSISTANT ITEIL (HAlO!), CXlOe '\. • PER ASTM _, 

SUIIFACf SIW.L. 125- MAICaiUM PER- 114.1 UNLESS OTHERWISE U!CFI!D. 
REMOIIE IURRS AN08LN!M. IIIEAK ltWIP EDGU UNL.iiS OlHE-e NCm:D. 
DIMIHIIONIIIH INCHES. UNLEIIS OT!EIIIWI8E SPiiCIFIED. TOI.Ii!IANC& DECIMALS :i .011. 
FOR OIIIIQN I'IATUNi ~. THII OAA-G TAICU PIIEC!DINCI! OYIII't P~UREMENT 
DOCUMEHTIIIUel'teN<:IIl HPiJM, 
llll,....aNCSO DOCUMIHTI.w.t.IE OF TIE ISSUE IN !PI'!CT 011 THI c.t.TE OF IIMTATION 
I"ORIIID. 
MAAIONOOFFITTIN08.w.t.8EOON8ISTANTWITWPROCUII£UEHTSPiCIFICATIOHus..G 
"""-lCAlL£ KC ffTNfONl!) A1C1 PAI'IT ~ OIIIGHATIONI AS IHOWM ON THIS OltAW!HG. 
AU. OIAME'TIW. DIIIIHIIONIIIIAI.L IE CONCINntiC V'om4 "C' IOAE WITIIN .OOS T J.R. 
FlmNGII'ROoiiDID HlMIN IIW.L II WEI.DID TO CORRESPONDING t\JBE IIZU 
USING AUTOIMTIC WILDING ~liT CAITJW)NIC CO. OIIIQUIVjtLE~ 
APTER MA0111111NCJ, THE OODI L mTINGS SHALL • PICKLtll Ill ACICOAIIAHCE W!'nt 
Qlll ,_ CODII AHD THIN PASSI\IATED Iii ACCOADAMCl W!'nt IAI-AMS·2700 
MEYHOD 11'Y'll, DC&n '!Ho\T m. TO 2ft NITIIIIC IICID IOLIITlON II<ALL IE uaEO. 
A TEST JIORSWAaE PASSMTY IHM.I.IE DONE IN~ V'om4 SAE~ 
TilT MEYHOD 102. OOPI'IIt IUI.FAT& TUT. 

00 NOT USE IIZES MANUI'ACTUitEO PAIOII10 GN25 MVG AMENO 2 

THE INTEIINM. DIAIIITill StW.L liND IN A CONICAl. !NO 01115 OIOGREE loiNNJM 
INCI.UO&O ANOL& 



~llC£: WHEH GO\IERNIIE)jT DRAWINGS. SP£CIFICAT10HS OR OTtER DATA~ USED FOR~ PURPOSE OTHeR ntAH IN CONI;ECTION WITH ADUINITaY RElATED GOVERNMENT 
I'ROCUREtooENT OPERATION, THE LNTEO STATES GO\IERNIIE)jf THEREBY INCURS NO AESPONSa.JTY 110R Alf't OllllllATION -TSOeiER NO THE FACT THAT THE GOVERHioiENT M.\Y 
1<111/EFORWUI.A'IEJ. ~IiiO, ORINNIYWAYSUPPUWTMESAIDDRA-. SPECFICA'I'IOfiS. OROTHEltDATAI$NOTREOMDE08Y-..:AnotiOAO~ASIN 
IHf IIMHIER UCEHSING THE HOUlEII OR~ OTliER PERSON OR CORPOAATION, OA CONEYIHG /liMY IIIIOKTS OR I'ER'"SSIO'I TO MA-ACTUR£, U~. OR SB.I. ANY PATENTED llf. 
1/EfjTION THAT MAY IN /IIMT WAY IE RELATED THERI!TO. 
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rEO SUP CLASS 

4730 
SCHEDULE: ADO "A • ArTER DASH NUMBER TO DENOTE .035" lUBE WALL. 

ADO "8 " AF'TER DASH NUMBER TO DENOTE .049 " lUBE WALL . 
ADO "C • AFTER CASH NUMBER TO DENOTE .058. lUBE WALL. 
ADO "0 • AFTER DASH NUMBER TO DENOTE . 065 " TUBE WALL. 
AOO 'E • AF"TER DASH NUMBER TO DENOTE .072. TUBE WALL. 
ADO 'F • AF"TER DASH NUMBER TO DENOTE .095 . TUBE WALL . 
ADO 'G • AFTER DASH NUMBER TO DENOTE • 109 . TUBE WALL. 
AOO 'H. AF"TER DASH NUMBER TO DENOTE • 120 . TUBE WALL 
ADO 'J. AF"TER DASH NUMBER TO DENOTE .134' TUBE WALL. 
ADO "K' AFTER DASH NUMBER TO DENOTE • 156 • TUBE WALL . 
ADD 'L • AFTER DASH NUMBER TO DENOTE .IBB . TUBE WALL. 

MATERIAL: SEE PROCUREMENT SPECIFICATION . 
CORROSION RESISTANT STEEL CCLASS 316>, CODE 'K. 

rJNISH: SURFACE SHALL BE 125 RMS MAXIMUM PER ANSI B46 . 1 UNLESS OTHERWISE SPECIFIED . 

NOTES: I. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS 1.016 . 

3 . FOR DESIGN FEATURE PURPOSES . THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HERE IN. 

4 . REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF 
INVITATION FOR BID . 

5 . MARKING OF FITTINGS SHALL BE CONSISlANl WITH PROCUREMENT SPECIFICATION 
USING APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ON 
THIS DRAWING . 

6. ALL OIAMETRAL DIMENSIONS SHALL BE CONCENTRIC WITH 'C" BORE WITHIN .005 T.J.R. 

7. FITTINGS PROVIDED HEREIN SHALL BE WE LDED TO CORRESPONDING TUBE SIZES 
USING AUTOMATIC WELDING EQUIPMENT CASTRD·ARC CO. OR EQUIVALENT>. 

§;:::> FOR TUBE SIZES UP TOANO INCLUDING . 375' 00, TOLERANCE IS :2·112' . FOR ALL 
OTHERS, TOLERANCE IS !l· I 12'. 

EXAMPLE OF KCI53K4A = CROSS. BUTT WELD TUBE. FOR W X .035 WALL TUBING. 
PART NOS . 

DASH TUBE SIZE A B c D E F G H J K L M R 
NC. REF !.003 • .005 :.003 •• 005 :!.003 1.005 :.005 •.015 c REF 1 :.01:6 I REF l CRHt t.805 h 

•• 000 .. . 800 •• 005 !'-" 
0 

K4A !4' j( .035 .285 . 255 .172 .2SB . 297 .350 . 385 .656 .680 .920 15 . 438 .030 a..o 
Ul -

K6A 3f!• X .035 . 410 . 380 .297 . 383 .428 . 350 . 3B5 .71B . 742 !.110 15 . 563 . 030 > a..o a: 
K6C \"X .058 .410 .380 . 251 .383 . 428 .350 . 385 .718 • 742 1.110 15 . 563 .030 

K98 \7" X .04'l .546 .506 .393 . 509 . 554 . 350 . 385 .7B0 . 812 1.280 15 . 750 . 030 

KBE wx .072 . 546 . 506 .347 .509 .554 .350 .3B5 .780 . 812 1.280 15 .750 .030 

K120 ~·X .065 . 816 . 756 .611 .759 .804 . 500 . 535 .868 . 9119 1.640 15 I .063 .1130 

K12G ~· x .10q . 816 . 756 .523 .759 .804 . 500 . 535 . 868 .909 1.640 15 1.1163 . 030 

KI6F 1' X .0'!5 1. 066 1. 006 .801 1.009 1. 054 .see . 535 .B68 .909 1.910 15 1. 3!3 . 030 

KI6H I' X .120 !.066 1.1106 • 751 1.009 I .054 . 500 .535 . 868 . 909 1.810 !5 I .313 .030 

K20B 1~' X .04'l 1.330 1.256 I. 143 1. 259 I . 304 .500 .535 .930 1. 036 2 . 090 30 1.625 .060 

K20J 1\4' X .134 1.330 I .256 . 973 I .259 1. 304 . 500 . 535 .930 1.036 2.090 30 1.625 .060 

K24B 1\7' X .04'l ! . 60S 1.511 1.398 1. 514 1.559 .500 . 535 . 930 1. 034 2.280 30 1. 875 .060 
IS> 

K24J 1~' X .134 1. 605 !.51 I I .218 1.514 I . 559 . 500 . 535 . 930 I .034 2.280 30 I . 875 .060 ~ -
K24K I~' X .156 1.605 1.51 I I. I 74 1.514 I . 559 .500 . 535 . 930 1.034 2.280 30 1. 875 .060 .i> 

K24L I~' X .188 1.605 1.511 1. 120 ! . 514 !.559 . 500 . 535 . 930 !.034 2 . 280 30 I . 975 .060 Q 
a..o 

K32D 2' X .065 2.105 2.011 1 .866 2.014 2.059 . 500 .535 1.055 1. 298 3 . 060 45 2 . 500 .375 > 
0 a: 

K32L 2' X .1B8 2.105 2.011 1. 620 2.014 2 . 059 . 500 .535 1.055 1. 298 3 . 060 45 2 . 5110 . 375 A. 

~ 

CUSTODIAN : JOHN F. KENNEDY SPACE CENTER 

PROCUREMENT SPEC. STANDARD PART 
KSC•F· 124 

COORDINATION STATUS CROSS, BUTT WELD TUBE KC153 
KSC DE SHEET 2 OF 3 

KSC FORM 32·85 I CG 4192 l 

76 



~ 
...:1 

') 

NOTICEI WHEN GOVERNMENT DRAWINGS, SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT 
PROCUREMENT OPERATION, THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT HAY 
HAVE FORMULATED, FURNISHED, OR IN ANY WAY SuPPLIED THE SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN 
ANY HANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN· 
VENTION THAT HAY IN AMY WAY BE RELATED THERETO, 

"I" ~ ~ 

~ ~ 
~ 
::: 

I 
0 
(J\ 

n 11 2 

~ ! Ill n .. 

- ~ m ~ 
i 7 ~! 
... '?t 2:: .. 
- I .. 
0 -
z ~Ill 
Ill .... 

~I ~I nl ... 
"' 

~ 
"' ,., ... 
.... 
0 , 
... 

I I 

n 
::0 
0 
(f) 
(f) 

CD 
c 
....... 
....... 
~ 
rn 
r 
0 

....... 
c 
m 
rn 

A 
n ..... 
(Jl 

w 

Ill ... 

i , 
~ ... 

I I 

i , 
" m 

l 
Q 

"" 

~ .., 
~ z .... 
m 
;Ill 

"l "! 
)( )( 

is> Cii 
CD ~ 
... -
iv :.... 
Ill U1 

I APPROVED: 5·1 · 90 

.... 
c: 

;;;;. ~ --; ~ ~~ ;;;;. 'il ~ ..,., 
;:;; .., 

- - - - - - - ~zl 
TIZ 

(,.. 

"' 
... ;.. ;.. ... 

_.., 
... -<>< , 

w w ,. ... .... .. .. ....... ,.. - c: 
ZCD Ul 
C>C X ... .... ~ . ~ ,.. ... 0 

0 Ul 

) 



GP-425 

78 

~-------41r-----~~~ 

NOTES: I. 

2. 

3 . 

4 . 

s. 

FLARE SEALING 
SURFACE SEE 
NOTES 2 & 3 

NOTE 4 

RADIUS 

ENLARGED VIEW 

TUBE A B R R 
00 DIA DIA TOL. RAO 

REF MIN 

~ .200 .1 40 
'-----

~ . 302 .2•5 

~ - . 032 
.359 .380 

,..--

"' .421 .320 
:.1118 ~ :.015 -

~ .484 . 440 .0 .. 6 - -
~ .656 .sss 
~ 

- . 862 
.781 .665 - -

~ .937 .ee8 .078 

I 1.187 1.880 

~~ 
- .a93 

1.see a..-88 

I~ ~.015 - •.828 -1.721 1.688 - .818 -I !!I: 2.186 1.850 . 189 ------2 2.356 2 . 188 

THIS DESIGN STANDARD ESTABLISHES DIMENSIONS GOVERNING THE FORMING 
OF TUBE FLARES THAT ARE TO BE USED WITH STANOARO .FLARED TUBE FITTINGS 
WITH SEAL RINGS. 

THE MINIMUM FLARE SEALING SURFACE AS DEFINED BY DIAMETER 8 AND 
74"tl•l/2" CONE SHALL BE CONCENTRIC WITH THE OUTSIDE DIAMETER OF 
THE TUBE WITHIN .887 FULL INDICATOR READING. 

THE FLARE SEAl lNG SURFACE SHALL NOT EXHIBIT CONCAVE AREAS EXCEEDING 
.HI OR CONVEX AREAS EXCEEDING .8112. SURFACE ROUGHNESS SHALL NOT 
EXCEED 6v IN ACCORDANCE WITH ANSI &.-6 . I. 

DEBURR EDGES OF TUBING BEFORE FLARING; RADIUS OR CHAMFER EDGE OF 
10 .810 MAX AND EDGE OF 00 28X TO 50X OF TUBING WALL THICKNESS . 
EDGES TO BE FREE OF CHATTER MARKS. 

DIMENSIONS ARE IN INCHES. 

TUBING, FLARED 
STANDARD DIMENSIONS FOR 

DESIGN STANDARD 

KC154 
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NOTICE• WHEN GOVERNMENT DRAWINGS, SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT 
PROCUREMENT oPERATION, THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION ·WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY 
HAVE FORMULATED. FURNISHED. OR IN ANY WAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN 
ANY HAHNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN· 
VENTION THAT HAY IN ANY WAY BE RELATED THERETO. 
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MATERIAL CODE: 

TEMPERATURE RANGE: 

NOTES: 

EXAMPLE OF 
PART NOS. 

1. 

2 . 

3 . 

4 . 

5 . 

6 . 

i-1 . 

15. 

!6. 

APPROVED SOURCE : 

ALTERNATE SOURCES: 

CLAMP HALVES SHALL BE IN ACCORDANCE WITH MATERIAL CODES 
SHOWN ON ~EET 3. 

STlD MATERIAL FOR CARBON STEEL CLAMPS SHALL BE SA·Iq3-B7. 
STlD MATERIAL FOR STAINLESS STEEL CLAMPS SHALL BE SA·Iq3-B8 FOR MATERIAL 
COOE C. MATERIAL CODE 0 SHALL HAVE STUD MATERIAL IN COMPLIANCE WITH TH£ 
DIMENSIONAL AN) TOLERANCE SPECIFICATIONS OF SA·Iq3 AND MATERIAL SPECIFICATION 
PER SB·574 ALLOY NUl276. 

NUT MATERIAL FOR CARBON STEEL CLAMPS ~All BE SA- Iq4·GR2 OR ZH. 
NUT MATERIAL FOR STAINLESS STEEL CLAMPS SHALL BE SA-Jq4-GR8. 

SEE MATERIAL SPEC I FICATION . 

ALL MATERIALS ARE PER ASTH SPECIFICATIONS 

ALL DIMENSIONS ARE IN INCHES. 

TOLERANCE: SEE KC161. 

FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF 
INVITATION FOR BID . 

PASSIVATE STAINLESS STEEL CLAMPS PER OO·P·35 TYPE VI OR VII. 

HUB SIZES I/2GR4/5, 3/4GR4/5, AND IGRII ARE NOT TO BE USED 
FOR NEW DESIGN . 

MATERIAL CODES BAND C FOR 5. CLAMP SIZE ARE SA35 J-CF8 I 4 BOLT ll •4Be03>. 

SA· I82-F'316 CLAMPS ARE NON-STOCk SPECIAL OROER ITEMS AtiD SHALL NOT BE 
USED FOR NEW DESIGN. 

l · t!!!• CLAMP SIZE 1-2115 NOT INTERCHANGEABLE WITH I' CLAMP S!ZE H~l. 

MATERIAL COO£ 8 FOR I' CLAMP SIZE IS SA·J51· CAI5. MATERIAL CODE C 
FOR 1• CLAMP SIZE IS SA·~I·CF8Po4. 

MATERIAL CODE C HAS STlDS PER SA·Iq:>-8& AND SHOULD ONLY BE USED IN 
eNVIRONMENTS NOT SUSJECT TO EXTREME CORROSION. 

~IAT£RIAI. CODE 0 HAS STUDS PER 58·574 ALLOY Nl8276 ANO SHOUi.D ONI... 'f SE 
USED IN Eh"VIRONMENTS SUBJECT TO EXTREME ACIDIC CORROSION. 

!'Q.AMI' ASSEI'IILT S~J..CONSI~OF ??'- HALVE3t.4 ST~AN) 8 NUIS, 
smPT ?PC.~ BOLl ~~!ES ~LL HAY£ 2 :HUQS~ ~ NJTS. 

DO NOT USE THIS STANDARD FOR ITEMS WHICH CAHNO! BE IDENTIFIED BY THE 
LIMITATIONS CONTAINED HEREIN. 

ALL · PARTS NOT MANUFACTURED BY GRAY TOOL CO . MUST BE CERTIFIED BY THE 
MANUFACTURER TO BE INTERCHANGEABLE WITH THE GRAY TOOL PART NUMBER. 

BASIC PART NUMBER KCI55·3A 

lLMATERIAL CODE 
DASH NUMBER 

COMMERCIAL PARTS CAN BE PURChASED FROM: VETCO·GRAY INC. 1111777 NW FVY 
PO BOX 2291 HOUSTON, TX 77252·2291. 

OTECO EQUIPMENT COMPANY 
2811 TROUT STREET 
P.O. BOX 1849 
MOUSTON, TX 77251·1649 

REFLANGE, INC. 
5738 CENTRALCREST 
HOUSTON. TX 77892 
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z~~~r .-.--~~-----...----------------------..-....o.------r-------------t 
"' ¢ _, ..... PROCUREMENT SPEC. 
s%sa:t NONE 
l'l ~ ... ~~~~~~~~~ -I&IOZZ.-

:::~u.~~ COORDINATION STATUS 

STANDARD PART 

KC155 CLAMP ASSEMBLY 
-u...., ~ 

o~~~ffi KSC DE SHEET 2 OF 3 

ZIL:Z:¢>~--------L-------------------------~~--------------~ KSC FOAM 32 · 85 I CG 4/921 
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NOTICEr WHEN GOVERNMENT ORAWIIIOS, SPECIFICATIONS OR Ol:'.f:C~ L."1 ! :~ .:;. : :.·~ : . \ F'Ci': ;;r-;y I'UaPOSE OTHER TIIAN IN CONNECTION WITH A OEF'INITELY RELATED GOVERNMENT 
PROCUREMENT OPERATION, THE UNITED STATES GOVERNMENT THEREBY lllCUI'~ II:~ ili:iFONSIBil!TY NOR ANY OBLIGATION WHATSOEVER AND THE f'AC.T THAT THE GOVERNMENT HAY 
HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE SAIO OR~WI~GS, SPECIFICATIONS, OR OTHER OATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN 
ANY HANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATIOh . OR CONVEYihG ~NY RIGHTS OR PERMISSION TO MANUFACTURE, USE , OR SELl ANY PATENTED IN­
VENTION THAT HAY IN ANY WAY BE RELATED THERETO. .. n 

§~ 
n 

Ill 0 ~ n 0 :a .... 
c 

~ ~ "' z 
J> ... ~ ~ ... z 

·A -8 -c ·D 
SA-266 SA·I82 SA-182 SA- 182 

Cl . Ill F316 F'304 F'304 
0 .... 
z Ill 

NORM. ~ [2:::> {i;t:> 
Ill 

..., ... "' J> n .... 
DIMENSIONS 

DASH HtAI CLAMP GRAYLOC GRAYLOC GRAYLOC GRAYLOC 
c; 
Ill NO. SIZE SIZE A 8 c 0 E F G J K H N STk NO . STK NO. STk NO. snc NO . 

o(l . I/2GR4 
N 

I /2GR5 
I 112·3/4 1. 188 2.625 2 . 812 3. t.25 1. 00e 2.125 2. 258 ,375 3 .800 1.800 -- - 50819 --- 48588 48580 

3/4GR4 

It:> 314GR5 

n 
r 
D j 3: 

IGRil 
~-~~ 2 2 .687 5 .eee 4.588 6,508 2.eetl 3 . 258 4. 088 .625 5.800 3. 125 1.625 49500 49533 48581 48581 

(t:> 1· 1120RI4 

liJ> 
[I:> [I:> 

-u 7' 

D 
.. 
"' (J) I 

(J) "' 0 

fT1 -< 

:I: lfl ..., 
{JJ 1!. 
r "' 
-< n 

"' z .... 
"' "' 

2GRI-4 
3 2 3 . 187 5.750 5.862 7.500 2 . 880 3 .625 4 .588 .758 5.250 3.500 I .8 12 49501 -49534 48502 48502 

20R20 

2 · 112GR20 -
2·1/2GR25 

2~-3 4 4 .375 1.s00 6 .875 9.250 2.375 4. 508 5 . 250 .750 6.008 3. 508 1.8 12 49502 49535 48503 48583 ~ 

3GR25 

3GR27 

1.125 '"·"1'·"' 
-4GR31 

5 -4GR3-4 4 5 . 375 e.see 5 . :!50 6.008 . 875 7.808 4.062 2.062 49503 49536 -48504 48584 

-4GR48 

• 
5GR52 

6 5GR46 .5 6 .875 10.25Q 9 . 758 12.375 3.000 6.125 7.375 1.000 8 .800 4 . 438 0!.313 50214 48003 48003 48003 

5GR40 _&:::> J;:> I;:> .. . . .. 
6GR52 

12.625 12.eee 15 . 0011 
. . 

7 6 8.375 :1.500 6 . 625 1:.750 1. 125 9.375 4. 812 2.437 49508 49537 48506 48506 
Ill 

~ =" Ill 

"' .... ... n :1> 

w 
Ul I 

~ ()1 ..., 

' w .... 

6GR62 

IGR4 

IGR5 r---:;; 
8 I I .687 J . 18i 2.813 4.250 1. 375 2. 250 2 .625 .51!10 3 .500 2 . 313 1.250 49760 --- 49761 49761 "' l0R7 c 

[1:::> [I:> [!):> ~Ill 
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APP ROVEO r 'H'l·67 REVISED! (F) CHANGED APPROVED VENDOR ON SHEET 2. 10·2· '!2 "' 
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MATERIAL CODE: 

TEMPERATURE RANGE: 

NOTES: 

EXAMPLE OF 
PART NOS. 

I. 

2. 

J . 

4. 

5. 

7. 

8. 

APPROVED SOURCE: 

SEE SHEET 2. 

SEE MATERIAL SPECIFICATION. 

~L MATERIALS ARE PER ASTM SPECIFICATIONS 

I>.LL OIHENSIONS ARE IN INCitES. 

TOLERANCE: SEE KCJ61. 

ll 

l 
] 

B 

FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF 
INVITATION FOR BID . 

DASH NUMBERS I TO 5 ARE NOT TO BE USED F"OR NEW DESIGN. 
SEE DASH NUMBERS 21 TO 24. 

DO NOT USE THIS STANDARD FOR ITEMS WHICH CANNOT BE I DENT IF IED BY THE 
LIMITATIONS CONTAINED HEREIN. 

ALL PARTS NOT MANUFACTURED BY GRAY TOOL CO. MUST BE CERTIFIED BY THE 
MANUFACTURER TO BE INTERCHANGEABLE WITH THE GRAY TOOL PART NUMBER. 

BASIC PART NUN8ER KC156·3A 

11 
MATERIAL CODE 

COASH NUMBER 

C~RCIAL PARTS CAN BE PURCHASED FROM: VETCO·GRAY lNC. 18777 NW FWY 
PO BOX 2291 HOUSTON, TX 77252·2291 

~ .~= ~ ALTERNATE SOURCES: OTECO EOUIPHENT COMPANY i z z < 281 I TROUT STREET 
REFLANG£ , INC. 
S738 CENTRALCREST 
HOUSTON, TX 77892 ..,2!)l z P .0. BOX 1849 

i;4""Cii- HOUSTON, TX 77251-1849 
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"' 0 
UJ 
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0 
cr 
a. 
IL 
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w <:> z 
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UJ a: 

~:5offi ~ .. C::-US~T~O~D~IA_N_: -------------.JOHN~~r=-.~KE~N€~:":0~Y-:SP~A~C~E~CE~N~T:':E~R:-----------------"--t 
z~~~x E~~~~::-:=~--r-------.._ _ _..._-......;;;.;;...-.....;..;...;..;;.......;;... ____ -r-------------t 

· "' <r-'.... PROCURE HE NT SPEC. 
iiia:! NOH£ 

M ~l§~; ~=~~":':'~-='=~~-i ~!!§"-~2 COORDINATION STATUS 

STANDARD PART 

ELBOW, 90° PIPE HUB KC156 
-uw ..... 
~0>>-Z 

~!!:! i~ ... K_s_c_DE------~""'-------------------------""'---s_HE_E_r ___ DF __ 2 __ ___. 
KSC FORM 32·85 ICG 4/921 
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............. . 

• • . rEO SUP CLASS 
4730 

-r-
•A -e 

SA-105 SA-182 
GRII F-31655 

DIMENSIONS 
DASH PIPE HU8 SIZE A tl~32 c GRAYLOC GRAYLOC 
NO. SIZE STK NO. STIC NO. 

~ I ~ ~-~GRS .625 2.880 1.562 54185 54152 

~ 2 ~ ~-~GR4 :see 2.11180 1.562 541112 54149 

~ 3 ~ ~GRS .625 2.11180 1.562 541115 54152 
Q 

[::> 4 ~ ~GR4 .500 2.8111111 1.562 54102 54149 UJ 
~ "' a: ~ [::> 5 I 1-1~-t~GRJJ 1.125 4.0111111 3.125 5411116 54153 0 .... "' 

6 I~ 1~-I~GRI-4 1.61111 '1.80111 3.125 5'1117 54156 
.s, -

7 2 2GR20 2 .863 4.880 3.625 54117 54129 -
B z 2GRI-4 1.610 4.080 3.625 54114 54162 ..... 

"' "' 9 2~ 2~GR25 2.672 5.375 5.01110 5<11 19 54145 :t ., 
18 2~ 2~GR20 2.863 5 . 375 5.01118 54118 54163 z 

0 

II 3 3GR27 3.11163 5 . 375 5.000 54122 64146 a: 
0 

12 3 3GR25 2 . 672 5.375 5.088 54119 5-41<45 9 
"' - r- > 

13 4 4CiR40 4.863 6.1111110 6.81110 54125 5-4174 0 ... 
14 4 4GR3-4 3.688 6.8111111 6.088 5-4126 5-4172 > . 

0 
a: 

15 4 4GR31 3.25111 6.080 6.800 54127 54168 
Q. 

~ 
16 5 5GR52 5.313 8.880 7.58111 5-41H 54213 0 

· UJ 
17 5 5GR46 4 . 750 8.11180 7.50111 54382 54391 ~ ..... z 

"' <l 

18 5 !5GR-48 4.063 8.8111111 7.58111 54123 5<4147 < :t 
u u 

19 6 6GR62 6.065 9.888 9 . 25111 54130 54182 9 
20 6 6GR52 5.313 9.8111111 9.258 5<4131 5-418 I 

0 

•A -B II! 
SA·I48 SA-351 -> 

GR98/60 CFBM ... 
a: - -

21 ~-~ JGR4 .51110 3.888 2.eee 54798 5-4884 

22 ~-~·' IGRS . 625 3.888 2.eee 54799 5<4885 

23 ~.I IGR7 .986 3.800 2.888 54880 5441<4 0 

24 I JGRII 1.125 3.808 2.08111 5-4881 5-481117 i 
"' ·A -e 

_L SA· 11115 SA-182 
GRII F-31655 

.... 
'!I 
~ 
0. 

Q .... 
> 
0 

"' Q, 
Q, 
<l 

CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 
PROCUREMENT SPEC. STANOARO PART 

NONE 

COORDINATION STATUS ELBOW, 90° PIPE HUB KC156 
KSC DE SHEET 2 OF 2 

KSC FORH 32-85 ICG 41921 
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MATERIAl. COOE: 

TEMPERMURE RANCE: 

NOTE~: 

£XAMPLE OF 
PART NOS . 

I . 

2 . 

3 . 

4. 

5. 

7. 

a. 

APPROVED SOURC£ : 

SEE SHEET 2. 

SEE MATERIAL sPECIFICATION. 

•\LL MATERIALS ARE PER ASTM SPEC IF I CAT IONS 

ALL DIMENSIONS ARE IN INCHES. 

TOLERANCE• SEE KC161. 

B 

l 
] 

9 

f'OR DESIGN FEATURE P~OSES, THIS MAWING TloKES PRECEOUiCE OVER PROCU:lEMENT 
DOCUMENTS REFERENCED HEREIN . 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE 01' 
INVITATION FOR BID. 

DASH NUMBERS I TO S ARE NOT TO BE USED FOR NEW DESIGN • 
SEE DASH NUMBERS 21 TO 2~ • 

DO NOT USE THIS STANDARD FOR ITEMS WHICH CANNOT BE lOENTIFIED 8Y THE 
LIMITATIONS CONTAINED HEREIN. 

ALL PARTS NOT ~ACTURED BY GRAY TOOL CO. MUST BE CERTIFIED BY THE 
MANUFACTURER TO BE INTERCHANGEABLE WITH THE GRAY TOOL PAR"! NUHBER. 

BASIC PART NUMBER KCI57·JA 

TT MATERIAL CODE 
LeASH NUMIIER 

COMMERCIAL PARTS CAN BE PURCHASED FROM: VETCO·GRAY INC, 18777 NW FWY 
PO BOX 2291 HOUSTON, TX 77252·2291 

~ .!!!~ ~ At. TERNATE SOURCES: OTECO EQUIPMENT COMPANY 
z z z cz 2811 TROUT STREE·T 

REF LANGE , INC. 
5738 CENTRALCREST 
HOUSTON, TX 77192 ffieS~z P.O. BOX 1849 

~~u.;:;;- HOUSTON, TX 77251·1849 

UJ 
<..> g 
1/) 

Q ... 
> 
0 
a: 
D. ... 
<t 

0 

If 
I! 

0. 
c ... 
> 
0 a: .... 
0. 
<I 

offici~~ ..,c~us=Too~I:-A-N-,------------J~OHN~-F=-. "':'K~E~N~NE=o=Y~SP~AC~E~C~E~N~TE=R~--------------"'--1 
z~~~z: 1-::~~=-:-::~~==--'"T"-------.;..;;.....;_~.;.;..;..;;;.;....;._.;;.;;...;..;;_.;;;... ____ -y ___________ ~ 
.., 4 -' ,_ PROCUREMENT SPEC . 
i%=!a:~ 

~£..,,_. NONE 

- ... IS I z t-:-:===~~~-==~:=-i 
~$"-~~ COORDINATION STATUS 

STANDARD PART 

TEE, PIPE HUB KC157 -u.., ._ 
t-O>,_Z 

if~ i ~ a.K"':'SC~":DE~-~~-~-'~------------------------""---S-H_EE_T ___ o_F_2 ___ -' 
KSC FORM J2·85 CCG 4/92> 
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• • • 
'FED SUP CLASS 

4730 

-r-
•A -e 

SA- 105 SA · I82 
GRII F-316SS 

DIMENSIONS 
DASH PIPE HUB SIZE A tl~]2 c •1~16 

GRA'I'LOC GRAYLOC 
NO. SIZE STK NO. STK NO . 

~ I ~ ~-~GR5 .625 2.11Kl8 1.562 4.11188 54167 54239 

~ 2 12 ~-~GR4 .500 2.810 J.S62 4.080 54164 54238 

~ 3 ~ ~GRS .625 2 . 00111 1.562 4.88111 54167 54239 

~ 4 ~ ~GR.ol .see 2 .088 1.562 4.1!11111!1 54164 54236 "' o-

~ s l H%·1!6GRll 1.125 4.088 3.125 6.808 54169 54241 0 ' 
"' 11.1 ' 

1!.-S I%·112GRI.ol 4.11180 3.125 8 .080 54173 54242 
C) $ 6 ).61111 a: c 

7 2 2GR2111 2.063 4.00111 3 . 625 8.1111111!1 54179 542.ol4 
... -

8 2 2GRI4 1.61111 4.081!1 3.625 6.088 54178 54243 

I 
... 
11.1 
11.1 

9 2% 2I2GR25 2.672 5.375 5.080 1111.751! 54196 54246 :r 
Ul 

10 2!.-S 2!/.!GR20 2.11163 5.375 5.1118111 10.751! 54180 54245 z 
0 

II 3 3GR27 3.11163 5.375 5.eee 111.758 54197 54247 
... 
u 
rr 

12 3 3GR25 2.672 5.375 5.e8e 1111.16e 54196 542.ol6 
:::> 
0 

"' 13 4 .oCGR4111 4.11163 6.088 6.1110111 12.11181! 54358 54352 0 ... 
14 4 .oCGRJ.ol 3.688 6.000 6.08111 12.11181! S.ol357 

> 
54316 0 

a: 

15 .. .oCGR31 3.250 6.088 6. 880 12.01111! 54356 54354 
... ... 

·- ~ 
q 

16 5 5GR52 5.313 e.eee 7.500 16. 81111! 54232 54.373 0 
u; 

5GR.ol6 16.He 
<.:) 

17 s 4.750 e.eee 7.580 54363 54372 
I J 

18 s 5GR4111 4.11163 8.01110 7.51111 16.eee S.ol228 54233 u 

19 6 6GR62 6.865 9.80111 9.250 18.11111! 5421116 54254 ;;; ~' 
<I p 
u 

18. 11111! 20 6 6GR52 5.313 9.089 9.25111 542113 54253 

+ 
0 

·A ·B 1.11 
Ul 

SA-148 5A·351 -> 
GR911/60 CFBM .., 

a:: 
21 !-S-~ lGR4 .o;e0 3.811111 2.080 6.108 54791 54795 

22 12.~.1 IGR5 .625 3.11108 2.1811 6.11f1Kl S.ol792 54796 

23 ~.I IGR7 . 9116 3.11011 2 .818 6.80111 54793 54412 0 ... 
0 

24 I IGRII 1.125 3.0fiKI 2.11011 6.888 54794 54797 ~ ... 
·A ·B 

_j_ SA· liS SA·I82 
GRII 1' · 31655 

" "? 
o--
0. 

0 
1.11 
> 
0 a: 
II. 

~ 

CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 
PROCUREMENT SPEC. STANDARD PART 

NONE 

COORDINATION STATUS TEE, PIPE HUB KC157 
KSC DE SHEET 2 OF 2 

KSC FORM 32·85 I CG 4/92 I 
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MATERIAL ::ODE: 

TEMPERATURE RANGE: 

NOTES: 

EXNPLE OF 
PART NOS . 

I. 

2. 

J. 

s. 

7. 

B. 

APPROVED SOURCE : 

B 

SEE SHEET 2 . 

SEE MATERIAL SPECIFICATION . 

ALL HAT~RIALS ARE PER ASTH SPECIFICATIONS 

~L DIMENSIONS ARE IN INCHES. 

TOLERANCE: SEE KCI61. 

A C 

FOR DESIGN rEATIJRE PURPOSES, THIS DRAWING TA!o:ES PRECEDENCE OYEP. PROCUPEHENT 
DOCUMENTS REFERENCED HEREIN. 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF 
INVITATION FOR BID. 

DASH NUMBERS I TO 5 ARE NOT TO BE USED FOR NEW DESIGN. 
SEE DASH NUMBERS 21 TO 24. 

DO NOT USE THIS STANDARD FOR ITEMS WHICH CANNOT BE IDENTIFIED l!Y THE 
LIMITATIONS CONTAINED HEREIN, 

ALL PARTS NOT MANUFACTURED BY GRAY TOOL CO. HUST BE CERTIFIED BY THE 
MANUFACTURER TO BE INTERCHANGEABLE WITH THE GRAY TOOL PART NUMBER. 

BASIC PART NUMBER KC157 - 3A 

lT MATERIAL CODE 
L:::DASH NUMBER 

COMMERCIAL PARTS CAN BE PURCHASED FROM: VETCO•GRAY INC . 18777 NW FWY 
PO BOX 2291 HOUSTON, TX 77252·2291 

~ ~ ~ >- TERNATE SOURCES OTECO EOU I PMENT COMPANY ! ~i: ~ AL : 281 I TROUT STREET 
AEFLANGE, INC. 
5730 CENTRALCREST 
HOUSTON, TX 77892 w-::>zz P.O . BOX 1849 

l)4"" ;;:;- HOUSTON, TX 77251•1 849 

"' "' 
"' 151 

w 
u a 
tJ) 

0 
w 
> 
~ 
Cl. 

~ 
c 
w 
"' z cr 
:X: 
u 

0 

"' "' > .... 
0: 

.... 

.0 

... 
0.. 
c 
"' > 
0 

t 
uffici~ ~ 1-c-u-s""T_o_o_IAN-=-------------J~OHN~-=-F:-. ~K~E~NNE""'==D~Y-S~P:-AC~E~c=E-N~TE~A:-----------------"--f 
z2i~~:z: ~;.;.;~~~~=~-.,--------..;.;.....;_.;....._-.,;..;..~....;;;;..~....;;;.;.. ____ _, ___________ --f 
1$1 <I:...J ... PROCUREMENT SPEC . 
S~ia:~ NONE 
~..,~ .. 

wll! ~ i ~ ""=co~ORD=~J~NA':"T::"J~ON:o::--::S':"TA':':T~.U~S:-1 
u::> z-

STANDARD PART 

CROSS, PIPE HUB KC 158 i:::> 
;:g~,..~ 
i~~ ~~ LK_s_c:_D_E ______ ...._ ________________________ __..._ __ SHE_E_T ___ o_•_2 ___ _. 

KSC: FORH 32·85 CCG 4/92l 
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GP-425 

• • . rEO SUP CL.ASS 
4730 

•A ·B T SA·I85 5A·I82 
GRI I F·31655 

DIMENSIONS 
DASH PIPE HUB SlZE A 

•1~32 c D GAAYL.DC GRAYLOC 
NO. SIZE tl/16 STK NO. STK NO. 

c ... 
I Y.! Y.!-~GR5 .625 2.000 1.562 4.1!180 54212 54262 0 a: 

0 
2 Y.! Y.!-~r.R-4 .see 2.01110 1.562 4.1118111 54207 54257 to. 

3 ~ ~GAS .625 2.ee0 1.562 -4.11180 54212 5-4262 

-4 ~ ~GR-4 . 580 2.8118 1.562 -4.000 5-4207 54257 "' 
H~·IY.!GRII 5-4288 - - ':' 

5 I 1.125 -4.1118111 3.125 11.800 54263 "' ' 
6 IY.! I~·IY.!GRI4 1.618 4.1!188 3.125 e.eee 54289 54264 5> -
7 2 2GR20 2.863 4.1118111 3.625 B.IIJH 54210 54268 -
8 2 2GRI4 1.610 4.110 3.625 8.000 54211 5-4267 -... ... 
9 2Y.! 2~GR25 2 . 672 5.375 5.1111110 10.7511 54221 54272 :r 

Ill 

Ill 2Y.! 2~GR20 2.11163 5.375 s.11e 18.751! 54216 54269 z 
0 

II 3 3GR27 3.863 5.375 5.11!1111 0.1se 5-4228 54273 ... 
u a:: 

12 3 3GR25 2.672 5.375 5.1111118 1111.75e 54221 54272 
::> .. 0 

"' Ill 

13 .. 4GR40 4.1!163 6.010 6.0111111 12.8811 54225 54279 <1: 
u 0 ... 

14 4 4GR34 3.688 6.1!180 6.111!18 12.1011 54226 54278 
> 
0 
a: 

IS 4 4GR3\ 3.250 6.080 6. 111!18 12.0011 54227 54274 ~ 
<r 

16 5 SGA52 5.313 8.008 7 .580 16.8811 54219 5431!J7 0 
w 

17 5 5GA-46 4.750 7.51110 16.8811 

I 
0 

8.888 ... ... 

~ 
I 18 5 5GR41!1 4.863 8.880 7.51!18 16.1811 54214 54222 

19 6 6GR62 6.865 9.000 9.251 18.0011 5-4230 54283 

I .?0 6 6GR52 5.313 9.81110 9.258 18.0011 54231 54282 I 
. 

-~ 
•A ·B 

I~ SA·I48 5A·351 
GR98/68 CF8M 

0 ... 
::> a: 
0 ... 

j_ 

.... .., 
' ()o -.;.. 
c ... 
> 
0 a:: 
G. 
G. 
<1: 

CUSTODIAN: ~OHN F. KENNEDY SPACE CENTER 
PROCUREMENT SPEC. STANDARD PART 

NONE 

COORDINATION STATUS TEE, PIPE HUB KC158 i> 
ICSC DE SHEET 2 OF 2 
KSC FOAM 32·85 tCG 4/921 
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t->-Z• :z.z-z 
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C::> CID 
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MATER! AL CODE : 

SCHEDULE CODE: 

TEMPERATURE RANGEl 

NOlES : 

EXAMPLE OF 
PART NOS . 

I . 

2. 

3 . 

4 . 

s. 

[;:::>-

7. 

8 . 

9. 

APPROVED SOURCE: 

ALTERNATE SOURCES : 

ADO A AFTER DASH NO. TO DENOTE SA·I05 · GRII. 
ADO B AFTER DASH NO. TO DENOTE SA·I82 · F316L. 
ADO 0 AFTER CASH NO . TO DENOTE SA·I82·F316 • 

ADD J AFTER MATERIAL CODE TO DENOTE SCHEDULE 40. 
ADO K AFTER MATERIAL CODE TO DENOTE SCHEDULE 80. 
ADO L AFTER MATERIAL CODE TO DENOTE SCHEDULE 160 . 
ADO M AFTER MATERIAL CODE TO DENOTE SCHEDULE XXS. 

SEE MATERIAL SPECIFICATION. 

ALL MATERIALS ARE PER ASTH SPECIFICATIONS 

ALL DIMENSIONS ARE IN INCHES . 

TOLERANCE: SEE KCI61. 

"' u 
a: 
::> 
0 

"' 0 

"' > 
0 
a: 
Q. 

%: 
0 .... 
~ .. 
:t: 
I.J 

lr­
FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEOENC~ OVER PROCUREMENT ~ 
DOCUMENTS REFERENCED HEREIN, 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF 
INVITATION FOR BID. 

DASH NUMBERS I TO 4 ARE NOT TO BE USED FOR NEW DESIGN . 
SEE DASH NUHBERS 13 TO 15 . 

KC DASH NO. lA ANS 2A MAY BE SA • I07·61T GRADE 1030 INSTEAD Of SA-105· GRI I. 

00 NOT USE THIS STANDARD FOR ITEMS WHICH CANNOT BE IDENTIFIED BY THE 
LIMITATIONS CONTAINED HEREIN • 

ALL PARTS NOT MANUFACTURED BY GRAY TOOL CO. HUST BE CERTIFIED BY THE 
MANUFACTURER TO BE INTERCHANGEABLE WITH THE GRAY TOOL PART NUMBER . 

BASIC PART NUMBER KCIS9·3AJ 

SCHEDULE COOE 
MATERIAL CODE 
DASH NUMBER 

CONHERCIAL PARTS CAN BE PURCHASED FROM: VETCO·GRAY INC. 10777 NW FWY 
PO BOX 2291 
HOUSTON.TX 77252·2291 
OTECO EQUIPMENT COMPANY 
2811 TROUT STREET 
P.O. BOX 1~9 

REF LANGE , INC . 
5730 CENTRALCRES! 
HOUSTON, TX 77092 

0 ... 
"' 

:t:C:t:<l 
z~ww=- c 
"" V.z>- ~ 

HOUSTON, TX 77251·1~9 

izz ... a o 
~~!S~:z t 
> .... ~-- ([ 
8~ -~,. 1----------------~--=--~~~~~--~=~---------------'--t 
z ~~ ~ ~ ~C::U::S:.:,l.;:;OD:;,;;I A~N;..'~=~-'"7'"------_.;J;.;;O .. HN..;...F ... ~IC~E..;.NNE.;;;,;;D;..Y...;;.SP .. AC.;;;,;;E...;;.C;;EN..;.T;.::E;..R;_ ___ ..., ___________ -t 
Ill <~ -' ~ PROCUREMENT SPEC . 

si~c~~ NONE 
.::,~ "- ~ 1-CO_OR...,..,O"'I_N_A l~I"'O~N~Sl~A~l~U~S-1 
u::> -

STANOARO PART 

KC159 HUB, BUTTWELO 
::~~,..~ 
iff i ~ lK,::S:,:C_DE:;,:. _____ ...L.----------------------.L.-....;.SH_E;,;E;_T __ • _o_F_J __ __. 

ICSC FORM 32-85 CCG 4/92 ) 
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GP-425 

-----

• ' ' ~ED SUP CLASS 

4730 

·A -e -c 
SA-105 SA-182 SA-182 

GRII ~-316L F-316 

ANSI/ASHE DIMENSIONS 
DASH PIPE 836.10 H\.18 GRAYLOC GRAYLOC GRAYLOC 
NO. SIZE SCHEDULE SIZE A B c 0 E ~ STJ< NO. STJ< NO. STI< NO. 

<40 .622 52076 52666 52796 
l/2GR5 ~ 

80 .546 52077 52667 52797 
I ~ .840 1.562 1.580 1.063 .133 

160 .466 52078 52668 . 52798 
I/2GR4 ----- "' ~ xxs .252 52079 52669 52880 ~ 

160 314GR5 .614 52083 52673 52803 ~ 

~ ~ 1.050 1.562 1.580 1.063 .133 !'! 
XXS 3/4GR4 .434 52084 52674 5281114 -"10 1.111"19 521118 52780 52805 ... ..., 

• 957 80 52109 52701 52806 ~ 3 I JGR11 1-- 1.315 3.125 2.375 2.375 .500 "' 160 .815 52110 52702 5281117 ~ 1-- 0 

~ xxs .599 52111 52783 52808 .... ..., 
<4111 1.389 52126 52715 52899 a: 

::> r-- 0 
80 1·1/4GR14 1.278 .437 52999 52706 5281111 "' 4 J-11"1 r-- 1.660 3.125 2.375 2.375 0 
160 1.160 52127 52707 52811 ..., 

> 
0 

i:> xxs 1·114GRII .896 .see 52094 5271118 52812 0: 
Q. 
Q. 

"10 1.610 5210111 52710 52813 <I 

r-- 0 
80 1.580 5211111 52711 52814 

..., 
0 

5 1-112 r I·I/2GRI4 r-- 1.91110 3.125 2.375 2.375 .437 z 
160 1.337 52102 52712 52815 <I 

X . ..., 
1.11110 xxs 52103 52713 52816 

~ "10 2.067 52184 52721 52821 

2GA211l 
r-- 0 80 1.939 52105 S2722 52822 ... 

6 2 r-- 2.375 3.625 2.750 2 . 875 .437 ., 
160 1.689 52115 52723 ~2823 > .... 
xxs 2GRI4 1.593 52113 5~724 52824 0: 

40 2.469 52215 52730 52825 
2·112GR25 r--

80 2 . 323 52216 52731 52826 
7 2-112 . 2.875 s.111ae 3.258 4.81110 .580 

! 160 2.125 52218 52132 5:t827 
2·1/2GR28 ,...__.. 

! xxs I. 771 52219 52733 52828 

"'" 3.068 522~4 S27"10 52844 
3GR27 ~ 

80 2.90111 52205 52741 52845 
8 3 3.581/1 5.eee 3.250 4.000 .see 

160 2.624 5222& 32742 52846 
3GR25 -xxs 2.30111 52227 52743 52847 

"10 3.548 52240 52838 .... 4GR34 .., 
9 3·1/2 8111 3.364 4.800 6.1110111 3.625 s.e0e .580 52241 52839 0. -xxs 4GR3 1 2.728 522"3 52841 . 

o-

0 ... 
> 
0 
0: 
Q. 
0.. 
<% 

CUSTOOIAN: JOHN F. KENNEDY SPACE CENTER 
PROCUREMENT SPEC. STANDARD PART 

NONE 

COORDINATION STATUS HUB, BUTT WELD KC159 
KSC DE SHEET 2 OF 3 

KSC FORM 32-8S lCG 4/921 
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GP-425 

• • • FED SUP CLASS 

4730 

-A -8 -o 
SA-105 SA-182 SA-182 
GRII F-316L F-316 

ANSI/ASHE DIMENSIONS 
DASH PIPE 836.18 HUB GRAYLOC GRAYLOC GRAYLOC 
HO. SIZE SCHEDULE SIZE A 8 c 0 E F STK NO. STK NO. STK NO. 

40 4.026 52302 52750 52851 
4GR48 -80 3.826 52303 52751 52852 

10 " 4.580 6.000 3.625 5.000 .500 
160 .o4GR34 3.438 52311 52752 52853 

xxs 4GR31 3.152 52314 52753 52854 "' "' ' 
40 5.047 52380 52867 

(\J 

5GA52 - & 
80 4.813 52381 52868 -

II 5 5.563 7.500 4.375 6 . 580 .625 -160 5GA46 4.313 52385 52871 ... 
xxs 5GR40 .11.063 52383 52870 

.... 
w 
X 
(/) 

40 6-065 52400 52763 52874 z 6GR62 - .750 0 
80 5.761 52401 5276.11 52875 

UJ 12 6 6.625 9.250 4.625 7.750 u 
160 5 . 189 52413 52765 52876 a: 

6GR52 - .812 
;;) 

0 xxs 4.897 52414 52766 52877 (/) 

c 
40 .622 52192 55955 .... 

IGRS - > 
0 

80 .546 52193 53439 a: 
13 % .840 2.000 l. 750 1.500 .313 ... ... 

160 .466 52194 53686 q 
IGR4 - c xxs .252 52195 53437 UJ 

0 ··z 
40 .824 52196 53440 <l " 

i IGR7 - X 
u 

80 .742 52233 53218 lr. 14 I ~ 1.050 2.800 1.750 1.508 .313 ~ 100 JGR5 .614 52198 534.112 

xxs IGR4 .434 52199 53447 c ... 
Ill 

40 1.849 53225 53231 -> !GAll - .... 
80 .957 53226 53232 a: 

15 I 
IGR7 

1.315 2.01110 1.750 1.500 .313 
160 .815 53227 53233 

xxs IGR5 .599 53228 53234 

.... 
"' 0. -
0. 

c ... 
> 
0 
a: 
0.. ... 
q 

CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 
PROCUREMENT SPEC. STANDARD PART 

NON£ 

COORDINATION STATUS HUB, BUTT WELD KC159 
KSC DE SHEET 3 OF 3 

KSC FOAM 32-85 ICG 4/921 
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>-~5b( 
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~OI=bj 
~~~::) 
-cwi~ 
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~:c>-o 
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2~1! 
~~"o 
~~~ .... 
oi,_,~ 
z 0 m 
;~!~a 
·~=-~ 
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ffi~~IS 
5>-ffil!! 
!i!~Ea 
0 l2 MAltRIAL CODE: SEE SHEET 2. 
li3z3>-

z TEMPERATURE RANGEs SEE MAltRIAL SPECIFICATia.. 
~~elf· 
>- :::l~CI NOTES: 1. All MATERIALS ARE PER ASTU SPECIFICATIONS 
~~~=~ 
IS~~~ 2. All . DIMENSIONS AR[ IN INCHES. 

~9\§~ 3. TOLERANCE: SEE KC161. 

GP425G AMEND 3 

~~olt'~ 5 ~o FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OYER PROCUREMENT 
z DOCUt.tENTS REFERENCED HEREIN. 

4. 

w~~~ !:1. REFERENCED DOCUMENTS SHALL BE OF THE ISSUE. IN EFFECT ON THE DAl[ OF 
-cOl:~ INVITATION FOR BID. 

~ill~~ o >- c t:::> DASH NUMBERS 1 TO 3 AR[ NOT TO BE USED FOR NEW DESIGN. 
a:IDc SEE DASH NUMBERS 18 TO 21 . 
~ffi~o 
~ j!: w a: 7. 00 NOT USE THIS ST ANDARO FOR ll[MS WHICH CANNOT BE I DEN TinED BY THE 

0 LIMITATIONS CONTAINED HEREIN. 

IS~~~ 8. ALL PARTS NOT MANUFACTURED BY GRAYLOC PRODUCTS MUST BE CERTinED BY THE 
~::I~~ MANUFACTURER TO BE INTERCHANGEABLE WITH THE GRAYLOC PRODUCTS PART NUt.tBER. 
~~t~o 
oC~::)a:o- i::> DASH NUMBERS 13, 14, AND 15 ARE NOT F"OR NEW PROCUREMENT. 
~ 8: ~ ffi SEE DASH NUMBERS 22, 23 AND 24. 

~~~o>-j!: BASIC PART NUMBER KC160-3A 
~.... EXAMPLE []F F t.t ~ ~ ~ ~ PART NilS. 
ur 111 -c -c A TERIAL CODE 
~~ill 3 ~ DASH NUMBER 

~ ~ ~ ~ ~ APPROVED SOURCE: COMMERCIAL PARTS CAN BE PURCHASED FROt.l: GRA YLOC PRODUCTS 11835 CHARLES ST., 
~w .d>- HOUSTON, TX 77041-2411. CAGE CODE: 0l[H9. 
,_ ~ 0 :z: ~ OTECO, INC. OCEANEERING REFLANGE 
~ ~~~~>- ALltRNAl[ SOURCES: 2828 TROUT STREET 11911 F"M529 ROAD 
~~E:~ P.O. BOX 1849 HOUSTON, TX 77041•3000 
a: ... .., HOUSTON, TX 77093 {REFLANGE INC. ACQUIRED BY OCEANEERING In 2003) 
~~2~~ CAGE CODE: 64414 
S~oz>-~~~--------~~~~~~~~~~~~~;---------------------~1 
~~~~~~~~9PEc--,----------~~~~~~~~~-------,r---~::~::;---1 z,_-c ... ,_ IF SPEC. ST" ... DARD 

~~~ffi~ NONE ..,.. ::liS Z F ..... __, ___ ....., ______ ....... 

.. ~ ~ ~ ~ COOROINA TION STA JUS 

~~~=; i~~~~~K-SC~D~E~~-~~~~----------------------------------------~---SH--EE_T __ 1 __ 0F ___ 2 ____ ~ 
KSC FORiot 32-85 {CC 4/92) 

KC160 HUB, BLIND PIPE 
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GP425G AMEND 3 

-A -B 
SA-105• SA-182 

GRII F-31655 

Dlt.tENSION5 
DASH HUB SIZE GRAYLOC GRAYLOC 
NO. c D E r G 5TK NO. 5TK NO. 

1 Y,r-~GR4 1.562 1.250 1.063 .133 .438 59045 59378 

.2 Y,r-~GR5 1.562 1.250 1.063 .133 .438 59047 59380 

3 , 1-1 ~ -I Y.,QRII 3.125 2.125 2.375 .500 .562 59050 59300 

4 I~-I~GRI4 3.125 2.125 2.375 .437 .688 59000 59305 

5 2GR14 3.625 2.000 2.875 .437 .688 59053 59310 

6 2GR28 3.625 2.000 2.875 .437 ,688 59002 59315 

7 2~GR28 5.000 2.500 4.000 .500 ,688 59022 59320 

8 2~GR25 5.000 2.500 4.000 .500 ,688 59020 59325 

9 3GR27 5.000 2.500 4.000 .500 .938 59006 59330 

10 4GR31 . 6.000 2.875 5.000 .500 .938 59024 59345 

11 4GR34 6.000 2.875 5.000 .500 .938 59060 59340 

12 4GR40 6.000 2.125 5.000 .500 1.000 59010 59335 

13 5GR52 7.500 2.875 6.500 .625 1.000 !)8992 59354 

14 5tR46 7.500 2.875 6.500 .625 1.125 59148 59279 

15 5GR40 7.500 3.500 6.500 .625 1.000 !)8990 59347 

16 . 6GR52 9.250 3.500 7. 750 .812 1.000 59064 59350 

17 6GR62 9.250 2.875 7.750 .750 1.000 59014 59349 

18 IGR4 2.000 1.750 1.500 .313 ,438 !)8955 59497 

19 IGR5 2.000 1.750 1.500 .313 ,438 !)8922 59525 

20 IGR7 2.000 1.750 1.500 .313 ,563 !)8915 59523 

21 lGRII 2.000 1.750 1.500 .313 ,563 59592 59524 

22 5GR52 7.500 2.875 6.500 .625 1.000 58992 134751 

23 5GR46 7.500 2.875 6.500 .625 1.125 59148 134752 

24 5GR40 7.500 3.500 6.500 .625 1.000 58261 59347 

• ~· AND ~· SIZES MAY BE FURNISHED FROM SA-107-GR 1030 UNLESS OTHERWISE SPECIFIED. 



GP-425 

• • . 
IFED SUP CLASS 

NONE 
GRAYLOC CLAMPS 

DIMENSION SIZE TOLERANCE 

A ~· THRU 3" ~ . 031 

•• lHRU 6' 1.063 

a ~· THRU 6' ! . 063 

c FOR REFERENCE ONLY 

D 
I' THRU 3' ~.250 

.ol ' THRU 6' !.375 

E 
~· THR\.1 3' 1. 250 
.oi'THRU 6' ~.375 

F",G,J,K FOR REF"ERENCE ONLY 

M 
~· THRU 3' !.250 
.ol' THRU 6' ~.375 

& 
N ~'THRU 6' ~.031 ~ -

.i:, 

GRAYLOC HUBS GRAYLOC SEAL RINGS i 
([ 
a:: 

DIMENSION SIZE TOLERANCE DIMENSION SIZE TOLERANCE c 
w a:: 

A ~· THRU 3' !.IJ31 A 'I THRU 34 !.03 1 .. 
.ol' THRU 6' 1.063 .ol0 THRU 62 !.063 > 

w 

8 
~· THRU 5' +.2<14·.031 c 4 THRU 3.ol :.031 ~ 6' •.156·.031 40 THRU 62 ! . :zs ~~I 

c ~· THRU 6' ! . 063 D FOR REFERENCE ONLY ~~ 
I~ 

BUTlWELD W TMRU 6' !.063 ~~ 0 Bllllll ~' THRIJ 5' •• 063 E • THRU 62 :1.016 
BLIND 6' • • 125 

E ~· THRU 6' :.063 F 4 THRU 3.ol •.031-.000 
40 THRU 62 +.063·.000 

\~· THRU 6' 
GRAYLOC FITTINGS 

F !.031 
DIMENSION SIZE TOLERANCE 

G ~·THRU 6' 
• • 125 A %' THRIJ 3' !.031 
· . 063 ... THRU 6' :.063 

25' CLAMPING 
SURFACE ~· THRU 6' :!t• 8 %-"!'HRU 6' !.IJ31 
ON HUB o-

BUTTWELO BEVEL IN ACCORDANCE WITH ANSI 816.25 c %' THRU 6' 
"? 

!.063 ~ -
NOTE: TOLERANCE ON ANGLES. WHERE APPLICABLE 

W THRU 6' SHALL BE 11 •. 0 !.063 c ... 
> 
0 a:: 
CL 
CL 
<I 

CUSTODIAN• JOHN F. KENNEDY SPACE CENTER 
PROCUREMENT SPEC. DESIGN STANDARD 

NONE DIMENSION TOLERANCES FOR 
COORDINATION STATUS HUB STYLE FLANGE FITTINGS KC16l 

KSC DE SHEET I OF I 

KSC FO~ 32·85 ICG .ol/92) 
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MATERIAL CODE : 

TEMPERATURE RANGE: 

NOTES: 

EXAMPLE OF 
PART NOS . 

I. 

2. 

3. 

4. 

5. 

!>. 

7 • 

8 • 

APPROVZO SOURCE: 

ALTERNATE SOURCES: 

~ ! -~~~ 
t 
0 

+ 
A 

c 

ADO A ~TER DASH NO. TO DENOTE AISI 1018 THRU 1030 TEFLON CO~TED . 
AOO B AFTER DASH NO. TO DENOTE TYPE 316 SS SILVER PLATED . DO NOT 
SPECIFY FOR NEW DESIGN . 
ADD DAFTER CASH NO . TO DENOTE AISI 630 TYPE 17·4PH, TEFLON COATED. 

PARTS MADE FROH AISI 1018·1030 ARE TEFLON COATED 0.001 TO 0.003 THICK 
FOR SERVICE TEMPERATURES OF ·50"F TO •350"F . 
PARTS MADE FROM 17·4PH, TEFLON COATED, ARE FOR SERVICE 
TEMPERATURES OF ·452'F TO •450"F. 

ALL ~TERIALS ARE PER AISI SPECIFICATIONS 

ALL DIMENSIONS ARE IN INCHES. 

TOLERANCE: SEE KCI61 . 

STOCK NUMBERS FOR UNCOATED RINGS OR FOR RINGS WITH DIFFERENT COATINGS 
THAN SPEC IF lED BELOW WILL NOT CORRESPONO TO STOCK NUMBERS :'"OR 
STANDARD RINGS. 

0 
FOR DESiC.N FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT ~ 
OOCUHENTS REFERENCED HEREIN . IE 
REFERENC~O OOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE OATE ~F 
INVloATION FOR 910. 

00 NOT USE THIS STANDARD FOR ITEMS WHICH CANNOT B~ IDENTIFIEO BY THE 
UM!fATIONS CONTAINED HEREIN. 

ALL PARTS NOT MANUFACTURED BY GRAY TOOL CO. MUST BE CERT:FIED BY THE 
MANUFACTURER TO BE INTERCHANGEABLE WITH THE GRAY TOOL PART NUMBER. 

BASIC PART NUMBER KCI62 · 3A 

n MATERIAL CODE 
COASH NUMBER 

COMMERCIAL PARTS CAN BE PURCHASED FROM: VETCO·GRAY INC , !0777 NW FWY 
P.O . BOX 2291, HOUSTON, TX 77081·2291. 

OTECO EQUIPMENT COMPANY 
2811 TROUT STREET 
P.O. BOX 1849 
HOUSTON, TX 77251-1849 

REFLANGE, INC. 
5730 CENTRALCREST 
HOUSTON, TX 77092 

Ia: 

I 

0 .... 
> 
0 a: 

~ 
Q ffi ciffi~ .. C~US--T-OO~IAN-,-------------J~0HN--:F~.-K~E-N-NE~O~Y""'-:S~P~AC~E-C~E~N-:T~E~R----------------Y 
z~~~z: ~--...;..;..;....~--~--..,...-----------------...;..------.,.------------t "' <t _.,_ PROCUREMENT SPEC. 
izia:~ NONE 
~a:~ ... 

~ ~ ~ ~ ~ ~C~OOR=O~I~NA~T~I O~N--S~T~A~l-U5~ 
U::> z:­
-u~ ._ 

STANDARD PART 

RING, PIPE HUB SEAL KC162 
t-0>>--Z 

~f ~ ~~ LK_s_c_OE------.....1"-------------------------~--SH_E_E_T __ I_O_F __ 2 ___ ... 
KSC FORM 32·85 tCG 4/921 
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--

• • • IFEO SUP CLASS 
4730 

MAT , MAT. HAT. 
CODE CODE CODE 

A 8 D 

DIMENSIONS 
DASH RING GRAYLOC GRAYLOC GRAYLOC (\J 

NO. SIZE A c 0 E F STK NO. STk NO. STk NO. ~ 
":' 

I .. .580 t.eee .375 .125 .125 50554 58880 51230 s -
2 5 .625 I .094 .375 .125 .125 511563 50801 51231 -... 
3 1 .986 1.375 .375 • 125 .125 58701 50802 51232 "' "' :X: 

4 II 1.125 I. 73'1 .375 .125 .125 58551 58803 51233 
II) 

z 
5 13 1.51110 2.375 .375 • 125 .125 586'18 58837 51234 0 

UJ 

6 14 1.610 2.625 .563 .258 .156 585S3 sese• 51235 u 
0:: 
:::> 

7 211 2.11163 3.258 .758 .250 .2511 511557 5.1807 51236 0 

"' 
B 25 2.672 4.180 .758 .2511 .258 51578 518111 51237 c ... 

> 
9 27 3.063 4.251 .750 .2511 .258 58622 5111811 5-1238 

0 
0:: 
Q. 

31 3.250 4.500 .75111 .2511 .25111 58561 50812 512J9 
Q. 

18 <X 

... -·· 
3.688 5.eee .750 .258 .258 50562 58813 5ii24e c 

II ~4 UJ 

"' 
~l!l 4.1163 5.580 1.1108 .259 .375 66~8 SN14 Sl-241 z 12 ([ 

:r 
<4.750 6.188 1.1188 . 250 .375 668<41 66376 5,1245 u 

13 46 
";;:-1---

St2~2 14 52 5.313 6.625 1.100 .250 .37!) 5862:-1 58815 fO 

lli 62 6.165 7.875 1.375 .375 .SM I 5r,S66 58816 5~43 0 
IAI 

-~~~6375 
II) 

23 2.375 3.580 .758 .250 OIJI'75 -> _J.. ·-&..-- .., 
0:: 

' 

.... 
-JJ 
' 
"' -
' "' 
0 ... 
> 
i 
0. 
0. 
<X 

CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 
PROCUREMENT SPEC . STANDARD PART 

NONE 

COORDINATION STATUS RING, PIPE HUB SEAL KCI62 
ICSC DE SHEET 2 Of' 2 

KSC FORM 32-85 ICG 4/92> 
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r------------------------------------•• -------------------------r.F~E~D~SU~P~C-L-AS~S~ 
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ar:oa:o 
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GENE<IAL NOTE~ 

I. 

2. 

3. 

4 . 

5. 

ASSE~otB:.Y NOTES: 

I. 

2. 

3. 

4. 

'5. 

6. 

A COMPLETE JCCJ63 PIPE CONNECTION ASSEMBLY CONSISTS OF THE r'OLLOWJNG COMPONENTS: t0 
IAl TWO KC HUBS OR A COMBINATION HUB ANI) FITTING, Z 
19l ONE KCIS2 SEAL RING. ~ 
CCl ONE KCI!i5 CLAMP ASSEI"SL Y, o4 BOLT, OR 2 BOLT. ~ 

EXTREME ::AtJTION SHOULD BE EXERCISED TO PREVENT TIGHTENING OF THE STUD BOLTS 
WHILE THE ASSEMBL 'f IS lNlER PRESSI.RE OR MECHANICAL LOADS. 

SPECIAL CARE SH!JULD BE EXERCISED DURING ASSEMBLY OF THE CONNECTION SO lHAT 
NO DAMAGE OCCURS TO THE SEALINC St.fii'ACES. 

tiD \jELQ!NG lS R£CIHENQED ON THE Q.AMPS OR $EAL PINGS. THE SEAL SURFACE 

m:f_~~~~~alWJCifJEJTJfftj!~s&\iif+~ 
_!!' _____ LAR.TO_!((Y·PASj(. 

THIS IS ~< DESIGN STANDARD AND SHALL NOT BE USED AS A PA11T NUMBER. 

GRAYLOC SIZES l/2GR4/5, 3/4GR-415, JGRIJ, I-1/4C.RI'I, AND I-I/4GRII ARE NOT TO BE 
USED FOR NEW DESIGN. 

ALL PROTECTIVE COATINGS ANO FOREIGN MATTER MUST 8£ CLEANED FROM ALL 
SEALING SURFACES BEFORE INSTALLATION . 

KC CONNECTIONS SHALL BE MADE UP WITH NO LUBRICATION APPLIED TO HUBS, 
FITTINGS. SEAL RINGS OR CLAMPS. LUBRICATION .SHAI..L BE APPLIED TO BOLTS 
ONLY. CARE SHALL BE TAKEN TO PREVENT LUBE FROM ENTERING CONNECTION. 

THE HUBS SHOULD BE ALIGNED BEFORE ASSEKBLY TO THE EXTENT THAT THE CLAMP 
SEGMENTS CAN PULL THE MATING HUBS UNIFORMLY AGAINST THE RING RIB USING 
THE RECOMMENCED BOLT PRELOAD SHOWN IN TABLE I. 

WHEN TIGHTENING, THE SPACING BETWEEN THE Q.AMP EAAS SHOULD BE 
APPROXI14ATELY THE SAM£. 

TO PROPERLY PRELOAD THE KC CONNECTION AGAINST FLUID PRESSURE AND 
GASKET LOADS, THE FOLLOWING TORQUE VALUES ARE RECOMMENDED FOR THE VARIOUS 
SIZES OF STUDS AS LISTED IN TABLE I FOR APPROXIMATELY 20 , 8ee PSI 
TENSILE STRESS IN THE STUDS. 

THE TOROUE VALUES LISTED IN TABLE I ARE FOR WELL LLIIRICATED STUDS Ohl. 'f. 

UJ a: 
oil 

> ..., a: 
u 

~~ 
•> .., 
:r 

.... 
'f 
:!. 
' IT 

0 ffio~~ .. C_U_S_T_O_D-IA-N-,------------J-0-HN-F-.-KE~NNE~~D~Y--S'""'PAC__,E~C'""'E-NT~E~R~--------------...a..-t 
z:S~~x ~~~~----~~-r---------------.--------------,~-----------1 .., 4 -'.... PROCUREMENT SPEC. 
Jzsa:! NONE 
W%'W~ 

- ffi :5 ~ z t-::==~":":'"~-=-=-:-::-::-f ~~u.~~ COORDINATION STATUS 

PIPE CONNECTION ASSY 
INSTALLATION OF 

DESIGN STANDARD 

KC163 
. -uw .­.... o>,_z 

o a: 4 z w KSC DE SHEET OF 3 

ZCL%4>~--------~-------------------------~--------------~ KSC FORH 32·B5 CCG 4/921 
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• • . 
IFED SUP CLASS 

NONE 
I 

PIPE KCI5'1 KCI60 KCI62 
SIZE SCHEDULE HUB BUTT WELD BLIND SEAL KCI56 KCI57 KCI58 KCI55 
IJN.l SIZE HUB HUB RING ELBOW TEE CROSS CLAMP 

40 
I/2GRS -2 -2 -I -I - I 

~ 
80 

~ · I · I 
161! 

1/2GR4 ·I · I · 2 ·2 ·2 
xxs 
160 314GRS - 2 -2 -3 -3 -3 

i:::> ~ ·2 ·I 
xxs 3/4GR4 • I ·I · .C ·4 ·4 

~ I ALL IGRII -3 -3 ·4 - 5 -s · 5 ·2 

40 
IGRS ·19 · 2 ·22 ·22 . .. 

80 
l? -13 ·8 

160 
IGR4 -18 -I -2 1 •21 ---xxs 

40 
IGR7 -20 ·3 -23 -23 --- G) ee c: ~ -I <I ·8 

16e IGRS · 19 ·2 ·22 ·22 ... 
U> 

xxs IGR4 ·16 · I · 21 ·21 .. . z :a 
<r 

! 40 cr 
IGI\11 -21 ·<I ·24 ·24 0 --- ... 

80 a: 
I -15 ·lj ol! 

16e IGR7 ·21! ·3 · 23 i ·23 ... 
> ·- uJ 

xxs IGRS -1.9 ·2 · 22 ·22 --- or 

I ! I ·~ 
48 

I .~ ·4 ·o . ,; · 6 · !> 
I 80 I·I/4GRI4 c; 

~I I~ -4 ~ -2 ... 
160 ~ 

·3 . ' · S - 5 -5 > 
xxs I·I/4GAII ... a: 

I~ ALL 1-I/2GAI4 -s • .C -6 -6 ·6 -.6 ·2 

48 
·6 ·7 · 7 -7 ·7 

80 2GR28 
2 -6 · 3 

160 -a· -s -6 -8 -8 xxs 2GAI4 

48 
2·112GA25 ·8 · 8 ·9 ·9 ·9 

80 
2~ ·7 -4 

168 
2·1/2GR28 · 7 · 7 ·10 ·18 ·18 

xxs 
48 ..... 

3GR27 -9 -9 -II ·II -II '!' 
88 ::! 

3 ·8 ·4 a-
161! 

3GR25 -8 -8 -12 ·12 -12 c; xxs ... 
> 
0 

f 
%! 

CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 
PROCUREMENT SPEC. DESIGN STANDARD 

NON£ PIPE CONNECTION ASSY 
COORDINATION SlATUS INSTALLATION OF KC163 

ICSC DE SHEET 2 OF 3 

ICSC fORM 32·85 ICG 4/921 
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• • • 
IFED SUP CLASS 

NONE 
\ 

PIPE KCI5q KC160 KCI62 
SIZE SCHEDULE HUB BUTT WELD BLIND SEAL KCI'56 KCI57 KCI58 KCI'55 
(JN.l SIZE HJB HUB RING ELBOW TEE CROSS CLAMP 

40 
4GR34 ·II ·II - 14 - 14 -14 

3~ 80 .q -5 

xxs 4GR31 -10 -10 -IS ·IS -IS 

40 
4GR40 -12 -12 -13 -13 · 13 

80 
4 -10 -s 

160 4GR34 ·II ·II ·14 -14 · 14 

xxs 4GR31 -10 -10 ·IS -15 · IS 

40 
SGR52 -13 -14 -16 -16 · 16 

80 
5 - ll -6 

160 5GR46 - 14 -13 · 17 - 17 • 17 

xxs 5GR40 -15 -12 -18 -18 -18 

48 
6GR62 -17 -IS -19 -19 - 19 

' se 
6 -12 · 7 

1611! CZ) 

6GR52 -16 -14 - 20 -20 -20 z 

I 
:.cxs ]t 

q 

~ 
w 

I cr 
;ABLE I TABLE II . .. 

I 
KCI5'5 CLAMP ~SSEMBLY, l BOLT 

> 
KCI'55 CLAMP A:>S!:MBL Y," SOL T w 

a: 
TO~ REQUIREMENTS TORQUE REQUIREMENTS 0 

STUD SIZE 1t)QQL£ RA"'GE CFT LBSI STUD SIZE I TORQUE RANGE IF'T LBSI 
~ 

- J 
c 

n 15-29 ~ 6- 8 u 
~ ·----

~ > :10·40 . .., 
- a: 

~ 5111-65 

~ 88·185 

1 120-165 

I~ IBfll-235 

ASOYE VALUES ARE FOR LUBRICATED STUDS 

" 'f ... 
a-

0 
"' > 
0 a: 
D.. 

~ 

CUSTODIAN : JOHN F . KENNEDY SPACE CENTER 

PROCUREMENT SPEC. DESIGN STANDARD 
NONE PIPE CONNECTION ASSY 

COORD I 1M Tl ON STATUS INSTALLATION OF KC163 
KSC DE SHEET 3 OF 3 

KSC FORH 32·85 ICG 4/92 1 
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• • . 
E 

FED SUP CL'ISS 

4730 
I-- c- 15·~ s· TO 

DIMENSION D 
BOTH SlOES 

1---F- \r SEAL RING 
THREAD T PER KCI03 
REF 

llAI·~ A 
D I REF l 

~ --" ' 
f-- -- \ OIA ..... 

I ~ -+ 'f 
~ ~---'1'----- -- -- \ I \ 

~ 
.T 1 I I 

- ~L--,1..,.---- -- - I-'- . · - _J.- I U) 

II I I\ I " ~ L- - - :,L - - - - -- - "' ~ ... ~ 
... 

.._v ~ .:- ~'? 
0 

\ !----- -- DETAIL A 
z 

'--- oil 

'?" u. 
\THREAD S r 

REF FITTING END IN ACCOROo:INCE 5 
WITH KCJ05. STYLE E FOR 0 
TUBE SIZE SPECIFIED "' INTERNALLY THREADED END IN 0 
EXCEPT HEX AS NOTED 0 

ACCORDANCE WITH MS3364q FOR TUBE <l 

SIZE SPECIFIED EXCEPT AS OTHERWISE c NOTED. SPOTFI!ICE NOT A REQUIREMENT ~ 

-
"' INTERNALLY THREA0£0 ENO EXTERNALLY THREADED "' DASH NO. END -

TUBE THREAD s c F TUBE THREAD T D E F .... 
CRES AL OD REF ! . 016 ~ 00 REF HEX ... 000 OIA "' STEEL ALLOY ·.032 ~ 

.--··. 

K4·8 04·8 lA 7/16 · 20 ,4q3 !7 3/4 · 16 1. 000 : :::~ u 
1.016 . 172 

. b09 a: 
9/16-' 18 + .903 "' Kb · l2 06·12 31. . 482 1.266 .297 ! ~ 1·1/16·12 1.375 • . 004 

K8 · 12 08·12 .5q3 1.641 L004 
!7 3/4 •16 . 734 .391 :X 

K8·16 08 · 16 .5q3 1.688 111 
I 1· 5116 · 12 1.625 ! . 916 <l 

0 
1<12·16 Dl2·16 ~ 1-1116·12 .922 .656 1. 922 .609 •.00S 'iJ -MATERIAL : SEE PROCUREMENT SPEC IF I CAT ION. 

ALUMINUM ALLOY, 2024·16, CODE ·o · tSI 
CORROSION RESISTANT STEEL !CLASS 316 '· COO£ )(" ~ 

-· 
FINISH: SEE PROCUREMENT SPECIFICAliON.' .;, 
SCREW THREAD: SEE PROCUREMENT SPECH'ICAliON. £' 

I':" 

NOTES: J . REMOVE BURRS ANO SLIVERS. BREAK SHo:IRP EDGES UNLESS OTHERWISE NOTED. 
Q ... 
"' 

2 . OIHENSIONS IN INCH[S. UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS ! . 016. > ... cr. 
3 . FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES .PRECEDENCE OVER PROCUREMENT 

DOCUMENTS REFERENCED HEREIN. 

4 . REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION 
FOR 810. 

5 . MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 

"' IP- F MIN IS THE FULL THREAD DEPTH REQUIREMENTS '? 
"' -

EXAMPLE OF KCI641<4-B • BUSHING: 1/.j• TUBING. FOR INTERNAL THREADS. AND ~· TUBING, ~ 
PART NOS . FOR EXTERNAL THREAOS:CORROSION RESISTANT STEEL 0 

• BUSHING; 3(,• TUBING. FOR INTERNAL TMREAOS. AND ~· TUBING. 
... 

KCI6406·12 > 
0 

FOR EXTERNAL THRE:AOS: Al.UMINUM ALLOY a: 
· A. 

' CUSTOO)AN: JOHN F. KENNEDY SPACE CENTER 

PROCUREMENT SPEC. STANDARD PART 
KSC-F-124 BUSHING - SCREW THREAD 

COORDINATION STATUS REDUCER FOR SEAL RING KC164 
KSC DE SHEET I OF I 
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100 

DASH TUBE 
OD 

NO. REF 

-4 Y. 
-6 3(, 

·8 \-2 
-10 % 
-12 ~ 

·16 I 

-20 ·~ 
-24 I~ 

-28 ~~ 

·32 2 

A 
OIH 

!.016 

1.094 

1. 453 

2.000 

2.326 

2.859 

3.750 

4.750 

5.580 

6.750 

7.500 

A 

SPHERICAL RADIUS~ 
BOTH ENOS 

e 
OIA 

! STOCK 
TOLERANCES l 

. 080 

. 091 

.125 

MATERIAL : CORROSION RESISTANT STEEL WIRE , TYPE 302 , 304, OR 305 PER ASTH A583 ANNEALED 

FINISH: NONE 

CODE : NONE 

NOTES : t. 

2 . 

3 . 

EXAHPLE OF 
PART N~ER: 

OIHENSIONS ARE IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE 
OECJI'W..S t . IU6. 

FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER 
PROCUREMENT DOCUMENTS SPECIFIED HEREIN. 

REFERENCE DOCUHENTS SHALL BE OF THE ISSUE IN EFFECT ON DATE Of 
INVITATION FOR BID. 

KCI65·4 : RETAINING WIRE FOR W DO TUBE SWIVEL FITTING. 

WIRE, RETAINrNG 
SWIVEL NUT 



-· 
GP-425 

~---------------------------~-------------------r.F~E0~4~Sl~3~~~0~~ 

MATERIAL CODE : ADO A AFTER DASH NO . TO DENOTE SA·IBS·GRII . 
AOO B AFTER DASH NO. TO DENOTE SA·I82·F316 . 

·TEMPERATURE RANGE: SEE MATERIAL SPECIFICATION . 

NOTES : 

EXAMPLE Of 
PAin NOS . 

I . 

2. 

3. 

4. 

s. 

ALL MATERIALS ARE PER ASTH SPECIFICATIONS 

ALL DIMENSIONS ARE IN INCHES . 

TOLERANCE: SEE KC161 . 

FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDE·NCE OVER PROCUREMENT 
DOCUMENTS ~EFERENCEO HEREIN. 

R(FeRENCEO DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF 
INVITATIClN FOR BID. 

HuB P~ESSURE RATING IS THE LOWER OF EITHER THE VENOOR "S PRESSURE ~IH!T 
ON THE HU8 OR KSC 'S PRESSURE LIH!T ON THE FITTING lMICH SCREWS 
INTO T~ THREADED HOLE. 

TIHS SIZE IS NOT TO BE USED FOR NEW OESlCiN. SEE KCI67 FOR NEW DESifoN. 

B. DO NOT USE THIS STANDARD FOR ITEMS WHICH CANNOT BE IDENTIFIED BT ~HE 
LiMITATIONS CONTAINED HEREIN . 

9 . ALL PARTS HOT MANUFACTURED BY GRAY TOOL CO . MUST BE CERTIFIED BT iHE 
MANUFACTURER TO BE INTERCHANGEABLE WITH THE GRAY TOOL PART NUMBER. 

BASIC PART NUMBER KCI66·3A 

TT MATERIAL COOE 
· LOASH NUMBER 

APPROVED SOURCE : ·COMMERCIAL PARTS CAN BE PURCHASED FROM: VtTCO·GRAY 18777 NW FWY 
P .Q. BOX 2291, HOUSTON, TX 77081·2291. 

ALTERNATE SOURCES : OTECO EOUIPtiENT COMPANY 
2811 TROUT STREET 
P.O. BOX 18419 
HOUSTON, TX 772SI·I8'19 

REFLANGE. INC. 
5730 CENTRALCREST 
HOUSTON, TX /70?2 

HUB, TAPPED BLIND KC166 

~ . 
"' 
15> 

~ 
"' c 
"' > 
0 
a:: 

t 
c ... 
~ 

5 
u 

0 
"' en 
> 
~ 

"' .... 
' "' . 
"' 
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~ 
NOTICE• WHEN GOVERNMENT DRAWINGS, SPECIFICATiONS OR OTHF.R QATA ARE USED FOR ANY PURPO~ OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNHENT 
PROCUREMENT OPERATION, THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESP0~5191LITY NOR ANY 08LIGATION WHATSOEVER ANO THE FACT THAT THE GOVERNMENT HAY 
HAVE FORHULATEO, FURNISHED, OR IN ANY WAY SUPPLIED THE SAID ORAWIHGS, SPECIFICATIONS, OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN 
ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION , OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE . USE, OR SELL ANY PATENTED IN­
VENTION THAT HAY IN ANY WAY BE RELATED THERETO . 
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THREAD PER HS33649 

T 
0 

2s·_/ 

\1~-o ·------ c _____ __. 

MATERIAL COOE: 

TEMPERATURE R~E: 

NOTES: 

EXAMPLE OF 
PART NOS. 

I. 

2 . 

3 . 

4, 

5. 

~ 

~ 

B. 

9, 

APPROVED SOURCE: 

ADD A AFTER DASH NO. TO DENOTE SA·185·GRII . 
ADD 8 AFTER DASH NO. TO DENOTE SA·IB2·F316 . 

SEE ~TERIAL SPECIFICATION . 

ALL MATERIALS ARE PER ASTM SPECIFICATIONS 

ALL OIHENSIONS ARE IN INCHES . 

TOLERANCE : SEE KCI61. 

FOR OESI~~ FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PRGCURcMoNT 
DOCUMENTS REFERENCED HEREIN . 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF 
INVITATION FOR BID. 

HUB PRESSURE RATING IS THE LOWER OF EITHER THE VENOOR 'S PRESSURE LIM\l 
ON THE HUB DR KSC'S PRESSURE LIMIT ON THE FITTING WHICH SCREWS 
INTO THE THREADED HOLE . 

.SEE kC166 FOR PREFERRED CONFIGURATION OF HUBS TAPPED WITH THREAD SIZES 
HS33649·4, ·6, ·B . 

DO NOT USE THIS STANDARD FOR ITEMS WHICH CANNOT BE IDENTIFIED BY THE 
LIMITATIONS CONTAINED HEREIN . 

ALL PARTS NOT MANUFACTURED BY GRAY TOOL CD. MUST BE CERTIFIED BY THE 
HAHUFACTURER TO BE INTERCHANGEABLE W.ITH THE GRAY TOOL PART NUMBER . 

BASIC PART NUMBER KC167·3A 

lLHATERIAL CODE 
DASH NUMBER 

COMMERCIAL PARTS CAN BE PURCHASED FROM: VETCO·GRAY INC. 10777 NW FWY 
P.O. BOX 2291, HOUSTON, TX 77881·2291. 

I~ 
Ul 

> r 

i!l5~~ ALTERNATE SOUIICES: OTECO EOUIPMENT COMPANY REFLAHGE. INC . oD 
15...,

0
.;(,.. 2811 .TROUT STREET 5730 CENTRALCAEST "' 

x ~~ P.O. SOX 1849 HOUSTON, TX 77092 
z--~~>- HOUSTON, TX 77251·1849 ~ 

t~~ ... ~ ~~ 
ffi~S~z 
> .... "---

8: -~>- ~=~~------------~~-=-~~-==~==-~~=~~--------------.1-f :t'St'Jl CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 
zo ... - ~~~~~~-r--------~~~~~~~~~~------,---------------~ ltl <r ..J ... PROCUREMENT SPEC. 
szca:! 
~£wt- NONE 

- ..,15 i z J-----=-~~ 
t'J!""l~ COORDINATlOH STATUS 

STMIOARO PART 

HUB, TAPPED KC!67 
==~~,...% 
~f! i ~ ~.,K_s_c_DE ______ __. _______________________ _, ___ sHE_E_r.,... __ o;.,F_.;.3 __ _. 
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• • rED SUP CLASS 

~ 
4730 • OPERATING MATERIAL CODE PRESSURE 

RATING 
·8 IPSIGI ·A 

SA-185 SA- 182 
MS336<49 MAT 'L CODE DIMENSIONS GRII F-316 

DASH HUB THREAD 
~=y~~ -~~~Y~gc NO. SIZE SIZE •A ·8 A c 0 E F 

J!:::> ·I -~ 9688 9690 • I '72 t-<4o95-7 1·4725·7 

j!::::>-2 -6 6900 6980 .297 1·4695-1 1·4725-1 

~-3 IGR4 -e 7400 7480 .391 I-4o95·3 1--4725·3 

·4 ·12 6500 6580 ~ see 1-4695·5 1-4725·5 

·5 I ·16 5380 5388 . see 1·4695·21 1·4725 ·.21 "' "' 
lr>-6 ... 9600' 9688 • 172 1·4695·8 1·4725-8 

..:.. 
& 

~-7 -6 6981il 6980 .297 1-4695-2 I·H25·2 -
[;:::>-a IGR5 -8 7488 7488 .391 1·4695·'* 1·4725·4 -

.q -12 6580 6500 .609 1·4695·6 1-4725·6 
.... ..... 
LU 

-10 ·16 5380 5388 .625 1·4695·22 1·4725·22 X 

"' 
[:>-II 

2.000 3.008 2.088 . 31~ 
~ ·4 878.e 8180 . 172 1·4695·9 1·4725-9 

(!;>-12 ·6 6900 6988 .297 

I 
1-4695·11 1·4725·11 

... 
u 

1!:::=-•3 IGR7 -8 7400 7408 . 391 1·4695·13 1·4725-13 § 
"' -14 -12 6588 6588 .689 I 1-4695-19 1-~725-19 c 
1&1 

-15 -16 5300 53H > .8-44 I 1·4695·23 1·4725-23 0 a:: 
[!::::::-16 -4 4264 43411 . 172 1·4725-10 

... 
1·4695-18 ~ 

JZ:;::::-17 ·G -4264 4340 .297 1·4695 · 12 I ·4725· 12 c .... 
[;:::::-18 IGRJI -8 4264 434e .391 1-4695- 14 1·472S-I.e i 

-lq ·12 4264 '434e .689 1·4695-20 1·4725·28 
X 
u - 'U' -28 -16 ·~64 4348 .84-4 1·4695·24 1-•ns-2• ':' -

·;!I i ·4 6547 6CI411 . 172 1·-4695·25 1·4725·25 Q 
1&1 

·22 -6 6547 684e .297 )-4695:26 I ·472'>·26 ~ 
> 

·23 1~\0RI-4 - :3 6547 6040 .391 3.125 3.258 3.125 .437 1·4695-27 1·4725·27 II! 

-24 -12 6588 6848 .689 1·4695· 29 1·4725·29 

-25 ·16 5380 5380 .84-4 1·4695-30 1··4725-38 

~ .... 
~ 

"' .; ... 
> 
i 
Q. 

~ 

C\JSTOOJANI JOHN F • KENNEDY SPAC£ CENTER 

PROCUREMENT SPEC. STANDAIID PART 
NONE 

COORDINATION STATUS HUB, TAPPED KC167 
KSC DE SHEET 2 OF 3 
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• .. rED SUP CLASS 

-~ 
4730 

OPERATING MATERIAL COOE PRESSURE 
RAT"!~-~ 

·A ·8 I PSIGl 
SA-105 SA·I82 

HS336<19 MAT 'L CODE OIHENSIONS GRII F' ·31 6 
DASH HUB THREAD 

~:r~gc -~;~y~g~ NO . SIZE SIZE ·A -e A c D E F' 

·26 -4 <t878 41'>411 .172 1·-4695-31 1·4725·31 

-27 -6 4870 4640 .297 I·<t695·32 1·4725·32 

· 28 -8 4870 41'><40 . 391 1·4695·33 1·4725·33 
.zq ·12 4878 41'>40 .61119 1·41'>95·35 1-n2s-35 

2GR20 3.625 3.SIII0 3. 625 . 437 
"' · 30 ·16 487111 4640 . 844 1·4695·36 1·4725·36 o-

I 
' 

·31 · 20 -487111 464111 1.11178 1·4695·55 1·4725·55 "' ' lSI 

·32 ·24 461110 4600 1. 312 1·4695·56 1· 4725·S6 -
·33 ·32 46111111 461/10 I. 781 1· 4695 ·58 I ·4725-58 -
· 34 ·• 6617 611100 • 172 1·4695-37 1·4725-37 

... .., 
·35 ·6 6617 600111 .297 i·4695·38 1·4725·38 

~ 
Ill 

-36 -a 6617 611100 .391 1·4695· 39 1·4725-39 z 
0 

-37 ·12 65111111 680111 .6e9 1·4695·41 1-4725·41 
.., 

z~v u 
5.000 4.250 5.0ee .see g ·38 3GR25 ·16 5300 5300 .844 1·4695-42 I ·4725 ··12 

Ill 

-3q -20 521110 5200 1.11178 1-4695·59 1·4725·59 0 .., .... ·24 460111 4680 1.312 1·4695~60 1· 4725·60 > 
0 
a: 

· -II -32 '1601/1 46111111 I. 781 1·4695·62 J·n25-62 ' I -42 I · 4 7969 7120 .172 1·4695·43 I·H25·43 0 

:._~ ~ 6990 691110 .297 1·4695·44 1·4725·44 i ·44 . I -8 74fll0 712e .391 1·4695·45 I ·4725· 45 u 

-45 - i ·12 6588 65111111 .6e9 I ·4695-47 I ·4725·47 • 
v.:; 

4G!'i.;l ...--- 6.800 s.eee 6.1108 .see ~ 
·46 I -16 5388 53N . 844 1·4695·48 I ·4725·4& c ... 

j":ze 
., 

·47 52111111 szee 1.078 1· 4695-63 1-1725-63 -> .... 
·48 I -24 4600 468111 1.312 1·4695·64 1-4725·64 a: 

I 
•• q 1-~ 4688 46ee I. 781 I 1·4695· 66 I ·4725· 66 

-5111 ·4 5944 sese • 172 1·4695·49 1-4725 · 49 

·51 -6 5944 51118111 .297 1·4695·50 I ·4725·50 

·52 -e 5944 5888 .391 1·4695·51 1-4725 ·5 1 

·53 ·12 59U 5888 . 6e9 1·4695·53 1·4725·53 
6GR52 9.258 5.500 9 . 258 .812 

·54 ·16 538il sese .844 1· 4695·54 1-4725·54 

· 55 ·20 52etl 5888 1. 078 1·4695·67 I ·4725·67 

-56 ·24 4680 468111 1.312 I ·4695·68 1·4725·68 

-57 -32 46N 4611e 1.781 1·4695·71) I ·4725·7111 

-o .... 
~ .... 
Q .... 
> 
0 a: 

' CUSTODIAN: JOHN F. KENNEDY SPACE CENTEII 
PROCUREMENT SPEC. STANOAAO PART 

NONE 

COORDINATION STATUS HUB, TAPPED KC167 
KSC DE SHEET 3 OF 3 
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106 

D 

i 
25'/ 
'\I~--·-

MATERIAL COO£ : 

TEMPERATURE RANCE: 

NOTES : 

EXAMPLE OF 
PART NOS . 

I . 

2. 

3. 

4 . 

5. 

~ 

~ 
8 . 

9 . 

APPROVED SOURCE: 

ALTERNATE SOURCES: 

ADO A AFTER DASH NO. TO DENOTE SA· J0S · GRII. 
ADO B AFTER DASH NO. TO DENOTE SA·JB2·F316 . 

SEE MATERIAL SPECIFICATION. 

ALL MATERIALS ARE PER ASTH SPECIFICATIONS 

ALL DIMENSIONS ARE IN INCHES . 

TOLERANCE : SEE KC161 . 

FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREHENi 
DOC~NTS REFERENCED HEREIN. 

REF~RENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE o; 
INV ITATION FOR BID. 

HUe PRESSURE RATING IS THE LOWER OF EITHER THE VENDOR'S PRESSURE LlHlT 
ON HIE ~lUll OR KSC ·s PRESSURE LIMIT OH THE FITTING WHICH SCREWS 
INTO iHE THREADED HOLE . 

TH!S PIPE SIZE DOES NOT HAVE A STANDARD VENDOR HUB. 

DO NOT USE THIS STANDARD FOR ITEHS WHICH CANNOT BE JOENTIF lEO BY THE 
LIMITATIONS CONTAINED HEREIN. 

ALL PARTS HOT MANUFACTURED BY GRAY TOOL CO . MUST BE CERTIFIED BY THE 
MANUfACTURER TO BE INTERCHANGEABLE WITH THE GRAY TOO~ PART NUMBER. 

BASIC PART NUKBER KCI68·3A 

11 
MATERIAL CODE 

L::::OASH NUMBER 

COMMERCIAL PARTS CAN BE PURCHASED FROM: VETCO·GRAY INC. 10777 NW FWY 
P .O. BOX 2291 , HOUSTON, TX 77801·2291 . 

OTECO EQUIPMENT COMPANY 
2811 TROUT STREET 
P.O . BOX 1849 
HOUSTON, TX 77251·1849 

REFLANGE. INC . 
5730 CENTRALCREST 
HOUSTON, TX 77092 

HUB, PRESSURE TAPPED 
STAf«)AR() PART 

KC168 

"' ... 
"' . 
lSI 

.... 
~ 
V> 

c ... 
> 
0 
a: 
a. 

· ~ 
,c 

i 
"' 
0 

0 

I 



GP-425 

• • • 
rED SUP CLASS 

4730 
[;::::> 

OPERATING MATERIAL CODE PRESSURE 
RATING ·A -8 I PSIGl 

SA- 105 SA- 182 
HAT 'L COOE OIHEHSIONS GRit F-316 . 

DASH PIPE PIP£ HUB 
~~T~~~ ~f!AYLO(; NO . SIZE· 5CH£0. SIZE •A -8 A 8 c 0 E F G sTK No: 

- I 40 . 622 1·4839-AI 1·4839·81 - - JGRS ~ 
-2 80 . 5~6 1•4839·A2 1·4839·82 - ~ 9600 9600 - .840 
·3 160 .466 1·4839·A3 1·4839·83 - - IGR4 -
·4 xxs . 252 1·4839·A4 1·4839·84 

"' ·5 40 .824 1·4839·A5 1·4839· 85 ~ - 1--- JGR7 8784 8180 - "' ·6 80 .742 1·4839·A6 1·4'839·86 ' CP - ~ 1.050 2.000 2.688 .313 2 . 188 -
-7 160 IGR4 .614 1·4839·A7 1·4839· 87 - 9600 968e - --8 xxs IGR5 ·.434 1·4839-AS 1·4839 · 88 

4.313 ... 
·9 40 I .049 I·4839-A9 1·4839-89 w 

- t--- IGRII 4211 4340 1-- ~ ·18 80 .957 I·4839·AI0 1·:'839 · 810 - I 1.315 ~ ·II 160 IGR7 8784 8180 .815 1•4839•AII 1·4839·811 - w 
-12 xxs IGR5 · 9600 9600 .599 1·4839·AI2 1-4839·812 ~ -13 40 1.610 1·11839·Al7 1· 4839·817 In - r-ae- ,____ 

Q 
-14 1.500 1·4839·A18 1·4839· 818 ~ - I~ - I~GRI4 6547 6040 1--- 1.9N 3. 125 3 . 25ll 2.313 
·15 160 1.338 I·4839·AI9 1·4839· 819 0 

1-- - - ~ ·16 xxs 1.!00 1·4839·A28 1-4839·820 
. 437 Q 

-17 40 2.11167 1· 4839·A21 1· 4839·821 

i 1--
.._ r---

-18 80 2GR28 4870 -46-40 1. 939 I·-4839·A22 1·4839·822 
1-- 2 - .....__ 2.375 3 . 625 4.5110 3.688 

-19 160 1.689 1·4839·A23 1·4839·823 .... 
1-- ~ 

-20 xxs 2GRI4 9600 9610 1. 503 I · -4839-A24 1·4839·824 r::' 
Q 

· 21 40 2\2- 2. -469 1·4839·A2S 1·4839-825 ~ 
1-- 1-- 3GR25 6617 6000 -

·22 80 2.323 1·4839·A26 1·4839·826 > 

r-:n 2~ 2.875 s . eee s.eee s.eee . see 2 . 375 ~ 
160 2\2- 2. 125 1• 4839·A27 1·-4839·827 ,____ 1-- 9600 9600 -·24 xxs 3GR20 1.771 I·-4839·A28 1·4839·828 

-25 -40 2~- 3.068 1·4839·A29 1•4839-829 
1---- f-- 3635 3480 -

·26 80 3GR27 2 . 900 I·4839·A30 1-4839·830 
f--- 3 3.500 5.100 s.ee0 5.000 .see 

·27 160 2~- 2.626 1·4839·A31 1-4839-831 
1-- f-- 6617 6N0 -·28 xxs 3GR25 2.300 t·4839·A32 1·4839·832 

·Z't 40 3.548 1· 4839·A33 1·4839·833 
1-- f-- 4GR34 4637 4340 1---

-Jill 3~ 80 3.364 4. 000 6 . 000 5.375 6.000 .see 2.688 I-4839-A34 1·4839·834 
r--- xxs 4GR27 tt:> ·JI tt:> 2 . 728 I-4839·A35 1-4839-835 

.., 

.... 
' 
"' ' "' Q 

"' > 
0 

f 

' CUSTODIAH• JOHN F. KENNEDY SPACE CENTER 
PfiOCUREMENT SPEC. STANDARD PART 

NONE 

COORDINATION STATUS HUB, PRESSURE TAPPED KC168 
KSC OE SHEET 2 OF 3 
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• • • FED SUP CLASS 

4730 
~ 

OPERAT lNG MATERIAL CODE PRESSURE 
RATING 
.1 PS!Gl •A ·8 

SA· I0S SA-182 
HAT "L COOE DIMENSIONS GRI I 1'·316 

DASH PIPE PIPE HU8 
NO. SIZE SCHED . SIZE ·A ·8 A B c D E F G ~~~r~(; ~~AY~g~ ll( N 

·32 ~0 4 . 026 1•'1839·A36 I ·4839·836 
~ - 4GR.C0 2493 2460 - 5 .009 

· 33 80 3.826 I-4839·A37 1- 4839-837 
f-- • 4.Se0 6.000 t-- 6.090 . see 2.688 

·34 168 4GR3.C 4637 4348 3 . 438 (·4839·A38 1·4839·838 
~ 5.375 

·35 xxs 4GR31 7969 7120 3.152 1·4839•A39 1·4839·939 

"' · 36 ~Ill 5 . 047 1· 4839·A40 1- 4839·840 "' . 
~ f--- 5CR52 2703 2580 - 5 . 250 "' · 37 80 4.813 1·'1839·A41 1-4839·841 . ... 
f-- 5 5.563 7 . 500 f-- 7.509 .625 2. 938 -

-38 160 5GR46 5 149 4720 4 .313 5.563 ) ·4839·A42 1· 4839 · 842 
f--

-3q I!> xxs 5GR40 7839 6700 4.063 
1--
5 . 750 1·4839·A43 1-<4839·843 -... 

·40 <40 6 . 065 I ·4839·A44 1· 4839·844 w 
w 

,.-- ~ 6GR62 3192 2960 ~ 6.1!109 . 750 :I: 
-4 ! 80 5.76 1 1•4839·A45 1·4839·845 V> ....__ 6 6 . 625 9 . 250 ~ 9.250 ....__ 3 . 2'50 z 
-42 160 5.189 I-4839·A46 1·4839•846 0 

1------ .......- 60RS2 594-1 5080 ~ 6 . 625 .812 w 
·43 xxs 4.897 1·4839•A47 )-4839·847 u cz: 

;;;) 
0 
V> 

c ... 
> 
0 
cz: 
Q. 

~ 
c 
w 
!£ 
~ 
u 

~ 
!"-" 
C) 

~ -> 
:t 

.., .... 
l 

.0 

"' c 

"' > 

~ 
t 

CUSTODIAN• JOHN F. KENNEDY SPACE CENTER 
PROCUREMENT SI'{C. STANDARD PART 

NONE 

COORDINATION STATUS HUB, PRESSURE TAPPED KC168 
KSC DE SHEET 3 OF J 
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~----------------------------~--------------------~F~Eo~4~s7~3~0~~S~ 

CAT. NO. 

102A·2867 NUT, 31~·16 THO 

CAT. NO . CCLX40·316 
COLLAR 

CGLX40·316 ----""' 
GLAND NUT 

TESTING" END 10 

MATERIAL: 

FINISH: 

NOTES: 

USE 
LIMITS: 

SUGGESTED 
SOURCE: 

ALL MATERIAL SHALL BE CLASS 316 STAINLESS STEEL. 

PASSJV,:OTE. 

iiEHOVE B'-'!RS AND SLIVERS. BREAI< SHARP EDCES UNLESS OTHER"t.IISE NOTED. 

~ ALL OiHENS!ONS ARE REFERENCE ONLY. 

g::.> ~ 0 HOLE REQUIRED FOR PANEL MOUNT lNG. 

4 . 3.38 "'.AXIMUM PANEL THICKNESS. 

5. TOROUE Gl.AI\Q NUTS TO 20 FT LBS. 

6 . CONf'!GURATION SHOWN IS THAT OF TEST PORT BUT ASSEMBLY MAY B~ USED AS 
HIGH PRESSURE BULKHEAD COUPLING. 

7. WHEN COUPLING IS USED AS TEST PORT, FLUID PRESSURE IS BLED DOWN THRU VENT 
BY LOOSENING GLAND NUT NOT MORE THAN ONE TURN. 

8. ASSEMBL. Y WEIGHT FOR KCI6q IS APPROXIMATELY 0.30 LBS. 

9. COUPLING ASSEMBLY IS SIMILAR TO AUTOCLAVE ENGINEERS INCLUDING CATALOG 
NO. 20BFX~-466-316 EXCEPT FOR PLI..(j. THIS STANDARD INCLUDES ALL PARTS 
ILLUSTRATED ABOVE. 

J. 

2. 

20,080 PSIG MAXIMUM PRESSURE. 

TO BE USED WITH ~·X .l(lq STAINLESS STEEL TUBING. 

COt+IERCJAL PARTS CAH BE PURCHASED FROM 
AUTOCLAVE ENGINEERS. 2<130 WEST 22NO STREET, 
P, 0. BOX 481!17 
ERIE. PA 16512 

COUPLING ASSEMBLY, BLKHO 
SUPER PRESSURE PORT 

STANDARD PART 

KC169 

C5l 

"' ' 

.0 .... 
' ... 
' .... 
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t~~~j 
B THREAD T 

~f--Cj/"1~0 -vTHREAD 
T 

~®~ 
~ ,_1~ .A1 ~ _L 
- - !, -

- ~ ~ -:~ - - ·- - ~ - t" A - - +' -

~FITTING END PER 

~ ~ -=- -,.. -" ;. 
~ - '--J 

FITTING END PER 
KC138 STYLE T FOR 

KC136 FOR APPLICAeLE KC140 APPLICABLE TUBE END 

TUBE SIZE AH924 NUT 
WASHER 

DASH NO. TLeE THREAD T A B c 0 E BULKHEAD NUT WASHER 

CRE AL 00 REF REF •• 000 REF REF REF 

F]s~~EJ~: 
FOR AL F~~E~~E FOR AL 

REF - .060 ~.tc;OyY A,_Lc;Lc:OvY STEEL ALLOY AC:C:Y -lA 1(. 04 7116-20 .172 1.252 . 389 .703 .688 AN924·K4 AN924-04 KCI40C4 KC1411J04 
.,. 
.s. 

K6 06 3{. 9/16·18 .297 1.436 .420 .766 . 813 AN924•K6 AN924·06 KCI40C6 KC14006 -
' 

K8 08 ~ 3/4-16 . 391 1.636 .S21 .87S 1.080 AN924·K8 AN924·08 
• KCI49C8 KC14'3D8 

K10 010 ~ 718·14 .484 1 .• 873 .567 1.016 1.125 iQN924 · KU ~24•010 KCI40rl0 KCI411JOI0 
;-J ... 

Kl2 Oh? ~ 1-1/16- 12 .609 2.172 .636 1. 375 ~m"·Kic AN92<1 · 012 KC140Cl2 KCI40012 l ... 
K16 016 I I·S/16 ·1 2 . 844 2 . 21118 .672 1.625 AN924 · KIE AN924·[! 16 KCI40CI6 KC140016 i 
K29 020 I 'A 1-5/8· 12 1 . 178 2.208 .672 1. 875 ~24·K21 ~924-020 KC140C28 KCI40020 > 

1 . 156 ~ 
K24 024 I~ I · 718· : 2 I . 312 2.256 .728 2 . 125 !AN924·K24 !AN924-02<1 KCI40C?4 KCI411024 "iD' 
K28 028 I~ 2 · 1/4•12 I . 547 2.308 .772 2.508 ~24·K28 Aloi924·D28 KC140C28 KC140028 ~ 

Cl 

K32 032 2 C! · l/2 · 12 I .781 2 . 423 . !187 2.758 ~24·K32 !AN924-0J2 ICCI40C32 KCJ40032 IH 
> 
11.1 

"' MATERIAL: SEE PROCUREMENT SPECIFICATION. 
ALUHJNUtl ALLOY, 20J4·T6, CODE "0 " 
CORROSION RESISTANT STEEL !CLASS 316>. CODE "K" !WAS CODE ·c " > 
4AN924 CRES NUTS MAY BE EITHER 304, CODE .J. OR 316, CODE "K ". 

FINI SH; SEE PROCUREMENT SPECIFICATION . 

SCREW THREAO: SEE PROCUREMENT SPEC IF !CATION. 

NOTES: I. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES I.N..ESS OTHERWISE NOTED. 

2 . DIMENSIONS IN INCHES . UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS !. 016 . 

3 . FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
OOCUHENTS . REFERENCED HEREIN. 

4. REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVIlATION 
FOR BID. ... 

co 
MARKING OF FJTTJN{;S SHALL BE CONSISTENT WllH PROCUREMENT SPECIFICATION USING 

0 

s. -
APPLICABLE KC STAI()ARD ANO PART NUMBER OESIGNAliONS AS SHOWN -
ON THIS DRAWING. -

Q 
11.1 
> 

KCI70K8 : UNION, ADJUSTABLE EN0. :!(.• OD TUBING. COf!ROSION RESISTANT 
0 

EXAMPLE OF STEEL a: 
PART NOS . KCI70012 • UNION, ADJUSTABLE END. • 00 TUBING. ALI»>INUM ALLOY ' CUSTODIAN: JOHN F • KENNEDY SPACE CENTER 

PROCUREMENT SPEC . STANDARD PART 
KSC - F-124 

COORDINATION STATUS UNION, ADJUSTABLE END KC170 
KSC OE SHEET I OF I 
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j· . ~r· ,, .. ~ ~ I 
0 0 

H !£" THAEAO T 

~" 
FITTING END PER 
KCI37 FOR APPLICABLE 

n.OE S<ZE <HP< -::::,_ f{- - 1 J-- -
l« ~~ 10.__ V"////m w&//././.; 'Y" 

WIRE PER KC165 ITYPJ 

h-, ~ I<CI3'! SWIVAL 
C NUT, 80TH ENOS 

TYP> 

DASH NUI18ER TUBE THREAD T A B c D 
SWIVEL NUT 

00 REF REF :.831 REF REF FOR CRE FOR RETAINING 
CRE AL REF STEEL AL ALLOY WIRE 
STEEL ALLOY ASSY ASSY 

1(4 04 1.4 7116·20 1.61 .73 .36 "' KCI3..:<4 KCIJ<IO~ KC165·4 

K6 06 ~ '!/16·18 1.<!7 .85 .3'1 ~ KCI3'11C6 KCI3'!06 KCI65·6 & 

"' . -
K8 08 ~ 314 · 16 2.05 .'!0 .44 I ICC13'11<8 ICCI3'1)8 KCl65·8 ' ., 

KIB 018 " 718·14 2.25 .<!7 .51 I~ KC13'!K18 KC13"1010 KCI65·18 i 
<t 

~ 1-\116·12 2.<4<! I.e<! .sa I~ KC13..:12 kCI3'!012 
!5 

Kl2 012 KCI6'5·12 ... a: 

1<16 01~ I 1·5/16· 12 2.74 1.1<! .61 I" KCI3'11<16 KC13'!016 KC165·16 • 
> .., 

iC20 020 I~ ·-~/6·1:! 2,qq 1.31 .6<4 IYa KCI3'1K29 KCI3'!020 KCI65·20 a: 
'([' 

;<24 024 I~ 1·716·12 3.10 1.37 .65 2~ KCI3'11<2<4 KCI3"1024 KCI65·24 ~ 
CJ ... 

K28 028 I~ 2-J/4 · 12 3.83 1.72 .8<! 2~ KCI3<!1<28 KCI3't028 KCI 65·28 ~ 
> ... 

K32 032 2 2· 1/2· 12 3.'!7 1.78 .'IS 2~ KC13..:32 KCI3'Kl32 KCI65·32 c 

HtiTERIAL : SEE PROCUREMENT SP£CIFJCATION. 
AlUMINUM ALLOY , 2824·T6 , COOE "0' 
CQRRO~ION RESISTANT STEEL I CLASS 316l, CODE "K' 

FINISH: SEE PROCUREMENT SPECIFICATION . 

SCREW THREAD: SEE PROCUREMENT SPECIFICATION . 

NOTES • I. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES lH...ESS OTHERWISE NOTED. 

2 . DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED , TOLERANCE DECIMALS :.016 . 

3. FDA DESIGN F'EATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OYER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

4. REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION ... ., 
FOR BID. . -

5 . MARKING ·OF FITTINGS SHALL BE CONSISTENT WITH PAOC\.IIEMENT SPECIFICATION USING -
APPLICABLE kC STANOAAO AND PART NUMBER DESIGNATIONS AS SHOWN -
ON THIS OAAWING. c. ... 

EXAMPLE OF KCI71K4 • UNION ASSEMBLY,~- 00 TUSING, CORROSION RESISTANT STEEL 
> 
:i PART NOS . KCI7108 • UNION ASSEMBLY, ' 00 TUBING. ALUMINUM ALLOY CL 

' CUSTOOJ411N: JOHN F, KENNEDY SPACE CENTER 

PROCUREMENT SPEC. STANDARD PART 
KSC·F-124 UNION ASSEMBLY, 

COORDINATION STATUS DOUBLE SWIVEL NUT KC171 
KSC DE SHEET I OF I 
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.... ox 
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~ ... :s .... 

..J 
>-~Z&&J 
..J40UI 
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~~~~ 
zo-u -u- . 
U.<Ct.JUJ 
~ ... ~~ 
qt-. ,_,_.., 
:r 11)0:: 

!:.~oi= 
:S4WU 
za:~~ 
OW4:J 
->UZ 
~· L&IW<% uoa:z: 
"'"' 2t- ..... 0 
~$~ ... 
u$ z 

UlO zz-­
-o "' -<Ill> z..,...,__ 
q4<1Z: 
:roc a: ,__ .., 

..Ja:O.. a:mw wo:ra: 
X ._0 
o->-O 
oz "' «a::o-
"' ox Ula: <:> 
00 -
0.. z •a: a: Ul 
=>>-Z>­
O.....,.OZ 

--a: > _J .... 
Z-<1<:> 
<ICDUZ 

:s~~~ 
... ou> o.. .... z 
OIIIQ.O 
hJWU\\.) .,, 
..;) cr. 

0 • 0 
..,ZII'I 

~"'~. 
<1Si~ 
q~~= o-o« 

a: 
C:>-00 
~m-a.. 
.... ~~! 0'!' u 
:s~-~:s ... 
UlZOZ 

~r~5: 
=a:~ffi . «..,o..a..o 
U:>:> ....,. 
-OUlG:W 
~u,.'!'a: 
UUl41-~ 
UJk.I:&O._ 
0..1-
U)<[)oo>Q 

:nii~ 
• <r 

:gs3~a::l 
z.. a: 
--~a: 

~~01!:~ 
a: ..J 

o~c:i~~ 
......... ""' :a 
~ ~'!',. 
i:ii ... ~ 
a:oa:u ..,_:JZZ 
>•u.--04 II) 

THREAD T 

DASH NUMBER TUBE THREAD T 
00 REf' 

CRE AL REF 
STEEL ALLOY 

A 
+.800 
-.1!168 

B 
REF 

c 
REF 

0 
REF 

SWIVEL NUT 
r.F:-::O~R"'c:=:R:-:E::T"~F:-:O::R:---f RETAINING 

STEEL AL ALLOY WIRE 
ASSY ASSY 

K.ol 04 ~ 7/16·20 1.61 .73 .36 UJI5 KCI3"K~ KCI3ql)4 KC165·4 

K6 06 ~ qiJ6·18 1.72 .85 .3" 'l5 KCI3'll<6 KCIJ<lC6 iCCI65·6 

K8 D8 ~ 3/4·16 .'!0 .44 I KCI)qk8 KCIJqoe KCI6!5·8 

KUI 010 ~ 7/8·14 2.1!5 .q7 ,!51 I ~ KCI3ql(l0 KCI3'IDI0 KCI65· 10 

Kl.? 012 ~ l·l/16·12 t.eq .!58 I~ KCI3'tK12 KCIJ'i012 KCI65·12 

K16 Dl6 I 1·5/16· 12 l.lq .61 1% KC1')'!1(16 KCI3.,016 KCI65·16 

K20 020 l'h I·S/lH2 2.81 1.31 .6~ I~ KC13'tK20 KCI)q()20 KCI65-20 

K24 D24 I~ 1·718·12 J.e;; 1.37 .6!5 2~ KCI3'tK24 KCI3'1024 KCI65·2<4 

3.83 1.72 _sq 2~ KCI3qK28 KCIJ'i02i3 KCI65·20 

K32 032 2 2·112·12 3.88 1.78 .~ 2~ KCt)qk32 KC13.,C32 KC!65· 32 

M~TERIAL : 

FINISH: 

SEE PROCUREMENT SPECIFICATION . 
ALUHINLIHALLOY, 2824·T6, COOE 1)" 
CORROSION RESISTANT STEEL. l CLASS 316 l, COO£ 11: • 

SEF. PROCUREMENT SPECIFICATION. 

SCREW THREAD: SEE PROCUREMENT SPECIFICATION . 

NOTES : 

. EXA1'4PLE OF 
PART NOS. 

I . REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES ~ESS OTHERWISE NOTED. 

2 . DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS :.016 . 

3 . FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEOENCJ: OVER PROCUREMENT 
DOCUMENTS REF"ERENCED HEREIN. 

4 . 

5 . 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION 
FOR 810. 

MARI<ING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
APPLICABLE KC STANOAAD ANO PART tfJMBER OESICiNATJONS AS SHOWN 
ON THIS DRAWING. 

ICCI72K4 • ADAPTER. SWIVEL NUT. !4' 00 TUBING. CORROSION RESISTANT STEEL 
ICCI7208 • ADAPTER. SWIVEL NUT.~· 00 TUBING. ALUMINUM ALLOY 

151 ... . . 
G) 

• 

.., ... 

oa: • Z > ~=~~--------------:-~::-::--:"=."~=:"'""!::=~~==---------------..L..-( ~S~~ CUSTODIAN: .JOHN F. KENNEDY SPACE CENTER 

zoo-- ~~~~~~~~-r-------~~-----~~--~~--~-----r----------------t ~ ,_ ~ ..J 4 PROCUAEHENT sPEC. 
~ ~ ~i= KSC·H 24 

.::, ~ ~ J 5 1-COOAO_,__I_NA_li_ON __ S~TA_T_U~S-f 
U;;;) f- AOAPTER,SWIVEL NUT 

STANDARD PART 

KC172 
-u.., .,_ 
.... o>,.z 
oa: « zw KSC DE SHEET I OF I 
za..x <1 > .__ _________ ~----------------------------------------"" 
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--·. 

HflEAO T 
~;=:~ ~.-·;j BOTH ENDS 

~( ) 
~ ~~ 

~~~~ - r- ---- -- ~BOSS PER MS336•q FOR 
APPLICABLE TUBE SIZE, 

~ 
BOTH EflllS m ~ w 

~E~ 

DASH NUM&Eil TUSE n~EAD T A 8 c il E 
00 REF +.030 REF t . 010 ~EF MIN 

CRE 1111.. REF -.000 
~ STEEl ALLOY 

!<4 o• 'A 7116-20 1.188 .375 .• 06 .688 I . 168 

K6 D6 ~ q/16·18 1.188 .375 .•a& I .813 .293 

Kll DB ~ 3/4•16 I • .C34 • .C37 .500 1.000 .387 
1$1 

K10 Olfll ~ 7/8·1• 1.563 .see .sq4 l.l25 .480 
~ -0 
Q) 

1(12 Dl2 ~ 1·1116-l2 1.813 .625 .5q4 1.375 .604 J 

.-~--... 
l Kl6 

<t 
016 I 1·5116•12 1.875 .687 .sq.c 1.625 .839 a: c 

1 l<20 020 !'.4 1·518·12 2.180 .~ .62'5 2.800 1.073 
~ 

I 0~ 

I 

~-r· I~ I .71q 1 . 3?17 "' I 1·718•12 2.250 ..812 2.250 .... 
"' i !<28 D-;a ·~ 2· 11·4-12 2.5e0 .875 .750 2.625 l .~42 '¢ 

I KJ2 I D3? 

~ 

I 2 2-112-12 2.~ 1.0ee .875 3.@00 1.776 
c 
Ill 
"' 

MATERiAL : SEF. PROcur.E~ENT SPECIFICATION. ~ 
Alllt11 NIJM ALLOY, 2024- T 6, CODE "0 . 

I CORROSION RESISTANT STEEL <CLASS 316> . CODE "I(" 

F"INIS~I: SEE PROCUREMENT SPECIFICATION. 

SCREW THREAC: SEE PROCUREMENT SPEC IF I CAT I ON. 

NOTES : I. REHilVE SURRS ANO SLIVERS. BREAK SHARF EDGES UNLESS OTHERWISE NOTED. 

2. DIHENSIOUS lN JNCH.ES . UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS :.0:6. 

3 . FOR OESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

4. REFERENCED OOCUI'ENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION 
FOR BID. 

5 . HA~ING OF FITTINGS SHALl BE CONSISTENT WITH PROCUREHE"'T SPECIFICATIIIN USING 
.., 
II) 

APPLICA6lE KC STANDARD ANO PART NUHBEA OESIGNA!JONS AS SHOWN 0 -ON THIS DRAWING. 0 -
~ -AT THE OPTION OF THE HAI'f.JFACTURER. DRILL THRU uP TO THE MINOR CIAMElER OF THE c; APPLICA8LE THREAD SIZE CALLED FOR BY HIL· S·887q AND IN COMPLIANCE WITH MS3364q. .... 

> 
EXAMPLE OF KCI73K.C • COUPLING. TUBE.~· 00 TUBING. CORROSION RESISTANT STEEL I PART NOS. KCJ7308 • COUPLING, TUBE. • OD Tl.61NG, ALUMINUM AllOY 

CUSTODIAN: .JOHN F. KENNEDY SPACE CENTER 

PROCUREMENT SPEC. STMOARD PART 
KSC·F·I24 

COORDINATION STATUS COUPLING, TUBE KCI73 
KSC DE SHEET I OF I 
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a:uu.~. > I oz-w 
-.ou> a.wz 
ouu~. o 
WUJU'lU 
<1>0:: 
::> "" 0 •0 
L&J%111 
a: C> 
<1: IIIZ • 

<t5;~ 
.... uG-
g3~~ 

a: 
0:,..00 
wm-~ x w<t ·c:: 
~IZ:(I)O 

ow u xw 
a:~:t:cr o ~o ... 
cnzoz 
Z&&IWO 
02:-&n 

=i~ffi . 
5~~0..~ 
-OUIO::W 
!:_CI,_'!!ffi 
ucn~t-% w ..... :ao .... a. ... 
U')<t,..>-C 

t-%%L&J 
V)CI([.,._ . ([ 

i§~l!S~ 
iil!Sffiw 
<1:::> CCD 
a:: -' 
Cl~ci~,.. 
~~w i 
z iii!!! 
~ --~~ 
z~z 4 
ffi-!~z >t-c...--
04 "' 

MATERIAL : 

FINISH: 

SCREW THREAD: 

NOTES : I. 

2 . 

I" ;..l "'"" .,, .. , 
-~ ~ VTO EXCEED DIM B 

THREAO T 

DASH NO . 

CRE AL 
STEEL ALLOY 

K4 D4 

K6 D6 

K8 08 

Kl0 Dl0 

Kl2 Dl2 

Kl6 Dl6 

K2Q 020 

I k24 D24 

I K28 028 

K32 032 

F ITT lNG END PER 
KCI36 FOR APPLICABLE 
TU9E SIZE 

TUBE THREAD T 
OD REF 

REF 

% 7116·20 

~ 9116· 18 

~ 3/4 ·1 6 

~ 718·14 

14 1·1/16·12 

I 1·5/16· 12 

1% 1·5/8·12 

1\7 1·718·12 

114 2·1/4•12 

2 2·1/2·12 

SEE PROCUREMENT SPECIFICATION . 
ALUMINUM ALLOY. 2024·T6. CODE "'[)' 
CORROSION RESISTANT STEEL !CLASS 3161, 

SEE PROCUREMENT SPECIFICATION. 

SEE PROCUREMENT SPECIFICATION. 

A B c 
•.916 REF REF 

. 67 .3B9 . 688 

.73 .428 .813 

.80 . 521 1.0Cil0 

.93 . 567 1. 125 

1.99 .636 1.375 

I. 12 . 672 1. 625 

1.2Cil .672 1. 875 

1.27 . 720 2 . 125 

1.35 .772 2 . 500 

1.43 . 887 2 . 750 

CODE 'K. 

REMOVE BURRS All[) SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

DIMENSIONS IN INCHES . UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS ~ .016. 

3 . FOR OESiuN FEATURE PURPOSES. THIS ORAWINC TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

EXAMPLE or 
PART NOS . 

4 . 

5 . 

REFERENCED DOCUMENTS SHALL BE OF lHE ISSUE IN EFFECT ON "IHE DATE OF INVITATION 
FOR 810. 

MARKING or ,:'ITTJNGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
APPLICABLE KC STANDARD AND PART NUI"SER DESIGNATIONS AS SHOWN 
ON THIS ORAWINC. . 

KC174K8 • PLUC. W 00 TUBING. CORROSION RESISTANT STEEL 
KCI74012 • PLUG, ~· 00 TUBING. ALUMINUM ALLOY 

' .. 

lSI .... 
' 

.., 
liD 
' -' 

e> ffi ci ~ ::i .. C_US--TO .. D .. l_AN_:------------JOHN'!'""~F~.--ICE~NNE~~O .. Y-S~P~AC£~~CE~N""T~E~R---------------.a....f 
z~~~z: ~~:;;:~~~=---r-------~;.;;.;...;..;....;.;;;.;..=;.;...;;;..,;~~;;;.;..;.;.;.;._ ____ r-_---------.f 
It/ <r -'~ PROCUREMENT SPEC. 

~~i~f KSC-F-124 

8~~~~~Coom~--I*-.T .. I""~-S~T .. A""T""u~S~ PLUG, HEX HEAD 
STANDARD PART 

KC174 
;::s~,.z 
~ lH i~ L.K..;s_c_D_E------...L------------------------'---SH-EE_T __ I_o_F--1----' 
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FITTING PER KC126 EXCEPT FOR 

A ORIF'IC£ ANO toom:NCH FLATS 

' 

MATERIAL : 

OPERATING 
PRESSUfiE : 

FINISH• 

SCREW THREAOI 

NOTES: I. 

2. 

3 . 

4 . 

5. 

6. 

7. 

8. 

SECTION A-A 

SEE PROCUREMENT SPECIFICATION. 
CORROSION RESISTANT STEEL !CLASS 3161, CODE "K". 

6689 PSIG IHAXIHUHt FOR ALL SIZES EXCEPT 6580 PSIG IHAXIMUH> 
FOR I. SIZE FITTINGS. 

SEE PROCUREMENT SPECIFICATION . 

SEE PROCUREMENT SPECIFICATION. 

REMOVE BURRS AI'() SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS :.016. 

FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN . 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF 
INVITATION FOR BID. 

HARkiNG OF FITTINGS SHALL BE CONSISTANT WITH PROCUREMENT SPECIFICATION 
USING APPLICABLE ICC STANDARD PART NUHBER DESIGNATIONS AND ORIFICE 
OIAHETER AS SHOWN ON THIS DRAWING AND SHALL BE LEGIBILY STAt1PED OR 
EMBOSSED ON A STAINLESS STEEL TAG APPROXIMATELY I • X 2' X .817". 
THE TAG SHALL BE LOCKWIRED TO EACH FITTING AS SHOWN. 

CLEAN, PROTECT & INSPECT PER KSC-C-123, LEVEL 381A, TEST METHOD I, PRIOR 
TO INSTALLATION IN FLUlO SYSTEMS. CERTIFICATION REOUIREO •. 

THIS .DRAWING SUPERCEDE$ KENNEDY SPACE CENlER DRAWINGS 7"1KB8236 ANO 7"1K8tJ2Jq, 
FITTINGS PER 791CB8239 ARE EOUI VALENT TO THOSE OF ICC 175 AND SHALL 8E USED 
UNTIL EXISTING SUPPlY IS OEP\.ETEO . 

ALL ORIFICES SHALL BE FLOW TESTED WITH NITROGEN AND CERTIFIED IN ACCOROANCE WITH 
FLAG NOTE '1. CERTIFICATION MUST INCLUDE FLOW RATE, TEMPERATURE. AND PA£SSURE. 

STANDARD PMT 

ORIFICE. UNION. 
FLARED TUBE FOR SEAL RING KC175 

' o-
~ .. 
o4 

Ill ... ... 
~ 

I 
u .. 

"' Ill 

~ 

u 
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~ FLOW RATES ARE CALCULATED FOR AIR OR NITROGEN BY USE OF THE EOUATION: 

FLOW I SCFM l • 16.5 X ORIFICE AREA ISO. IN. l X 1880 PSIA UPSTREAM 
PRESSURE AT 78'F. THIS EQUATION IS LIMITED TO THE CONDITION WHERE 
DOWNSTREAM PRESSURE IS 53X OF UPSTREAM PRESSURE OR LESS. 

TOLERANCE oN GIVEN FLOW RATES: 

FOR ORIFICE DIAMETERS .8055 TO .831 TOLERANCE IS ! 21~ 
FOR ORIFICE DIAMETERS .831 TO .898 TOLERANCE IS ~ 15X 
FOR ORIFICE DIAMETERS . 891 & ABOVE, TOLERANCE IS 1 18X. 

TO DETERMINE FLOW RATES FOR UPSTREAI'I PRESSURES OTHER THAN 1000 
MU. TIPL Y GIVEN FLOW RATES BY1 

PSI A, 

HE~ U~5IBEA~ ~BE55~BE ~518 
1880 PSIA 

GIVEN FLOW RATES ARE WITHIN TOLERANCE OVER AN UPSTREAM TEHPERATURE SPAN 
·OF ~ 38"F . TO DETERMINE FLOW RATES FOR TEMPERATURES OTHER THAN 70"F, 
MULTIPLY GIVEN FLOW RATES !Y: 

y fi;U~ one •w TEMP 'F" 

TO OBTAIN FLOW RATES FOR : HELIUM • MULTIPLY GIVEN FlOW RATE BY 2.69 
HYDROGEN • MULTIPLY GIVEN FLOW RATE BY 3.8 
OXYGEN · MULTIPLY GIVEN FLOW RATE !Y 1.95 

DASH NO . TUllE FLOW RATE A B c 0 SUPERCEOES P/N 
CAE 00 . SCFM DIM DIM DIM ·DIM 

STEEL REF ![;:::> 

1(4 ~ BLANk 1.265 .16 .68 .81 791C81!1236 · I , 79K81!1239·1 

1(4-.01155 ~ .39 1.265 .16 .68 .81 79K88236·2, 79KB8239·2 

K4· . 086 \4 .46 1.265 .16 . 68 .81 791CB8236·3, 791(88239·3 .... 
IC4· .. 887 ~ .63 1.265 .16 .68 .81 791C81l236·4, 791C80239·4 ~ -

~ ' K4· .818 .83 1.265 . 16 .68 .81 79K81236·S. 791(80239 ·5 0> 

IC4· .889 \4 1.1!15 1. 265 .16 .68 .81 791C80236·6. 79K88239•6 I 
IC4 - . 811 \4 1.38 1. 26S .16 .68 .81 791C88236·7, 791C80239- 7 

~ 

~ 
1(4·.111125 ~ 2.82 1.265 .16 .68 .81 791C88236·8, 

u 
79K80239·8 

"' 
1(4- . 815 ~ 2.92 1.265 .16 .68 .81 791C80236·9, 79K88239·9 ~ .... 

u 
IC4· .8175 ~ 3.97 1.265 .16 .68 .81 79K88236·10, 79K88239·18 II< .... 
K4· .021 ~ 5.18 I .265 .16 .68 .81 79K88236· I I , 791<118239·11 ~ rn 
1(4-.825 ~ 8.18 1.265 .16 .611 .81 791CH236· 12, 79K88239-12 Q 

K4· .838 'A 11.66 1.265 .16 .68 : 81 79KH236 • 13 , 79K88239·13 ~ 
K4 · .835 \4 15.87 1.265 . 16 .68 .81 79K88236·14, 791(88239- 14 't:> 

':' 
K4· .848 1,4 21!1.73 1.265 .16 .68 .81 79KI8236 • IS , 79K88239·15 Q ... 
1(4· .845 ~ 26.24 1.265 .16 .68 .81 79KII236·16, 791(88239-16 !!! ,. 
K4- .ese \4 32.48 1.265 . 16 .68 .81 79KI8236·17, 791<88239·17 r 
K4- .e55 ~ 39.21!1 1.265 .16 .68 .81 79K88236·18, 79K88239·18 "' Oo 

1(4- .868 ~ 46.65 1.265 . 16 .68 .81 79K88236 • 19, 791(88239-19 ' ... -1(4- .165 "' 54.75 1.265 .16 .611 .81 791C88236·28. 791<88239-28 . --
K4• .878 ~ 63.50 1.265 .16 .68 .81 79K88236 · 21 , 79K88239 · 2 I Q 

~ 72.89 1.265 . 16 .68 .81 791<80236·22. 791C88239-22 
Ul 

K4· .175 > 

K4· .188 ~ 82.94 1.265 .16 .68 . 81 791C81236·23. 791C88239·23 I 
CUSTODIAN: .JOHN F. KENNEDY SPACE CENTER 

PfiOCUREMENT SPEC. STANOARO PART 
KSC·F-124 ORIFICE, UNION, 

COORDINATION STATUS FLARED TUBE FOR SEAL RING KC175 

KSC DE SWEET 2 OF " 
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DASH NO. TUBE FLOW RAlE A 8 c 0 SUPF:RCEOES PIN 
CRE 00 SCFM DIM OIM OJM DIM 

STEEL REF .&::::> 
1<4 - .185 \4 93 . 63 1.265 .1 6 .68 . 81 791<80236·24, 791<8111239-24 

IC4 ·, 11J98 \4 185 1.265 . 16 . 68 .81 791<80236·25. 79K88239 · 25 

K4· .895 \4 117 1. 265 .16 • 68 .81 791<88236·26 • 7911:88239- 26 

1(6 ~ BLANK 1. 398 .21 .81 .93 791(88236·32. 7911:88239-32 

IC6 · .818 ~ 1.30 1.398 . 27 .81 .93 79K88236·33, 7911:88239. 33 

K6· .1118 ~ 4 . 28 1. 398 . 27 . 81 . 93 79K88236·34, 79K88239·34 

1<6· .826 ~ 8 . 76 1. 398 . 27 . 81 .93 791<88236·35 , 791(88239 · 35 

1<6· . 834 ~ 14 . 98 1.398 . 27 .81 . 93 791<88236·36 , .791<88239·36 

IC6·. 11J42 ~ 22.86 1. 39111 . 27 . 81 .93 791<88236·37 , 7911:88239·37 

IC6·.e58 ~ 32 . 48 1. 398 .27 . 81 . 93 791(88236·38. 791<88239·38 

1<6- . 11158 ~ 43 . 59 1. 390 .27 . 81 . 93 79K811J236•39, 79k88239·39 

K6• .866 ~ 56.45 1.390 .27 .81 . 93 791<88236·4111, 79k80239· 40 

1<6- . 874' ~ 79 . 96 1.398 • 27 . 81 .93 791(88236-41 • 7911:88239-41 

K6·.882 ~ 87.14 1.390 . 27 . 81 .93 791<88236·'12, 791(80239-42 

1<6· . 891 ~ liS 1.3911J .27 • 81 . 93 791<88236-43 • 7911:88239·'13 

1<6· .898 Ji 124 l.39e . 27 . 81 .93 791(88236 · 4'1 , 791(88239·44 

1<6· . 186 ~ 146 I , 398 .27 .81 . 93 791<88236·45, 7911:88239·45 

1<6· . 114 ~ 168 1.398 .27 .81 .93 791<80236-46, 7911:88239·46 

1<6 · . 122 Ji 193 1.398 .27 .81 .93 79K8e236·47, 791C88239-47 
... 
~ 

K6• . 131 Ji 219 1.398 • 27 .81 • 93 791<88236· 48 • 791(81239·48 . -. .,. 
1<6- . 138 ~ 249 1.39e . 27 .81 . 93 791<88236-49, 791<88239 · 49 

K6· . 146 ~ 276 1.39e .27 .81 .93 791C88236·58, 791<88239 - 58 ! 
li:6- .154 ~ 387 1.398 .27 .81 . 93 • 791<88236·51 • 791<88239-51 ~ 

u 

K6• .162 Ji 348 1: JM .27 . 81 .93 79KH236·52. 791<88239-52 Vt 

:!! 
1<6· .178 Ji 375 1.398 . 27 . 81 .93 79K8e236-53. 791<88239-53 

... 
u 
0: 

1<6· - 178 ~ 411 1.398 .27 . 81 .93 791<88236·54 , 79k88239·54 
.., 
~ 

1<6 · .186 ~ 4'18 1. 398 .27 .81 . 93 79K80236·55, 791C811239 · 55 
0 

IC6· .188 ~ 458 1.398 .27 . 81 .93 79K88236·56, 79K88239- 56 i 
K8 ~ 8LANI< 1. 578 .26 1.80 1. 12 79K88236·62, 791C81239•62 ~ 

IC8·.111 ~ 1. 38 1.578 .26 1.80 1.12 791(88236·63, 791(88239·63 r-:-
Q 

K8· .828 ~ 5 . 18 1. 578 .26 1.0111 I. 12 791<88236·64 , 791<88239·64 ~ 
K8• .838 ~ I 1.66 1.578 .26 1.80 1.12 791(88236·65. 791<88239-65 > .., 

a: 
K8• .848 ~ 28 . 73 1.578 . 26 1.80 1. 12 79K88236•66, 791(88239•66 

"' K8-.ese ~ 32 . 48 1. 578 .26 1.80 1. 12 791C88236- 67. 791C81239·67 ~ 

1(8·.868 ~ 46 . 65 1.578 .26 1.80 1.12 79K81l236-68. 791<88239- 68 ! . -K8· .878 ~ 63. 58 1.578 .26 J.ee 1. 12 79K88236- 69. 791C88239 . 69 -
K8•,888 ~ 82 . 94 1. 578 . 26 1.88 1. 12 791<80236·7111. 791C88239· 70 

c; 
~ 

K8 · . 898 ~ 185 1.578 .26 1.80 1.12 791<88236·71. 791<88239·71 I ' 

CUSTOOJNU JOHN F. kEN'EDY SPACE CENTER 

PllOCUREMENT SPEC. STNtiOARD PART 
KSC·F-124 ORIFICE, UNION, 

COOAOJNATJON STATUS FLARED TUBE FOR SEAL RJNG KC175 
K5C DE SHEET J OF 4 
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DASH NO. TUBE FLOW RATE A B c 0 SUPERCEOES PIN 
CRE 00 SCFM DIM DIM DIM DIM 

STEEL REF &:>-
K8· . 188 ~ 130 1.578 . 26 1. 88 I. I 2 791<80236·72. 79K88239·72 

IC8 · .1111 ~ 157 1.578 .26 1.80 I. 12 791(80236 - 73. 791C88239· 73 

K8 · .120 ~ 187 I .578 .26 1.1110 1.12 791<81236·74, 79K80239·74 

K8· .130 ~ 219 1.578 .26 1.00 I. 12 79k80236·75, 791<80239·75 

1<8·.140 ~ 254 1. 578 .26 1.80 ). 12 79K80236• 76, 79K80239·76 

K8· . 150 ~ 292 1. 578 .26 1.00 1.12 79k81236·77, 79K80239·77 

IC8· .160 ~ 332 1.578 .26 1.01!1 1.12 791(80236-78. 791<81239-78 

K8· . 170 ~ 375 1.578 .26 1.00 I . 12 791<80236·79 . 791C80239. 79 

ICB· .180 ~ 420 1.578 .26 1.00 ). 12 791<80236·81, 791C80239·80 

K8· . 19lll ~ 468 1.578 . 26 1.00 I. 12 791<80236-81. 79K80239·81 

K8·.2H ~ 518 1.578 .26 1.00 I. 12 791<80236·82, 791<80239-82 

1(8·.210 ~ S71 1.578 .26 1.00 I. 12 79K80236•83, 79K81239·83 

K8 - .220 ~ 627 1.578 .26 1.00 I. 12 791<80236·84, 791<80239-84 

1(8- .230 ~ 686 1.578 .26 1.88 1.12 791<80236·85, 791<118239·85 

1(8· .240 ~ 746 1. 578 .26 1.00 1.12 791<80236·86, 791<80239·86 

K8· .2!50 ~ 810 1.578 .26 1.00 1.12 791<81236·87. 791<80239 - 87 

K12 ~ BLANK 2.125 .39 1.37 1.56 791<80236·93 , 791C80239·93 

1<12· .100 ~ 130 2.125 .39 1.37 1.56 79K80236·94, 791<80239·94 

Kl2·. 12GI ~ 187 2.125 .39 I. 37 1.56 791<80236·95. 79K80239-95 .... 
~ 

Kl2· . 148 ~ 254 2.125 .39 1.3? 1.56 . 791(80236·96. 791CII0239·96 -. 
IK12- . 160 ~ 

o-
332 2.125 .39 1.3? 1.56 791<80236-97. 79K8111239 · 97 

~ 
i 

K12· .Jill 420 2.125 .39 1.37 1.56 79K80236·98, 79K80239·98 ~ 
Kr2- .2ee ~ • 5111 2.125 .39 I. 37 1.56 791(80236·99, 791(80239·99 ~ 

u 
K12 - . 220 ~ 627 2.125 .39 1.37 1.56 791<80236·110. 79K80239·11110 ., 

~ 
Kl2·.240 ~ 746 2 . 125 .39 1.37 1.56 79K88236·101, 79K88239·101 ... 

lE 
ICI2· .260 ~ 874 2.125 .39 1.37 1.56 ~91(88236• 102. 79K88239•102 ~ 
Kl2· . 2811 ~ 1014 2.125 .39 1.37 1.56 ~9K88236·113, 791<80239 ·.103 "' 

~91(80236-114. 
C> 

1<12·.310 ~ 1164 2.125 .39 1. 37 1.56 791C 80239. 104 I Kl6 I BLAHK 2.203 .38 1.62 1.87 1791<88236·11 0. 791<80239 • I I 0 
~ 

1(16· . lA I 13111 2.2113 .38 1.62 1.87 791<81236 • I I I • 79K81239 • I I I ':" 
K16·.140 I 254 2.283 .38 1.62 1.87 ~91<18236·112. 79K80239 · 112 

C> 

!! 
Kl6• .181 I 421 2.283 .38 1.62 1.87 ~91<18236 • I 13 • 791<80239-113 > 

106· . 22111 I 627 2 . 203 .38 1.62 1.87 ~91<81236· "". 791<8111239 • I I 4 
r 

Kl6 · .26111 I 874 2.203 .38 1.62 1.87 ~91<80236·115. 791<80239·115 N 

~ 
K16·.3H I 1164 2.283 .38 1.62 1.87 791<80236-116. 791<80239· 116 ... -
ICI6· . 340 I 1495 2.203 • 38 1.62 1. 87 79!<81236 • I I 7 • 791<80239·117 --
ICI6-.381 I 1868 2.203 .38 1.62 1.87 1791<81236·118, 791<80239· I I 8 0 

2282 2.283 .38 1.62 1.87 791<80236 • I 19, 791<80239 • I 19 
~ 

ICI6 · . 420 I 0 a:: 

' CUSTODIAN: JOH.,. F , KENNEDY SPACE CENTER 

PR0Ct.R£MENT sPEC. STIINOMD PART 
KSC·F·J24 ORIFICE, UNION, 

COORDINATION STATUS FLARED TUBE FOR SEAL RING KC175 
kSC OE SHEET o4 OF 4 
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4730 

MATERIAL• 

OPERATING 
PRESSURE: 

FINISH: 

SCREW THREAO: 

NOTES : l. 

2. 

3 . 

<1. 

5. 

6. 

1. 

8 . 

SECTION A-A 

SEE PROCUREMENT SPECIFICATION. 
CORROSION RESISTANT STEEL !CLASS 3161, COOE "K ". 

6680 PSIG IMAXIMUHJ FOR ALL SIZES EXCEPT 6500 PSIG !MAXIMUM I 
FOR I. SIZE FITTINGS. 

SEE PROCUREMENT SPECIFICATION. 

SEE PROCUA!MENT SPECIFICATION . 

REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

OIHEHSIOHS IN INCHES. UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS ~.016. 

FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OYER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

REFERENCED DOCUMENTS SHALL BE Of THE ISSUE HI EFFECT ON THE DATE Of 
INVITATION FOR BID. 

HARKING OF FITTINGS SHALL 8E CONSISTANT WITH PAOCUR£HENT SPECIFICATION 
USING APPLICABLE KC STANDARD PART NUMBER DESIGNATIONS AND ORIFICE 
DIAMETER AS SHOWN ON THIS DRAWING AND SHALL BE LEGIBILY STAMPED OR 
EMBOSSED ON A STAINLESS STEEL TAG APPROXIMATELY I" X 2" X .117', 
THE TAG SHALL BE LOCKWIRED TO EACH FITTING AS SHOWN. 

CLEAN, PROTECT & INSPECT PER "KSC·C·I23, LEVEL 38eA, TEST METHOD I. PRIOR 
TO INSTALLATION IN FLUID SYSTEMS. CERTIFICATION REQUIRED. 

THIS DRAWING SUPERCEDES KENNEDY SPACE CENTER DRAWINGS 7'1K88Z37 AND 7'!1C80Z40. 
FITTINGS PER 79K88237 AHO 79K88Z40 ARE EOUIVALENT TO THOSE OF KC176 AHO 
SHALL BE USED UNTIL EXISTING SUPPLY IS DEPLETED. . 

ALL ORIFICES SMALL BE FLOW TESTED WITH NITROGEN MID CERTIFIED lN ACCORDANCE WITH 
FLAG NOTE '1. CERTIFICATION MUST INCLUDE FLOW RATE. TEM'ERATURE. AND PRESSURE. 

KC176K4·.030 • ORIFICE, UNION, BLKHO , ~- 00 TUBING, .830' DIAMETER 

ORIFICE. UNION, BLKHD, 
FOR SEAL RING FLARED TUBE 

ST~ PART 

KC176 

. .,. 

.. 
.0 

"' .... ... 
i 

i :r: 
u 

.; 
:::> 
! .... 

"' 
"' .... 
iA 
0 ... 

... 

0 

I 

119 



GP425 

• • 
rEO su; JLASS 

47 0 • ~ FLOW RATES ARE CALCULATED FOR AlA OR NITROGEN BY USE OF THE EQUATION: 
FLOW I SCFM I • 16 . 5 X ORIFICE AREA ISO . IN. I X 1800 PSIA UPSTREAM 
PRESSURE AT 70"F. THIS EQUATION IS LIMITED TO THE CONDITION WHERE 
DOWNSTREAM PRESSURE IS SJX OF UPSTREAM PRESSURE OR 'LESS. 

TOLERANCE ON GIVEN FLOW RATES: 

FOR ORIFICE DIAMETERS . 8055 TO .030 TOLERANCE IS ! 28X 
FOR ORIFICE DIAMETERS .831 TO .090 TOLERANCE IS ! ISX 
FOR ORIFICE DIAMETERS .891 & ABOVE, TOLERANCE IS ! 10%. 

TO DETERMINE FLOW RATES FOR UPSTREAM PRESSLRES OTHER THAN 1000 PSIA. 
MUlTIPLY GIVEN FLOW RATES 8Y1 

~EW UfSIBEBH eBESSUBE es1e 
1080 PSIA 

GIVEN FLOW RATES ARE WITHIN TOLERANCE OVER AN UPSTREAM TEMPERATURE SPAN 
OF ! 38"F. TO DETERMINE FLOW RATES FOR TEMPERATURES OTHER THAN 78"F, 
MULTIPLY GIVEN FLOW RATES BY: 

-v 5~0 46i • NEW TEMP 1 F 
.... 

TO OBTAIN FLOW RATES FOR : HELIUM · MULTIPLY GIVEN FLOW RATE BY 2 . 69 'l' 
HYDROGEN • MULTIPLY GIVEN FLOW RATE BY 3.8 -. 
OXYGEN • MULTIPLY GIVEN FLOW RATE BY 0 . 95 ... 

z 
lt 

DASH NO. TUBE FLOW RATE A 8 c 0 SUPERCEOES P/N ~ 
..J 

CRE 00 SCFM . DIM DIM DIM DIM 0 

REF 
~ 

u 
STEEL rJ) 

114 79K80237·· I , 
~ )(4 BLANK 2.862 . 16 .68 • 81 79K80240·1 .... 
II! )(4 - .te55 l4 .39 2.862 . 16 -68 .81 79)(80237- 2. i91CB0241 • 2 .... 
~ 

)(4- .81116 \4 .46 2.862 .16 .68 .81 791C80237 ·· 3, 79)(80248·3 rJ) 

79K~023,·4, ' 791(80248•4 
c.:l 

I 
K4 • .te7 % .63 2.862 . 16 .68 • 81 .... 
K4•.te8 l4 .83 2.862 .16 . 68 . 91 79KB02~~-S. 79K~0248·S 

§ 
~ l )(4-.81119 !-' 1.05 2-862 .16 .68 .81 79K8B237:·6 •. 79KB111248·6 ~ 

l 1(4- .11118 % 1.30 2 . 162 .lb. . 68 . BI . 791C8B237·7 . 79K80248·7 c 
~ 

K4· .1125 % 2.82 2.162 .16 • 68 .81 . 791<1102:p ·8. 79K80248·8 -> 
1 1(4- .815 % 2.92 2.162 ·.16 .68 . 81 791<8823,.·9, 791(8111240·9 w 

)(4·.8175 !4 3.97 2.862 . 16 .68 .81 791(88237 ~ .... 79K88248·18 

1(4 · .820 '.4 5.18 2.862 . • 16 .68 .81 791C88237·11. 79)(80240·11 

K4 · .825 % 8.1111 2.162 .16 . 68 .81 79K88237· 12. 79K88240· 12 

1(4 - .038 % II .'6~ 2.862 .16 . 68 .81 791C88237 · 13 . 79K88248 · 13 

1(4· . 11135 !4 15.87 2.862 .16 .68 .81 79ic88237. 14 • 79K88248·14 

K<4 · .8<48 \4 28 . 73 2.862 .16 .68 .81 79K88237 • 15, 79K882<48 · IS 

1(4 - . 11)45 % 26.24 2.862 .16 .68 .81 791C88237·1i>. 791C88248·16 

k4·.858 % 32 . 48 2.862 . 16 .68 . 81 791C88237-17. 791<8111248· I 7 

K.C· .ess ~ 39.28 2.862 .16 .68 .81 79K81237·18, 79K88248· 18 "' 
k4· . t68 ~ 46.65 2 .862 .16 .68 .81 791<118237·19. 79K88248· 19 'l' 

-o -
1(4·.11165 ~ 54.75 2.862 .16 .68 .81 791C8t237· 20, 79K802<C8·28 . --
K4• .878 ~ 63.58 2.862 .16 .68 .81 791<88237·21. 79K88240·21 .:; 
1(4- .875 !4 72 . 89 2.862 .16 .68 .81 79K88237·22. 791CN24t·22 ~ 

0 

1(4· . 888 % 82.9<C 2 .162 . ,,; . 68 .81 79K88237 · 23. 791(88248•23 I 
CUSTODIAN : JOHN ... KENNEDY SPACE CENTER 
PROCUREMENT SPEC. STMIOAAO PART 

KSC·F • 124 ORIFICE, UNION, BLKHD 
COORDJ~TION STATUS FLARED TUBE FOR SEAL RING KC176 

KSC DE SHEET 2 OF' .. 
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4730 

DASH NO . TUBE FLOW RATE A B c 0 SUPERC£0£5 PIN 
CRE 00 SCFM OlM DIM DIM DIM 

STEEL REF It:> 
k4 · •• 885 ~ 93 . 63 2 . 862 .16 .68 . 81 791C88237·24 , 79K88241·24 

k4. ~098 ~ I IllS 2.862 .16 .68 .81 791C80237-25. 79K80241B-2S 

k4· . 11l9S ~ 117 2 . 862 .16 .68 .81 79K80237·26, 79K81248·26 

1<6 ~ BLANIC 2.234 . 27 .81 . 93 79K8121237•32, 79K88248·32 

K6 · .018 ' 1.38 2.234 .27 .81 • 93 791C80237-33 • 79K88248·33 

IC6·.818 ' 4 . 28 2 .234 .27 .81 .93 791C8111237·34. 791CH248· 34 

IC6· . 826 ~ 8 . 76 2 . 234 . 27 . 81 .93 791C80237. 35 . 791C88248· 3S 

K6· .834 ' "14 . 98 2.234 .2.7 .81 . 93 79K80237•36 , 79K8121248·36 

IC6· .11l42 ~ 22.86 2.234 .27 .81 . 93 79K811l237 • 37, 79K80248 · 37 

K6 · .ese ~ 32 . 48 2 .234 .27 .81 . 93 79K811l237 · 38, 79K88240 • 38 .... 
1(6·.058 ' 43.59 2.234 .27 . 81 .93 79K80237 ·39, 79KB0240· 39 ~ -
1<6·.866 ~ 56 . 45 2 .234 . 27 . 81 . 93 791(88237 -48 • 79K88240• 411l .;. 

IC6•.11l74 ' 70 . 96 2.234 . 27 . 81 . 93 791C80237·41. 791<88240·4 1 I 
1<6·.882 ' 87.14 2.234 . 27 . 81 . 93 79K80237·42, 791C80240·42 el 

' 
u 

K6· .890 185 2.234 .27 .81 . 93 79K80237•43, 791<80248· 43 Cll 

IC6· .1198 ' 124 2.234 • 27 .81 .93 791C811l237. 44 • 79K80248·44 ~ 
I&J 

~- ·· 

1<6·.186 ' 146 2.234 . 27 . 81 . 93 79K80237·4S; 791CH248· 45 ! K6• .114 ' 168 2.234 .27 .81 .93 791C88237. 46. 79K882411l•46 . "' 
1(6-.122 ' ·~3 2 . 234 .27 . 81 .93 791<88237·47, 791C811l2411l•47 Cl 

K6·.1311l ~ 219 2 . 234 .27 .81 . 93 79K88237•48, 791C811l248·48 ~ 
1<6·.138 ~ 249 2.234 .27 .81 • 93 791C811l237 ·49 • 791(88248·49 ~ 

r:" 
IC6· .146 ' 276 2.234 . 27 . 81 . 93 79K88237•58, 791C88248·50 Cl 

~ 
lH 

IC& - .154 ·387 2 . 234 .27 . 81 . 93 791C811l237 ·51 • 791C811l240·51 -> 
1<6·.162 ~ 348 2.234 .27 .81 . 93 · 79K88237 ·52, 791C88248·52 ~ 

1<6·. 17111 ~ 375 2 •. 234 .27 .81 . 93 79K88237·53. 791C88248·53 

K6• .178 ' 4111 2 . 234 .27 .81 . 93 79K88237·54, 791C88248·54 

IC6·.186 ' 448 2.234 .27 • 8 1 .93 791C88237 ·55 • 791C88248 - ss· 
K6· . 188 ' 458 2.234 .27 . 81 .93 791<88237·56 . 791C88248·56 

K8 ~ BLANK 2.468 .2& 1.88 1.12 79K88237•62, 791C88248·62 

K8·.11ll8 ~ 1.38 2.468 . 26 . 1.88 1.12 791<88237·63. 791(88248·63 

1<8-.828 ~ 5.18 2 . 468 .26 1.88 1.12 79K88237•64, 791(88248•64 

K8•.8311l ~ 11.66 2 . 468 . 26 J. llllll 1.12 791C88237•65. 79KH248•65 

K8· .848 ~ 28.73 2.468 .26 J,llllll 1.12 79KIIIIl237·6f>. 791C88248·66 
N 

K8· .858 ~ 32.48 2 . 468 . 26 1.80 1.12 791<80237 ·67. 79K88241 · 67 ~ 
.0 

K8 · .lll6e ~ 46 . 65 2 . 468 . 26 1.80 1.12 79KIIIIl237·68, 791C88248·68 . -
K8·. 8711l ~ 63.58 2 . 468 .26 .... 1.12 791CN237·69, 791(88248-69 -

~ 79KIIIIl237·70 , 79K88248·78 
a 

1<8 · .888 82.94 2 .468 . 26 1.88 1. 12 ~ 
1<8· . 890 ~ 185 2 . 468 . 26 1.80 1.12 79K80237 ·71 , 79K811l248• 71 I 

CUSTOOJANt JOHN F. KENNEDY sPACE CENTER 

PROCUREMENT SPEC. ST ANDAA0 PART 
KSC·f·l24 ORIFICE, UNION, BLKHD 

COORDINATION STATUS FLARED TUBE FOR SEAL RING KCl76 

I. KSC DE SHEET 3 OF 4 

121 



GP-425 

• • • rED SUP CLASS 
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DASH NO. TUBE F'LOW RATE A 8 c D SuPERCEOES PIN 
CRE 00 SCFM DIM DIM DIM DIM 

STEEL REF fl:> 
K8· ·. 1ee \7 IJe 2 . -468 .26 1 .ee t . 12 791<80237 -72 • 791C882o48·72 

K8·. I 10 \7 157 2.4168 .26 1.88 I . 12 79K80237·73, 791C882418·73 

1(8- . 128 * 187 2.4168 .26 1.18 1.12 791<80237·7.11, 791C88248·74 

1(6 - .130 Y.! 219 2 . 468 .26 1.80 1.12 791C88237-75, 791<88248·75 

K8·, I 'Ill * 2541 2.468 . 26 1.80 1.12 791<80237-76. 79K882o40·76 

K8 -. 1511 * 292 2 . 468 .26 1.80 1. 12 791<:80237 - 77 . 791<802418· 77 

K8·. 1611 * 332 2 . 468 . 26 1.110 1.12 79K88237·78, 791C882-48·78 

K8· . 178 * 375. 2.468 .26 1.80 I .12 791<88237·79, 791(80240-79 

KB- . 180 * 428 2 . 468 .26 1.110 I . 12 79K80237·80, 79J<88240· 80 

K8·.190 * 468 2.468 .26 I .110 . 1. 12 79K88237·81, 791C88248-81 ..... .,. 
K8·.288 * 518 2.468 .26 1.00 I . 12 791<80237·82. 791<80248 -82 . -. 
K8· .210 % 571 2.468 .26 1.00 1. 12 791<88237-83. 791(88248- 83 

.,. 
K8· . 228 * 627 2 . UB .26 1.110 1.12 79K88237~84. 791<80248-84 i 

::> 
1(8- . 238 \7 686 2 . 468 .26 1.811 1. 12 791C80237·8S, 791<882-411· 85 .... 

0 
u 

K8·. 240 % 746 2.o468 .26 1.811 1.12 79K811237~86, 791<802-48·86 "' KB-.2511 % 810 2.o468 . 26 1.88 1.12 79K88237•87, 791<882o48-87 ~ .., 
u 

Kl2 ~ . BLANK 3.846 . 39 1.37 1.56 791<88237·93. 79K882o48•93 a: ... 
1 K 12· . 1811 ~ 138 3 . 846 . . 39 1.37 1.56 79K88237·94, 791<88~40·94 ~ 

"' 
K12· . 1211 ~ 187 3.046 . 39 1.37 1.56 79K811237•95 ,' 791<882418 •95 0 

K12· . 14111 ~ 2541 3.846 .39 1.37 1.56 791<80237 ·96. 791<80248·96 ~ 
1<12-. 168 ~ 33;! 3.846 .39 I .37 1.56 79Ks4237,97, · 791<88240·?7 '2 

':" 
Kl2· .188 ~ 428 3.846 .39 1.37 1.56 791<Be237 ·98. 791<882-48·98 0 

"' KI2·.2N ~ 518 3 . 8-46 .39 1.37 1. 56 791<811237:-'19, 791(811248·99 !!! 
> 

· ~ 791<88248 - 180 
... 

1<12 - . 2211 627 3.046 .39 1.37 1.56 791<80237 • IN. a:: 

1<12-.248 ~ 746 3.846 .39 1.37 1.56 791<8f12J7· 1.81 • 791(88248·181 

Kl2·.268 ~ 874 3 . 846 . .39 1.37 1.56 791C811237·182. 791(88248-182 

Kl2 -".288 ~ 1814 3.846 .JCJ 1.37 1.56 791C88237 • I 113, 791C88248· 1113 

Kl2· . 3110 ~ I 164 3.046 .39 1.37 1.56 791C88237 • I 04, 791C88240·184 

Kl6 I BLANK 3.893 .38 I . 62 1.87 79K88237· I 18. 791<80248 • I Ill 

Kl6- . 188 I 138 3.093 .38 1.62 1.87 791<88237 • I I I , 791C88240· I I I 

Kl6·. 1.118 I 2541 3 . 893 .38 l-6~ 1.87 791<88237- i 12. 791<88240-112 

1<16 - .188 I 428 3.893 .38 I .62 1.87 791<88237·113. 791C88248- J 13 

1<16·.228 I 627 3.11J93 .38 1.62 1.87 791<88237 • I I 4 , 791<80240- 1141 
"' K16· .268 I 8741 3.093 .38 1.62 1.87 .791<88237·115, 791C882o48·115 
.,. 
-4. -1<16·.388 I 11641 3.1193 .38 I .62 1.87 79K88237• 116, 79k88248· 116 . --1<16·.3418 I 14195 3.893 • 38 1.62 1.87 791<88237·117 • 791C8t248·tl7 
0 

Kl6· . 388 I 1868 3.893 . 38 1.62 t.87 791<88237 ·I 18, 791<88248·118 ~ 
Kl6· , 428 I 2282 3.893 .38 1.62 1.87 791<88237 ·I 19 , 791<88240·119 i ... 

' 
CUSTOOIAN• JOHN F". KENNEDY SPACE CENTER 

PftOtUREHENT SPEC. STMOMO PART 
KSC·F·124 ORIFICE, UNION, BLKHD 

C~JNATION STATUS FLARED TUBE FOR SEAL RING KC 176 
·. 

KSC OE SHEET 4 01' 4 
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APPENDIX A: 

GP-425 Rev. G 
Amcnd2 

KC-152 Fitting Dimensional Change Justification 

Background 
Allan Aircraft discovered a problem with the dimensions of the KC-152 reducer fittings while 
attempting to manufacture them and infonned NASA Fluid Design, NE-F2. The KC-1 52 
drawing has various reducers ranging in size from 1/4" to 2" diameter. The particular fitting that 
fell apart was a K24B-12D (1.5'' to~" reducer). Other sizes ofthe KC-152 fitting were 
evaluated and errors in the drawing were found between conversions of 79K80266 (Union, Butt­
weld Reducer) to K.SC-GP-425 (Fluid Fitting Engineering Standards). The dimension errors 
have been present since 1990. and the K12G-4A fitting has had dimension errors since 1979. 
Some sizes cannot be manufactw-ed with the listed dimensions while others have an under-sized 
wall thickness in $e transition region. No known problems have occurred in any of the in­
service KC-152s. KC-152 is a KSC drawing and is manufactured by multiple vendors. In 
addition, old versions of the 79K80266 were evaluated for previous changes that may have 
caused the issues in KSC-GP-425. 

Summary 
The buttweld reducer fitting series, KC-1 52, was found to have errors in the drawing KSC-GP-
425. Of the 39 reducers analyzed per ASME 831.3, two failed the criteria. four have thin-walls 
but pas~ and four cannot be manufisctured as dimensioned. The report, KSC-TA-9n4, details 
the analysis and makes initial m:ommendations for correcting the fittings. TA-B2B initiated an 
initial safety alert, NA-KSC-2008-01, to notify KSC and other potential users of the possible 
discrepancies within the fitting dimensions. 

The dimensional analysis of each fitting was discussed. Due to multiple drawing dimension 
changes in the past and the vast discrepancies of the transitional wall thickness from fitting to 
fitting, NE-F2, TA-B2B and NE-Ml decided to utilize the 79K80266 rev.E drawing values as 
the baseline fitting dimensions. It was also decided to make the transition wall thickness equally 
proportioned to the wall thickness of the larger end opening for all fittings. NE-Ml and TA­
B2Bs analysis and report shows that if the transition wan thickness is sized to at least equal the 
large end wall thickness, then the fitting meets ASME B31.3. A joint discussion between NE­
F2. TA-B2B and NE-Ml concluded that the transition wall thickness should be at least 1.25x's 
the thickness of the large opening wall thickness. This thickness ratio was determined to allow 
for a larger margin of safety without interfering with the butt weld area heat affected zone. 

Once a thickness ratio was determined, new dimensions were used to create a ProE model to 
verify the transition area thickness. The new dimensions were achieved by decreasing the "H" 
value of the fitting. The "H .. value is a depth dimension on the inner portion of the larger end of 
the fitting. This allows for all the fittings to have a transition wall thickness 25% larger than the 
wall of the large diameter end. The validity of the new values was confinned by the 
predominant vendor Allan Aircraft in January 2009. 

124 



APPENDIXB: 

GP-425 Rev. 0 
Amend2 

KC-116 Fitting Dimensional Change Justification 

Background 
Allan Aircraft discovered a problem with the dimensions of the KC 116 NPT-Flared Tube 
adapter fitting while attempting to manufacture i1 and infonned NASA Fluid Design, NE-F2. 
The KC 116 drawing defines various NPT-Flared Tube adapters ranging in size from 1/4" to 2" 
diameter. The particular fitting in question is the KC 116 I 20-20 adapter. The specific 
discrepancy between the KC 116 standard and an industry standard 
SAE AS 4309 I 20-20 is in the size ofthewrcnch hex. KC 116120-20 specifies wrench hex size 
of 1. 75" whereas SAE AS 4309 /20-20 specifies a wrench hex size of 1 ~688". More detailed 
research into older versions of KSC Fluid Fitting EnJineering Standards 
(NASA I KSC-GP 425) has shown that the change of wrench hex size for the 
KC 116 I 20-20 fitting had occurred in the GP 425-E revision. No reason for this change was 
docwnented. 

Summary 
Inquiry into the details of the specific adapters has shown that all SAE AS 4309/20-XX series 
use a wrench hex size of 1.688". The KC 116/20-XX also use the more common 1.688" wrench 
hex size except for the KC 116/20-20 which is the only fitting that utilizes the 1. 75" wrench hex 
size. Approach to standardizing the dimension of . 
KSC 1 16 I 20-20 was twofold: stress analysis, and other dimensional fitting standards including 
international standards and current SAE standards. 

Stress analysis of the KC 116/20-20 fitting focused on the strength of the design and stress 
induced damage to the wrench hex during maximwn torque installation (1800 in-lbs). Both 
cases, 1.688" and 1 .7S", were analyzed for potential distortion of the wrench hex flats during 
maximum torque installation procedure. For ilhmration of this effect see Figure 1. 

Figure 1: Stress concentration due to clearance; dark shaded areas, indicated by ~ws. 
designate where stress exceeds elastic defonnation limit and pennanent damage to 
fitting occurs due to plastic deformation of fitting material. 

The results of the calculations show less than 5°.4 difference in induced stress thus resulting in 
only minor difference in defonnation to the wrench hex flats. This difference in defonnation of 
the wrench hex flats is negligible. Since the body of the fitting does not change-between the two 

125 



GP-425 Rev. G 
Amend2 

wrench hex options, the stresses induced due to internal pressure arc identical and therefore 
within the original design limits. Stress limitations were thus eliminated as the cause for using 
the 1. 75 .. wrench hex size as opposed to the 1.688" wrench hex size. 

Second criterion investigated in order to determine the possible change in the design of KC J 16/ 
20-20 involved examination of dimensioning of similar fittings and comparison of the KC 116 
fitting standard with other U.S. and world wide dimensioning standards such as: ASME, ANSI, 
SAE, DIN, ISO, and JIS. Careful examination of each standard yielded nearly the same result. 
For a given style of an adapter, the mechanical fastening system remains the same, i.e. the 
wrench hex on a specific size fitting remains constant for each variation of that particular fitting. 
In many instances, DIN, ISO, and JIS standards follow an SAE standard for sizing the wrench 
hex. Examination of the SAE JS12, SAE J513, and SAE J514 standards for the AS4309 style 
fitting shows that the 20- family of fittings retains a wrench hex size of 1.688". 

Reeommeadation 
After considerable discussion, research. and analysis. no reasonable cause for retaining the 1. 75" 
wrench hex dimension on the KC 116/20-20 fitting could be found. Therefore a 
recommendation to change the wrench hex size to 1.688" on the KC 116/20-20 fitting to more 
closely follow the SAE established standard dimensions is warranted. This change will allow 
KSC engineerilig to closely follow the established nonns and practices of the rest of the fluid 
engineering community and remain in compliance with the current ISO and SAE standards. 
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Fitting Assembly Numbers 

Background 

GP-425 
REVISION G 
AMEND 4 

In the past, the specifying of fluid fittings and their associated components (including seal rings, o-rings, 
nuts, and washers) has been both time consuming and error prone. For several years, engineering has 
been simplifying the process by utilizing fitting assemblies (or, "convenience assemblies") which include 
these fittings' associated components. Unfortunately, a lack of part numbers and documentation 
describing these assemblies has reduced the effectiveness of this solution. 

Summary . 
In order to streamline drafting, modeling, and procurement activities related to the specifying of fluid 
fittings, assemblies that include associated component(s) may now be called out using an appended part 
number as outlined below. 

Fitting Assembly Numbering 

AS12SOK12 
AS4307K08 

KC176K8 
AS4301K0601 

A 
A B 
A W 
A 

Part Number Example 1 
Part Number Example 2 
Part Number Example 3 
Part Number Example 4 
Part Number Example 5 A BW 

Field 
1 Fitting Part Number 

The SAE, KC, or Allan Aircraft fitting part number (including applicable dashes). 

2 Assembly-----------------------~ 
The fitting assembly includes: 

- 1 AS1097 PTFE (Teflon) seal ring for every AS1098 flared tube end 
- 1 preformed packing (material specified in field 3) for every AS4320 boss end 
- 1 AN924 nut and 1 NAS1149 washer for AS1099 bulkhead-type fittings 
- 1 AS4326 stainless steel coupling nut for AS4301 reducer-adapter fittings 

3 0-Ring Material/ Additional Components ---------------.1 
The following o-rlng materials may be specified: 

B - for Buna N per AS28778 
T · for PTFE (Teflon) per AS9956 
V - for Viton per AS3209 

The following additional components may be specified: 
W - for 1 additional washer (2 total) 
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL 

INSTRUCTIONS 

1. The preparing activity must complete blocks 1 , 2, 3, and 8. In block 1 , both the document number and revision 
letter should be given. 

2. The submitter of thi~ fonn must complete blocks 4, 5, 6, and 7. 

3. The preparing activity must provide a reply within 30 days from receipt of the form. 

NOTE: This form may not be used to request copies of documents, nor to request waivers or clarification of 
requirements on current contracts. Comments submitted on this form do not constitute or imply authorization to 
waive any portion of the referenced document or to amend contractual requirements. 

I RECOMMEND A CHANGE: 
11. DOCUMENT NUMBER 

GP-425, Rev. G 
I 2. DOCUMENT DATE 

. September 8, 1997 
3. DOCUMENT llTLE 

Fluid Fitting Engineering Standards 
4. NATURE OF CHANGE (Identify paragraph number and include proposed rewrite, if possible. Attach extra sheets as needed.) 

' 

5. REASON FOR RECOMMENDATION 

6. SUBMrrrER 
a. NAME (Last. First. Middle Initial) b. ORGANIZATION 

c. ADDRESS (Include Zip Code) d. TELEPHONE (lncJIXieAru Code) 7. DATE SUBMITTED 

8. PREPARING ACTIVITY 

a. NAME d. TELEPHONE {Include Area Code) 

Director of Engineering Development (407) 867-2565 

c. ADDRESS (Include Zip Code} 

National Aeronautics and Space Administration, Mail Code: DE 
Kennedy Space Center, FL 32899 

KSC FORM 21-610NS (2194) (CIG 2194) 
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