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INTRODUCTION 

1. PURPOSE 

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

a. Increase component interchangeability and reliability. 

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

c. Expedite design by eliminating 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.NONGOVERNMENTALSTANDARDS 

Nongovernmental standards that are equivalent to KC standards are shown in this 
document as preferred standards for fluid fitting parts and design. These non­
goverrunental. 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 ~uid fittings equivalent to "KC" 
fittings shall use the preferred nongovernmental standards. 

1 
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·.084 a: 

·10 'l6 ,8750·14·UNJF·3A .484 .281 .767 • 53"1 1.125 .773 . .865 .875 • 
c 
Ul 

·12 =t£ 1.111625·12·UNJ·3A • 68"1 •.81115 ."138 .664 1.375 ."145 1.051 1.062 !e 
.338 > 

•.887 
... 

·16 I 1.3125·12·UNJ·3A .844 1.188 ."113 1.625 1.1"15 1;_301 1.312 
a; 

·.085 ·.11116 '& 
·20 1% I ,6258·12·UNJ·3A 1.978 .382 1.501 1.147 1.875 1.507 1.614 1.625 ~ 

·.GJ08 

·24 1~ 1.8750· 12·UNJ•3A 1.312 
·.095 

.3"13 '· 758 1.381 2.125 I. 756 1.864 1.875 
Ill 

·28 t=t£ 2.251118·12·UNJ·3A 1.547 .466 2.125 1.646 2.500 •.020 2.131 2. 23"1 2~250 
cr 

·.1!118 -
-.005 cD 

·32 2 2.5000· 12·UNJ·3A I, 781 ,476 2.375 1.888 2.758 2.381 2.48"1 2.508 z 
~ 
15 
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!DASH 
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K L. N p R s v .v i 

a; 
TUBE ·.1110111 ·.916 ·.01111 ·.000 •.016 DIA ·.901~ MIN X y 

'U' 
00 ·.845 ·.000 ·.845 •.016 ·.09111 •.0B2 REF •.881 ~ 

NO. REF 
~ 

Q ... 
2! 

·4 % 1.026 .140 .448 .125 .562 .020 .0075 • 22111 .261 .8533 > 
• 0"14 It! 

·6 ~ 1.184 .156 .481 .141 .688 .097 .336 ,401 

·8 ~ 1.268 .187 .57111 .156 .875 .014 .450 .515 

·10 'l6 1.401 .21"1 .628 .172 1.000 .832 ,024 .569 .625 .8683 

·12 =t£ 1.188 .B23 .685 • 750 
1.572 .737 ~ 

•16 I 1.438 • "168 1.033 
.125 f--

·20 11,4 1.61"1 .78"1 I. 750 .02"1 1. 2111111 1.281 
.234 ~ .188 ~ .849 .071 

·24 I~ 1.635 .sea 2.Gl00 1.458 1.531 
·r--

·28 l=t£ J. 7"11 .873 2.375 1.6"10 I. 7'1111 
16 r-- ~ • 050 .044 .9"10 

·32 2 1."116 .883 2.625 I. "140 2.11140 ~ 
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---------··----~~~ IFEO SUP CLASS 

NONE 

NOTES• [::::> 
2. 

3. 

.c. 

[LJ:> 
11. 

(;ROOVE FORHED SHALL BE SMOOTH AND FREE OF ALL THREAD HARKS. 

ON STYLE S FITTINCi END THE L DIMENSION PROVIDES FOR A WASHER TO 
FORM BACKING FACE AGAINST BlLKHEAD AND A .031 INCH LAND FOR 
POSITZONINO IN BULKHEAD. OH STYLE E FITTING END NO WASHER IS 
REOUIR£0, 

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

DIMENSIONS IN INCHES Lfji.ESS OTHERliiS£ sPEC IF lED • 

THIS SURFACE SHALL BE FREE OF BURRS. LONGITUDINAL AND SPIRAL TOOL 
MARKS AND SHALL BE SMOOTH, EXCEPT THAT ANNULAR TOOL MARKS VILL BE 
ALLOWED TO &4 MICROINCHES M MAX, 

LEAVE GROOVE CORNERS AND EDGES .81!5 MAXIMUM RADIUS. FINISH GROOVE 
TO &4 MICROINCHES AA MAX, 

DIMENSIONS C· D. F. AND X SHALL BE CONC£NTRIC WITH EACH OTHER AND 
WITH ALL ElEMENTS OF THE 37• ANGLE CONICAL SURFACE MEASURED AND 
CALCULATED AS INCLUDED ANGLES WITHIN .1!1!5 T,I.R. 

T <THREAD PITCH DIA. I SHALL BE CONCENTRIC TO DIMENSION 'C' WITHIN 
.815 T.I.R, 

SOUARENESS BETWEEN THREAD PITCH DIAMETER AND FACE OF HEX ON STYLE 
E OR FACE CF SHOULDER ON STYLE S FITTING ENDS SIW..L NOT EXCEED .1!1!5 
FOR SIZES DASH 10 AND SMALLER OR .008 FOR I.AROER SIZES. WHEN 
MEASURED AT THE OUTER DIAMETER OF THE FACE. 

CHAMFER .45• • 5• OPTIONAL. 

RQIJGHNESS OF MACHINED SURFACES SHALL BE 125AA MAXIMUM PER ANSI 
846.1 UNLESS OTHERWISE SPECIFIED. 

DESIGN STANDARD 

KC104 

5 



~ NOTICE• WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS OR OTHER DATA ~RE USED FOA ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT 
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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 ORAWINQS, SPECIFICATIONS, OR OTHER OATA 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 MAY IN ANY WAY BE RELATED THERETO, . 

"' 

"' 

DASH TUBE 
DO 

NO. REF 

·8 ~ 

•Ill ~ 

·12 ~ 

·16 I 

·20 I~ 

·24 I~ 

·28 I~ 

·32 2 

THREAD T 
MIL·S·887q 

rt:> 
• 4375·20·UNJF ·3A 

.5625·18·UNJF·3A 

• 7500·16·UNJF ·JA 

.87'50· 14 ·UNJF ·3A 

1.0625·12·UNJ·3A 

I. 3125·12·UNJ·3A 

1.6250·12·UNJ•3A 

1.8750·12·UNJ·JA 

2.2500·12·UNJ·3A 

2.5000·12·UNJ·3A 

NOTES• 

c D F 
·.080 •.003 ·.002 

A 8 ·.005 DIA E ·.003 J L v w 
X DIA •.000 DIA •.000 ·.015 •.001~ MIN •.002 

.172 

,2q7 

• )qJ 

.484 

.seq 

.844 

1.078 

1.312 

1.547 

I. 781 

[:::> 

2. 

J. 

B;:> 

tt:> 

~ 

rr:> 
e. 

·.045 

I~ 
•,0415 •• 000 ·.00111 

• fi;:::::> G:.;::::> ~ 
•.003 .208 .Jsq .lqJ .688 • 364 .565 .075 .020 .0075 .220 ·.004 

.213 • 476 .JIB .813 .481 .571 .083 .007 . 336 

•.004 .268 .654 .426 1.000 ·.003 .660 .672 .0q4 .014 .450 ·.004 

.281 .767 .'53q 1.125 .773 .773 .107 .032 .024 .560 

•.005 ,qJ8 .664 1.375 ,q45 .87q .023 .685 

•• 007 • 330 

·.005 1.189 ,qiJ 1.625 l,lq5 ,q26 .'l68 
•.016 -

·.008 
.382 1.501 I. 147 1.875 1.507 • q73 .02'l 1.200 

·.00!5 .125 .040 
,3q3 1.750 I. 391 2.125 I. 756 1.0q8 !.450 

·.010 
,466 2.125 1.646 2.500 •.020 2.131 1.223 1,6q0 

.0'50 .044 ·.005 • 476 2.375 1.880 2.750 2.381 '· 348 J,q40 

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

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

DIMENSIONS IN INCHES, UNLESS OTHERWISE SPECIFIED. 

THIS SURFACE SHALL BE FREE OF BURRS, LONGITUDINAL AND SPIRAL TOOL 
MARKS AND SHALL BE SMOOTH EKCEPT THAT ANNULAR TOOL MARKS WILL 8E 
ALLOWED TO 64 MICROINCHES AA MAX, 

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

DIMENSIONS C. D· ~. AND X SHALL BE CONCENTRIC WITH EACH OTHER AND 
WITH ALL ELEMENTS OF THE 37• ANGLE CONICAL SURFACE MEASURED AND 
CALCULATED AS INCLUDED ANGLES WITHIN ,005 T,I.R. 

T I THREAD PilCH OIA, I SHALL BE CONCENTRIC TO DIMENSION •c• WITHIN 
• 015 T,J,R. 

ROUGHNESS OF MRCHINEO SURFACES SHALL BE 125AA MAXIMUM PER ANSI 
846.1 UNLESS uTHERWISE SPECIFIED. 
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F ITT lNG END PER 
KC141 FOR TUBE 
SIZE SPECIFIED 

Dllll HOLE 
DEPTH 0 

DASH NO. 

CRE AL 
STEEL ALLOY 

K6·4 06·4 

k8·4 08·4 

K8•6 08·6 

K10·6 D10·6 

1(12·4 012-4 

K12·6 012-6 

Kl2·8 012·8 

K16·B 016·8 

K16·12 016·12 

K20·8 D20·8 

K20·12 020·12 

K20·16 020·16 

K24·12 024-12 

K24·16 02'1•16 

K24·20 024·20 

K32·16 032·16 

K32·20 D32·20 

K32·24 032·24 

THREAD T (REF I 

FITTING END PER KCJ0S 
STYLE E. FOR TUBE SIZE 

SPECIFIED 

SEilll RING 
PER KC103 

( ~EF" ) 

DETAil. A 

CONICAL END MATES TU8E END A c 1 o WITH FITTING FOR 
•.000 REF REF 

TUBE 00 TUBE THREAD T ·.075 
00 REF 

* .974 • 172 .219 
1,!0 7/16·20 

\7 1.005 .219 .313 I 

* 9/16·18 
~ 1.036 .234 .281 

1,!0 7116·20 
1.099 

~ ~ 9/16·18 .266 .313 

\7 3/4·16 
1.193 

1.271 
I .281 .344 

~ 1·1116-12 1.474 

\7 3/4·16 1.411 .438 

* 
f---

1·1/4 l·l/16·12 1.536 .313 .375 
1---

I 1·5/16-12 1.599 .438 

~ 1·111b·l2 
l.b30 .406 

1-l/2 I I·S/16··!2 .344 
!---

1-1/4 1·5/8·12 1.693 .500 

I 1·5116·12 2.036 .625 

2 1·1/4 1·518·12 1.786 .496 .469. 

1-l/2 1·7/8·12 1.911 .531 
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SEE PROCUREMENT SPECIFICATION: ALUMINUM ALLOY. 2024·16. CODE '0': 
COIIROSION RESISTANT STEEL CCLASS 316>. CODE ."K· CWAS CODE ·c·> 
SEE PROCUREMENT SPECIFICATION 

SEE PROCUREMENT SPECIFICATION. 

REMOVE BURRS ANO SLIVERS. BREAK SHARP EDGES UIIILESS OTHERWISE NOTED. 

DIMENSIONS IN INCHES UNLESS OTHERWISE SPECIF'IEO. 

FOR DESIGN FEATURE PURPOSES. THIS DRAWING lAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENcED HEREIN. 

REF'EREtiCEO DOCUMENTS 'SHALL BE OF THE ISSUE IN £>FECi ON lHE DATE OF INVITATION 
FOR BID. . 

HARKING OF FliTINGS SHALL BE CONSISTANT WITH PROCUREMENT SPECIFICATION USING 
A~PLICABLE KC SlAN!JARO AND PART NUMBER OESIGNAi!DNS AS SHOWN ON THIS DRAWING. 

KCI06KS·f; : REDUCER-ADAPTER • FOR ~ 00 lUBE CONICAL i'JTTING 
END TO 36 00 lUBE. CORROSION RESISTANT STEEL 

KCI0601Z·4 : RI!DUCER·AOAPTER - FOR ~ OD TUBE CONICAL FITTING 
ENO TO ~ 00 TUB£. ALUMINUM ALLOY 

' ., 

' II> 

oa: ·Z >- ~=~~--------------~~-=-~~~~~~~=~:-::---------..;..------...L~ :t'~~~ CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 
201--
~ .... ~ -'¢ PROCUREMENT SPEC. 

::J: ~£~.! KSC·F-124 
:s:a:z 

••WOZZ 
lj~ LL ~ ~ COORDINATION STATUS 
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1-0>>-Z 

REDUCER-ADAPTER, 
END FITTING AND 

TUBE FOR SEAL 

CONICAL 
FLARED· 
RING 

STANDARD PART 

KC106 
SHEET 2 OF 2 ~f~i~ KSC 0£ 
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FITTING END PER KC105 
STYLE G FOR APPLICABLE 

TUBE .SJZE. TWO ENDS 
DETAIL A 

DASH NO. ~ DJM. 
SWIVEL ~IUT 

TUBE THREAD T B DIM c 0 E PAO KCI39 RETAIN 

CRE AL DD REF •.000 •.B00 DIM RAO DIM. CRE AL lNG 
STEEL ALLOY REF -.063 -.063 REF t.83 STEEL ALLOY WJRE 

K4 04 ~ 7116-20 .906 .704 1.001!1 .1!163 .438 K4 04 KCI65·4 

K6 D6 * ~/16-18 1.078 .891 1.250 .563 K6 06 KCI65·6 

K8 DB ~ 3/4·-16 1.266 .969 1.375 .750 K8 08 KCI65·8 
.0~4 

K10 011!1 :\ 7/9-14 •1.469 I~ 141 I .625 .875 . K10 010 KC165·10 

K12 012 ~ 1·1/16·12 1.672 1.204 1.750 1.063 K12 012 KC165·12 

Kl6 016 I 1-5116·12 1.828 I .422 2.001!1 
.125 

1.313 Kl6 016 KCJ65-16 

K20 D20 1% I·S/8·12 2.078 1.704 2.313 I .60!5 K20 020 KCI65·20 

K24 024 ~~ l-7/tl·J2 2.344 1.875 2.59'1 
.188 

I .875 K24 02'1 KCI.65·24 

K28 028 ~-J ~-11'1·1.'? 12.628 2.063 2.900 2.250 K28 D28 KCI6~·28 ---
KJ2 032 2 2-112-12 3.078 2.454 3.375 .250 2.500 K32 032 KCI65-32 

H.:ITERIAL: SEE PROCUREM~NT ~PECIFiCATION, 
ALUMINUM ALLOY, c014·T6, CODE -o· 
CORROSION RESISTANT STEEL !CLASS 3161, CODE 1<" I WAS CODE "C"l 

FJNISH: SEE ?ROCUREM~NT SPECIFICATION. 

SCREW THREAOz SEE PROCUREMENT SPECIF'ICATION • 

NOTES: 

EXAMPLE OF 
PART NOS. 

I. REMOVE BURRS AND SLIVERS. BREj:IK SHARP EDGES UNLESS OTHERIIIS£ 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 BID. 

s. MARKING OF FITTINGS SHALL BE CONSISTENT W!TH PROCUREMENT SPECIFICATION USING 
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS OR~WING. 

TOLERANCE UP TO AND INCLUDING -6 51 ZE t2·112" ABOVE ·6 SIZE H-: 12". 

KC107K8 : TEE WITH SWIVEL END ON RUN, ~· 00 TUBING. CORROSION RESISTANT STEEL 
KC!07012 = TEE WITH SWIVEL END ON RUN. *' 00 TUBING. ALUMI~ ALLOY 

I~ a:> 
z 

~ 
a: 
0 

~ 

. 
"' 

"'ffiofS ~ ~C~U~S~T~OO~JAN-,-----,.....-------J--OHN~-F=-. -K--E~N~NE=D--Y-S~P~AC~E~C~EN--T~E~R~--------------""""~ 
z~~~z: E:=-:~~~=-==~-'"T'-------...;;.;~-~~;..-;;........;;;..;.,.;;,;;...;;.;;...;.;.;;..... ____ '"T' ___________ -1 
w <t_. ... PROCUREMENT SPEC. 
i~sa:~ w::z:w,.. KSC·F·I24 

.. ~:5 ~ z .... ~~-~-~~~ ... 
~!5 "- ~ ~ COORD I NAT ION STATUS 

STANDARD PART 

KC107 
-ULIJ t­
~0>>-Z 
~g: ~ ~'#: LK_s_c_D_E ______ _. ________________________ ..... __ s_HE_E_r __ •_OF __ ~ __ __. 

KSC FORM 32-85 ICG 4/921 
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GP-425 

• • • 'FED SUP CLASS 

4730 

-~ 
OET A I L A .t:::;:: A "' ... . 

R 

I ;! --
- -' --r----- 1--- I 

-- I ~ ! £-'f. i 
AN92~UT 

SEAL RiNG 
THREAD T PER KCI03 

;'-'!.I+.~ J FITTING END PER KCI0S ( REF ) ( I +_b-:-l. ) B C REF l 

STYLE G FOR APPLICABLE \ . 

""~ J ~ TUBE SIZE 

KCI40 I 
c I ' I 

WASHER 

FiTTING ~N~PER KC13B 

·~. 
l--/· STYLE T FOR APPLICABLE 

TUSE S!ZE DETAIL A 

DASH NO. 1UBE 

CRE AL 00 

STEEL ALLOY REF 

K4 04 ~ 

K6 06 * K8 08 ~ 
Kl0 010 !if, 

1<12 Dl2 ~ 

KJ.;. 016 I 

K20 020 1\4 

K24 f 02·1 1!7 

K2S D28 I~ 

K32 032 ~ 

MATERIAL• 

Fl!>llSH• 

SCREW iHREAD: 

NOTES: 

~ DIM. 
I BULKHEAO NUT WASHER 

THREAD T B DIM E RAD A RAD F PAD 
REF •.000 •.000 •.03 •.03 DIM. FOR CRE FOR AL FQR CAE 

·.063 -.063 -.03 -.03 •.• 816 ii.~E_,EL* ALLOY S6~c;E!:E.,L ·.IIIlA ASSY 

7116·20 .906 1.~63 .063 .242 .438 AN9.!4·K4 AN924•D4 KCI40C4 

9/16·18 1.078 1.281 .317 .563 AN924·K6 AN924·D6 KC140C6 
.094 

3/4·!6 1.266 1.485 .414 • 750 AN924·K8 AN924•08 KCJ40C8 

7/8·14 1.469 1.735 .484 .875 I'IN924·Kie AN924·010 KC140CI0 

1·1/16·12 1.672 1.969 .586 1.063 ~924•KIC! AN9;!4·QI2 KC!40CI2 

I ·5116·12 1.828 2.078 
.125 

.719 I .313 "'N92~·KIE AN924·016 KCI4CIJCI6 

1·3/8·12 2.ia78 2.281 .875 1.62S ~N92~~1<2~ AN924·020 KC140C20 ---· 
!-718~12 ~.344 2.422 1.031 1.87S ~N924·K24 AN924·Q24 icCi40C24 

2·114·1.::! 2.828 2.:'113 1.125 2.250 ~924·!<2E AN924·028 KC140C?!I 

.?·II:;>· i2 j3.37!l 2.922 .188 I .383 2 .S00 ~N924·K32!AN924·032 ·i<c 140C32 ___ ..__ --
-S:OE OROCUREH!:.r.T SPECIF'ICATJON. 

ALUMINUM A~LOY. 2014·1!>, CODE 1)" 
CORROSION RE5iSTANT STEEL tCLASS 316>. COOt: 1<" ti~AS CODE "C'J 
*AN924 CAES NUTS HA'!' BE EITHER 304, CODE ".r OR 316, COO( 1C -. 

SEE PROCUREMENT SPECIFICATION. 

SEE "'ROCUREHEtlT SPEC IF !CAT ION. 

REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES t.iNLESS OTIIERWISE NOTEC. 

FOR AL 

'}!:Lc;~y 

KC140D4 

KCI4006 

KCI40D8 

KCI40010 

KC140012 

KC1400!6 

KC140020; 

KCI 40uZ:J I 

KCl4.0028 I 
KC_~4_!032 j 

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

EXAMPLE OF 
PART NOS. 

:;, 

4. 

s. 

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

REFERENCED OOCUMENTS SHALL BE OF THE ISSUE IN EFfECT ON Tl-tE DATE OF INVITATION 
FOR BID. 

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

TOLERANCE UP TO AND INCLUDING ·6 SIZE !2·112' ABOVE ·6 SiZE tl·l/2'. 

KCI081<8 = ELBOw.~· 00 TUBING, CORROSION RESISTANT STEEL 
KCI0BDI2 = ELBOW, ~· 00 TUBING, ALUMINUM ALLOY 

IS> 
~ -
0:. 
z :. 
<1 
a: c 
I:J 
a: .. 
... ... a: 
b· 
1-:-
0 
UJ 

~ 
> 
\;J 
a: 

' 
"' 

"~c~~~C~US~T~OD~JA-N-,--------~--------------j~OHH~~F~.~K~E~~~O~Y~S~PAC~E~C~E~N~TE~A~----------------------------~~ 
%~~~2:~~~~~~~~--r-------------~~--~~~~~~~--~---------,----------------------~ ~ ... 5 ~ ~ PROCUREMENT SPEC. 
3:~£~2: KSC·F-124 

- E,~~z ~=~~'=':"~~~~ 
~~ ... ~~ COORDINATION STATUS 
-uw .... 

STANDARD PART 

KC108 
o~~~~ JCSC DE SHEET OF 

ZQ.:Z:<l>L-~~----~------~------------------------~------------------~----------------------~ KSC FORM 32·85 CCG 4/921 
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FITTING END PER KC10S 
STYLE G FOR APPLICABLE 
. T.UBE SIZE, TWO ENOS 

FITTING END PER KCI37 
FOR APPLICABLE TUBE SIZE 

SEAL RING 
PER KC10J 

I REF l 

KC165 RETAI!ING 
WIRE 

KC139 
SWIVEL NUT 

DETAIL A 

uiiSH NO, SWIVEL NUT 
TUBE THREAD T II DIM, B DIM c 0 E PAD KC139 IIETAIN 

!. CRE AL 00 REF •.800 •.000 DIM RAO DIM.· ·CAE Al lNG 

1STEEL AlLOY REF -.063 -.031 REF !.03 STEEL ALLOY WIRE 

K4 D4 ~ 7/16·20 .906 .704 1.000 .0b3 ,438 K4 04 KC165·4 

K6 D6 ~ 9/16-18 1.078 .891 1.250 .5b3 K6 06 KCI65-b 

KB D8 !.; 3/4·16 1.266 .969 I .375 .750 K8 DB KC1fi5·B 

% 
.094 

Kl0 010 7/8·14 1.469 I, 141 1.625 .875 Kl0 010 KCibS·I0 

Kl2 012 ~ 1·1/16·12 I ;672 1.204 1.750 I .063 Kl2 012 KCI65·12 

Kl6 Dlo I 1-:i/16-12 1.828 I .422 2.000 
.125 

1.313 K16 016 KCI65·16 

K20 D20 I~ 1·5/8·12 2.078 1.704 2.313 1.625 K20 020 KCI£>5·20 

K24 024 IY.! 1-7/8·12 2.344 1.875 2.594 
.188 

1.875 K24 024 KC1~5-24 

1<28 D28 I~ 1·2·114·12 2.828 2.063 2.900 2.250 K28 028 KC165·28 

t<32 C32 2 2-112-12 3.078 2.454 3.375 .250 2.500 o<32 032 KCI65-32 

HATE:RIAL: SEE PAQCUR~H(NT SPECIFICATION, 
ALUMINUM AlLOY, 2014·T6, CODE 'D' 
CORROSION !lCS!STANT STEEL !CLASS 3161, CODE l<' tWAS CODE 'C'l 

FINISH: SEE PROCURI:t~ENT SPECIFICATION.· 

SCREW THREAD: SEE PROCUREMENT SPECIFICATION. 

NOTES: 

EXAMPLE OF 
PART NOS. 

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

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

3. FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENt~ OVER PRDCURE~ENT 
DOCUMENTS REFE~NC~D HEREIN. 

4. REFERENCED. DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE. DATE OF INVITATION 
!'OR 81(1. 

5. MARKING 01' FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING · 
APPLICABlf KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS ORAWINO. 

TOLERANCE UP TO AND INCLUDING -6 SI,ZE t2·112" ABOVE -6 SIZE !l-112" • 

KCI0'1K8 ·: TEE WITH SWIVEL END ON OUTLET, W 00 TUBING, CO_RROSION RESISTANT STEEL 
KCI0'1012 • TEE WITH SWIVEL END ON OUTLET.~· 00 TUBING, ALUMINUM ALLOY 

' CD 

w 

••• 
I~ 
> 
II! 

"' ... 
' C5l . 
"' 
0 

I 
c.:lffic~ ~ I-:C~U--S~TO~D~I:-:A~N~:-----------~J--OHN~"':F:".-.K~ENN~E~O~Y~SP~A""'C~E~C--E~NT~E~R:---------.o...------'-1 
z~ ~~:!: E~~~~-====-=--r-------.-;,;....;...;...;;...;.;;;.,;;..;;;.;;....;;...;.;;;.;;;..;.;;...~;._----r------------i 
"" <t ..J ,_ PROCUREMENT SPEC. 
5%5a:~ w::Ew... KSC-F-124 

.. ~~~ z I""!'====~==-~~ 
~~ ... ~~ COORDINATION STATUS 

STANDARD PART 

KC109 
-uUJ ~ 
t-Q>>Z 
oa: <t z w KSC DE SHEET I OF 
Zll. :Z:<t> .._ ________ .._ ________________ ,.... _____ _., __________ __. 

TEE ASSY~ FLARED TUBE, 
FEMALE SWIVEL END ON 

OUTLET, FOR SEAL RING 
KSC FOAM 32·85 CCG 4/921 
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FITTING END PER KC138 
STYLE T FOR APPLICABLE 

TUBE SIZE 

FITTING END PER KC105 
STYLE G FOR APPLICABLE 

TUBE SIZE. TWO ENOS 

DASH NO. 

CRE Al 
STEEL ALLOY 

K4 04 

K6 06 

K8 08 

1<10 010 

1<12 012 

K16 016 

K20 020 

K24 024 

1<28 026 

K32 D32 

MATERIAL: 

FINISH: 

SCREW THREAD: 

NOTES: 

EXAMPLE OF 
PART NOS. 

]. 

2. 

3. 

s. 

DETAIL A 

TUBE THREAD T ~ DIM. ~ DIM, E RAO F PAD BULKHEAD NUT WASHER 

00 REF •.000 •.800 •.03 
REF ·.063 -.063 -.03 

~ 7/16·20 .906 1.063 .063 

% 9/16·18 1.078 1.281 

~ 3/4·16 1.266 
.094 

1.48S 

~ 718·14 1.469 1. 735 

~ I· 1116·12 1.672 1.969 

I 1·5116·12 1.828 2.078 
.125 

I !A 1·SIB·I2 2.078 2.281 

I~ 1·718·12 2.344 2.422 

I~ 2·1/4·12 2.828 2.813 

2 2·112·12 3.078 2.922 .188 

SEE PROCUREMENT SPECIFICATION. 
ALIJMINUM ALLOY, 2014·16, CODE "D" 

DIM. FQ~_CRE F:L~YL ~~~E~~E •.016 STEEL 
• .AI~ .. c::o::v .. "6c::-.. -.,. .ASSY-

.438 AN924·K4 AN924·04 KCI40C4 

.563 AN924·K6 AN924·D6 KC140C6 

.750 AN924•K8 AN924·08 KCI40C8 

.875 AN924•KJ0 AN924·010 KC140CI0 

1.063 AN924•KI2 AN924·012 KC140CI2 

1.313 AN924·K16 AN924·016 KC140CJ4 

I .625 ~~N924 ·K2e AN924·020 K.C140C2Q 

1.875 AN924•K24 AN924·024 KC140C24 

2.250 AN924·K28 AN924·028 KCI40C28 

2.500 AN924·K3< AN924·032 KC 140C32 

CORROSION Rt:SISTANT STEEL I CLASS 316), CODE "K" I WAS CODE "C"J 
-IIAN924 CRES NUTS HAY BE EITHER 304; CODE "J" OR 316, CODE 1.:". 
. . 

SEE PROCUREMENT SPECIF1CATION. 

SEE PROCUREMENT SPECIFICATION. 

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

FOR AL 

~l;;Ls~Y 
KCI4004 

KC 1'1006 

KC14008 

KC 140010 

KCI40012 

KC140016 

KC140020 

KC140024 

KC140028 

KC140032 

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

FOR DESIGN FEATUR£ PURPOSES, THIS ORAWIIIIG TAKES PRECEDENCE OYER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

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

MARKING OF FilliNGS 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 t2·1t2• ABOVE ·6 SIZE t1·l/2'. 

KCJ10K8 = TEE. AOJ. END ON RUN,.¥.!' 00 TUBING. CORROSION RESISTANT STEEL 
KC110012 : TEE. AOJ. END ON RUN. if• 00 TUBING, ALUMINUM ALLOY 

. 
ID 

i 
a: c ... a:: .. 
> 
!:! 

0 ... 
~ 
> 
~ 

c.:>fficffi~ ~C~U~S~TOD~I~AN--,------------J~OHN---=F-.-K-E~NN--E~D-Y~sP ... A-_C"":E~C"=E-NT~E~R~-----_,.--------~ 
:z~l!!~z: E~=~=-==-....,-------..;;;;~~..;.;;;;.;;.=;.;...;;;..;=~.:;;.;.~;.;...----,r-----------~ 
"' " -' ,_ PROCUREMENT SPEC. 
5~3a:~ 

UJ z: w>- KSC·F-124 
z:a:z 

w~~a~~~=~=~IN~A~T~I~O~N~S~T~A~T~~~ 
u:::> z:­
-uLLJ .... 
t-O>~Z 

STANDARD 'PART 

KC 110 
o a: <t z w KSC DE SHEET OF z Q. J:<t > .._ _______ ...... _______________________ .....~.._ _________ __, 
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DETAIL A 1--- A A~ FITTING ENO PER I<CI05 
"-1 :m.r:--~:r---+--"""1:'--:::::~ I STYLE G FOR APPLICABt.E 

. I tli J -- _.: ~TUBE SIZE. TWO ENOS 

-'~ ~~~E'~T=-; ~= tlJU-
SEAL RING 

THREAD T PER KCI03 i .\ .. :~Ji+_c,_l r ~ 
KCI40 I I I I I 

WASHER 

FITTING EN~PER KC;38 
STYLE T FOR APPLICABLE 

TUBE SIZE 

~~ #///> 
l--/' 

DETAIL A 

DASH NO. 

CRE AL 
STEEL At.I.OY 

FINISH: 

SCREW THREAD: 

NOTES: ). 

2. 

3. 

4. 

s. 

~ 
EXAMPLE .OF 
PART NOS. 

Tli!E 
OD 

REF 

SEE PROCUREMENT SPECIFICATION. 

SEE PROCUREMENT SPECIFICATION. 

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

DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOt.ERAII!CE DECIMALS :.016. 

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

REFERENCED DOCUMENTS SHAI..L BE OF THE ISSUE IN EFFECT ON lHE 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. 

TOLERANCE UP TO AND JNCt.UOING ·6 SIZE !2·1/2• ABOVE -6 SIZE 11·1/2'. 

KCJIJ1<8 • TEE. ADJ. ENO ON OUTLET, W 00 TUBING, CORROSION RESISTANT STEEL 
KCillDI2 • TEE. ADJ. END ON. OUTLET. *' OD TUBING, ALUMINUM ALLOY 

. 
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~ c a: 
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<=~ ~ciffi ~ 1-C-US-TO_D_I_AN_: ____________ .J_O_H_N_F_. _K,_E_NNE __ D_Y_S_P_A_CE_C_E_N_TE-R---------------"--1 

z~~~ x ~--~;.....--=--~------..;,.;..... __ -.....;.;..,...;.....;.;;....;-.....;. ____ ,_,r--------------1 
w <l -'... PROCUREMENT SPEC. 
s'""-' " ~~~~ KSC·F-124 
.. ffi~!z~=~~~~=~~ 
tl!S"'~~ COORDINATIC)N STATUS 

STANDARD PART 

KClll 
-(JLaJ .... 
.... 0>>% 
o a: <r z w KSC DE SHEET I OF I 
z D. :::t: <l > L---------.L..-------------------------~------~---"' 

KSC fORM 32·85 ICG 4/921 
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FITTiNG END IN ACCORDANCE 
WITH KCI3S FOR TUBE SIZE FllTING END IN ACCORDANCE 
SPECIFIED WITH KCJ05, STYLE E FOR 

~-J-\1--- M I TUBE SIZE SPEC IF);:_ R~F --j 

I \ '0 -I ,-oETAIL A j /- _,, 

t~=-== -Tr.~ f~' 
THREAD T-' ,-:-=-_11"""11---il""'""'<l~_...,-_ r'-- ~-w 

j ~ -,;THREAD T ' -!.-

DRILL I tiC. 50 CHAHI'ER IS' !5' -r:::-ITYPJ 
1 

_
065 

__ 
0751 

TO DIMENSION E 

SEAL RING 

~i\" 

~ 
DETAIL A 

2 HOLES 

DASH NO. TUBE THREAD T A E M 

CRE AL OD REF IREFI <REF I +.01!10 

STEEL ALLOY REF -.063 

K4 04 ~ 7116-20 .172 .688 1.<'34 

k6 06 3£ 9/16·18 .297 .813 1.328 

K8 08. Y.z 3/4- !6 .391 1.000 1.516 
\ 

kl0 010 ~ 7/8·14 .484 1.125 1.687 

Kl2 012 ~ l•l/16·12 .609 1.375 1.922 

Kl6 016 l , ·5/ 16· 12 .844 1.625 I .969 

K20 020 ·~ I·S/8·12 1.078 1.875 2.094 

K24 024 ~~ 1·718·12 1.312 2.125 2.266 

i KK8 028 I~ 2·1/4-12 1.546 2.S00 2.547 

K32 032 2 2·1/2·12 1.780 2.750 2.766 

MATERIAL: SEE PROCUREMENT SPECIFICATION. 
ALUMINUM AL~OY, 2024·T6. CODE "0" 
CORROSION RESISTANT STEEL ICLASS 3161. CODE "j(. I WAS CODE "C") 

FINIS!+. 

SCREW THREAD: 

. NOTES: I. 

EXAMPLE OF 
PART NOS . 

2. 

3. 

4. 

5. 

SEE PROCUREMENT SPECIFICATION. 

SEE PROCUREMENT SPECIFICATION. 

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

DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMAL$ t.016. 

I'OR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE 01' INVITATION 
FOR 810. 

MARkiNG OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECII'ICATION USING 
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 

KCII2K4 • ADAPTER; 14 00 TUBING, CORROSION RESISTANT STEEL 
kCll2D8 • ADAPTER. ~ 00 TUBING. ALUMINUM ALLOY 

& ... 
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ACROSS 
WRENCH 
PADS 

F.ITTING END IN ACCORDANCE 
WITH KC104 SiYLE S, FOR 
TUBE SIZE SPECIFIED 

A 

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

DRILL 
DEPTH Y 

DETAIL A 

DASH NO. 

CRE AL 
STEEL ALLOY 

K4 D4 

K6 D6 

1<8 D8 

K10 010 

i<12 012 

1(16 Dl6 

K20 020 

K24 D.24 

K28 D28 

K32 D32 

MATERIAL: 

FINISH: 

SCREW THREAD: 

NOTES: I. 

TUBE . THREAD T H M 0 
OD REF RAO •.080 +.000 

REF -.047 •,047 

~. 7116·20 .063 I .625 1.ee0 

~ 9/16-18 1.844 I. 125 

~ 3/4·.16 2.141 1.391 

~ 718·14 2·.422 1.594 

~ 1·1/16·12 .2.703 1.813 

I 1.·5/16·1.2 .lll94 2.828 1.969 

~~ 1·5/8• 12 3.156 2.203 

·~ 1-718·12 3.453 2.375 

·~ 2·1/4·12 3.828 2.641 

2 2·112·12 4.141 2.922 

SEE PROCUREMENT SPECIFICATION. 
ALUMINUM ALLOY. 2014· T6, CODE "[)" 

R u v j.v>p~OIC X 
RAD RAO ~PPROX 

• .219 .063 .438 .375 • .250 

.261 .563 .500 .313 

.375 
.094 

.7S0 .625 .438 

.438 .875 .750 .438 

.531 -125 1.063 .875 .500 

.656 1.313 1.063 .625 

.813 1.62S 1.250 .750 

.938 1.875 1.438 .875 
.188 

I .125 2.250 1.750 1.863 

1.250 2.563 1.938 1.188 

CORROSION RESISTANT STEEL ICLASS 3161, CODE "K" IWAS CODE "C"I 

SEE PROCUREMENT SPECIFICATION. 

SEE PROCUREMENT SPECIFICATION. 

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

y z 
+,8-47 •.lll47 
-.800 -.880 

.984 I .609 

1.109 1.828 

1.375 2.125 

1.641 2.469 

1.859 2.750 

2·.016 2.875 

2-281 3.234 

2.484 3.609 

2.781 4.063 

2.938 4.453 

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 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 USING 
APPLICABLE KC STANDARD ANO PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 

TOLERANCE UP TO ANO INCLUDING ·6 SIZE ±2· 11.2" ABOVE ·6 SIZE ~I ·1/2'. 

KCJI3K8 : ELBOW, %• DO TUBING, CORROSION RESISTANT STEEL 
KCII3012 : ELBOW.~· OD TUBING. ALUMINUM ALLOY · 

. 
Cl) 

j 
<t 
15 ... a: .. 
> 
II:' 

·a ... en 
> 
II:' 

"' ... 
.s, . 
"' 

ca:oa:o 
w-:::.zz >t-""-­O<t II> 

c.:>ffioffi :t 1-C-U-S""T_O_D-IA_N __ : -------------.J-0-HN-~F-.-KE~N-N""E~D-Y-S""P""A-c""E~C""E~N""T~ER~----------------L-.1 
z~~~z: E~:.;:::~~~ .... ---yo-------~=;..;..:....==;;;.;.~...;.;.;:;;;....;;~;;;,;.;.-----yo------------1 
!!! ... ~ .... ~ PROCUREMENT SPEC. ELBOW FLARED TUBE STANOARD PART 
:J:~~ffi~ KSC·F'·I24 

~~~~~~c::o:=:ORO~IN~A~TI~O~N-=s~TA~Tus:-=-1 BULKHEAD UNIVERSAL 90 ° 
;:g~ .. z FOR SEAL RING SHEET oF 
~f ;i i ~-L.:K~SC~D~E=------....l------------------------....L--..;;..;:,;;._..;.......;;_...;. __ ...J 

KC 1 13 
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ACROSS 
WRENCH 
PAOS 

FITTING ENOS IN 
ACCORDANCE WITH 
KC105, STYLE G. FOR 
APPLICABLE TUBE 
Sl ZE 2 ENOS 

DASH NO. 

CRE AL 
STEEL ALLOY 

IC4 04 

K6 06 

K8 D8 

1<10 010 

Kl2 012 

Kl6 016 

IC20 020 

K24 024 

1(28 028 

IC32 D32 

TUBE THREAD T H 
00 REF RAO 

REF 

!14 7116·20 .063 

I 9116-18 

~ 3/4·16 

~ 718·14 

~ 1•1/16·12 

I I -5'16·12 .094 

I~ 1·518-12 

I~ 1·718-Ji! 

~~ 2·1/4·12 

2 2•.1/2•12 

FI'TTING END IN ACCORDANCE 
WITH KCI04 STYLE S, FOR 
TUBE SIZE SPECIFIED 

DRILL 
DEPTH 0 

M 0 s u v w 
+,000 +,11100 +,047 RAO ~PPRDX 
-.047 -.0417 -.000 

1.625 .938 .953 .063 .438 .375 

1.844 1.109 1.078 .563 .500 
.094 

2.141 1.297. 1.344 .750 .688 

2.422 I.S00 I .547 .875 .781 

2.703 I. 703 1.766 .12S I .063 .906 

2.B2B 1.859 I .922 I .313 ).094 

3.156 2.109 2.156 1.625 I. 313 

3.453 2.37S 2.32B 1.875 1.500 
.188 

3.82B 2.959 2.594 4!.250 1.781 

4. 141 3.11119 2.875 z:563 2.11131 

MATERIAL: SEE PROCUREMENT SPECIFICATION. 
ALUMINUM AL.LOY. 2014-16. CODE "D" 
CORROSION RESIS'TANT STEEL !CLASS 3161, CODE "'<" CWAS CODE -c-1 

FINISH: SEE PROCUREMENT SPECIFICATION. 

SCREW THREAD: SEE PROCUREMENT SPECIFICATION. 

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

DETAIL A 

X 
~Rox 

.250 

.313 

.43B 

.43B 

.500 

.625 

.750 

.875 

1.063 

1.188 

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

3. FOR DESIGN I'EATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

:i;ii~ 
• <1 REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION 4, 

~fil~~i:;l FOR 810. 
zo- a: 
i z ~ ffiw MARte lNG OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECII'ICAT ION USING 
~ :::> gm APPLICABLE ICC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 
ow ·o>- ON THIS ORAWING. 

5. 

. 
CIO 

I 
~ .. 
> ... a: 

Q 

m 
:> ... a: 

:rex«< 
~'""~!!!= ~ TOLERANCE UP TO AND INCLUDING -6 SIZE t2-112' A80VE -6 SIZE :l-J/2'. S 
i iz'"" i EXAMPLE OF ICCII41CB • 'TEE,~' DD TUBING, CORROSION RESISTANT STEEL ~ 
ffi!:~!Ez PART NOS. ICCJI4DI2 • 'TEE. 'OD TUBING,ALUHINUM ALLOY a. > .... -.-- ~ 
g: -~ ,_ ~~=~~--.;_------~--'"':':~-=""":'=-::-:=~-:::~~=~~-----------------1--l 
z ~~ ~ ~ j.:C::U::S:.:.T,:D:::D.:;I AN::.:,=;__..---~r-------_:J;:O;,;HN~F;..;.• ..;K;:;E;,;;NN:;;.::E;:;D.;.Y...;S:;;P...;At.;::E:...:C:,E;.;NT;,;E;;R~----..-------------1 
..., <l-> ... PRDCUREMEN'T SPEC. 
s~~a:! w:z:w._ ICSC·F·124 
.. ffiiS~ z J...,.~~~~~~:-:-:~-i 
~~ u. ~ 2 COORDINATION STATUS 
-uw ..,. 

TEE FLARED TUBE 
BULKHEAD ON RUN, 

FOR SEAL RING 

STANDARD PART 

KC 1 14 
olil ~ ~~ KSC DE. SHEET OF' I 
Zl1.% <t > ~-~~~~--~--~~~-------------------------'------------' KSC FORM 32·85 ICG 4/921 
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-F-

,},-> ...... : _-_-~[t'-,--~_=_:-<,~ ~ ~~L -~~~ ~ 
<- -,-~ ...... ~ ""'" 

\ ~HREAO S 
REF 

INTERNALLY THREADED END IN 
ACCORDANCE WITH MS3364q FOR TUBE 
SIZE SPECIFIED EXCEPT AS OTHERWISE 
NOTED. 5POTFACE NOT A REQUIREMENT 

~ 
ITTING END IN ACCORDANCE 

WITH KCI05. STYLE E FOR 
TUBE SIZE SPECIFIED 
EXCEPT HEX AS NOTED 

INTERNALLY THREAOEO.END EXTERNALLY THREADED 
DASH NO. END 

TUBE THREAD S c F TUBE THREAD T 
CRES AL OD REF 

~ 00 REF 
STEEL ALLOY 

K6·4 06·4 * 9/16·18 .609 .482 % 7116·211 

KB-4 D8·4 .593 % 7/16-20 
~ 3/4·16 .734 

* KB-6 D8·6 .593 9116·18 

K 10-4 010-4 .638 % 7116-20 

K10-6 Dl0-6 % 718-14 .797 .638 * 9/16-18 

Kl0·8 Dl0-8 .638 ~ 3/4-16 

1(12-6 012-6 .656 * 9/16~18 

Kl2·8 Dl2·8 =!1: 1·1116-12 .922 .656 ~ 3/4·16 

K12·10 012-10 .656 % 718-14 

K16·6 016·6 .687 * 9116·18 

~ 'KI6-8 Dl6-8 .687 3/4-16 
1 1-5/16-12 .953 

9{, Kl6·10 016·10 .687 718· 14 

Kl6·12 Dl6·12 .687 ~ 1-1/16•12 

K20·.8 020-8 • 734 ~ 3/4-16 

* K20· 10 020·10 • 734 718· 14 
1% 1•5/8·12 I .01J0 

~ K20- 12 020·12 • 734 1·1116·12 

K20·16 021J- 16 .734 I 1·5/16·12 

D E 
REF +..11100 

-.076 

.813 I .406 

1.594 
1.000 -

I .562 

1.687 -
1.125 1.656 

t--
I. 766 

1.828 
t--

1.375 1.937 
t--
2.031 

1.937 
t--
2.047 

1.625 f--
2.125 -2.219 
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1.875 -2.344 -
2.312 
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~~ "- ~ ~ COORDINATION STATUS 
-uw .... 

BUSHING - SCREW THREAD 
EXPANDER FOR SEAL RING 

STANDARD PART 
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~~~~ffi KSC DE SHEET I OF 2 
ZCL.l:<t > '--------....;.; .. _.· 1....------------------------.L..------------' 
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MATERIAL: 

I'"INISH: 

SCREW THREAD: 

NOTES: I . 

2. 

;J. 

EXAMPLE OF 
PART NOS. 

4. 

s. 

SEE PROCUREMENT SPECIFICATION. 
ALUM! NUH ALLOY , 2024- T 6, CODE "0 • 
CORROSION RESISTANT STEEL !CLASS 3161, CODE 1<' tWAS CODE ·c·1 

SEE PROCUREMENT SPECIFICATION. 

SEE PROCUREMENT SPECIFICATION. 

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

OIHENSIONS. IN INCHES. UNLESS·OTHERWISE SPECIFIED. TOLERANCE DECIMALS ~.816. 

FOR DESIGN FEATURE P~POSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT . 
DOCUMENTS REFERENCED HEREIN. 

REFERENCED OOCU1'1ENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION 
FOR 810. 

MARKING OF FITTINGS SHALL BE CONSISTENT WITJ.l PROCUREMENT SPECIF.ICATION USING 
APPLICABLE ICC STANDARD AND PART NUMBER DESII:iNATIONS AS SHOWN 
ON THIS DRAWING. 

F MIN IS THE FULL THREAD DEPTH REQUIREMENT. 

'<Cli5K8~6 • BUSHING. W BOSS TO ~·TUBE. CORROSION RESISTANT S"TEEL. 
KCIJ50B·G : 3Li3HING. W BOSS TO ~· TUBE. ALUMINUM ALLOY. 
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z lS::'~z: ~~~~~:"""::::':'""--r-------...;.;~----..;;...--.....;._.;.;;....;.;--.-.. _____ ,_ ___________ 1 
~ ... S-'4 PROCUREMENT SPEC. 

:. ~iffii: KSC·F-124 
:r:a:z 

.• woz z ~~~~~~~~::-1 tf§,.. ~-~ COORDINATION STATUS 
-uw .... 

BUSHING - SCREW THREAD 
EXPANDER FOR SEAL RING 

STANDARD PART 

KC 1 15 
SHEET 2 OF 2 

..... o>,..z 
oa:<JZW KSC DE 
ZO..l: <l > L---------...1.-----------------------..---------------"' 

KSC FORM 32·85 ICG 4/921 

19 

; '• 



20 

GP425G AMEND 2 
FED SUP C\ASS 

4730 

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

. 8CRiiw.-

NOtU: 

liiWoiPUi OF 
PMTNOS. 

1. 

2. 

3. 

II. 

THREADT 

Sl!l! I'IIOCIR!NI!NT lll'tCII'ICATIDN. 
AL.UM-~.20210-ft,~V 
CORROSION IWIISTioNT SIEEI. (Q.JIIIS SIS), COOl: 'k" 1/NAS COCfi "C'l 

SEE PROCUREMENT 81'El:IFICA11011. 

8& PROCURPiiiiT SPiCFrCAnON . 

-IIURR81oNDSUvtR$. 8REAKIHARPEDOI;SUI'II.£$$0l-NOT£0. 

DIMENSION$ IN !NOlES. I.RLE88 OTHERWISE BPeCIFIIiO. T0t.£IWICE DC-QMALS "T 0111. 

FOR DESIGN I'EA'I\JII! PUIIPO$I!I. THIS DRAWING TAKES PRECfflENCEOVER~ 
D0CU11EN1S REF1!119CI!OIIER!IN. 

REFBIENaiD DOCUIIENlB SHAU BE OFTH' ISSI.Ai IH EFr1iCT ON THE DA'R!OFINVITATIOii 
FORBO. 

-OF Pm .. GS SIW.~ sa CONSIST!NT WITH I'AOQIJWIENT III'I!CIFICATION USING 
AJIIIIJCAIII£ KC STAIIWID AHD PAAT NUMIER DESIGNAnDNS AS SHOWN 
ON THIS DAAWINQ. 

AT TM! OPTION OF TME IWIUFACTIRiR. 'IHti SUAU.IiR INSIDE DIAIIE'IEII 
MAY aa IIRII.LED FRQU IQ!T TO PORT 

ICC1 1~ • NIPPI.E, 112' 00 TVIIING TO 114' 00 PIP&, ODRROSION RESISTANT STEEL 
KC11-..o•- IJTOD TVPIG TO,,.. aDPIOE. OLUU- 01.\.0V 

JOHN P. MENNEDY SPACII CINTSII 

NIPPLE· FLARED TUBE 
& PIPE THREAD 
FOR SEAL RING 

8TANOMIJ PNIT 

KC116 
SHUT 1 OF 2 



-~ GP425G AMEND 2 

I Fl!D SUP CIAS& 

-~ 4730 

DAIIHNO. 'lUBe THII!ADT 
M , v G 

THAfAOP •.000 
CIIES AI. OD REF . IOIIPt' 

!ITUL PLI.r1f REF -.075 (i:::> It> 
Moll D<-2 118-27 1.1U .41111 toO 

111 7118·211 
IU-C DU 1.10-11 t.:'Jtt .818 .., 
I(W ow 118-27 1.201 .• .828 

1(0.4 Dlo4 114-18 1.8$1 .1188 .1120 
318 W11-18 

liN DU 3111-18 141 188 .180 

leU DU 1/2-14 .... 1 .875 .Ill 
•. 004 

Kll.c Da.C t/4-18 1.61. .!Mol .SIS 

KU - 1/2 :JIC-18 311-18 Ute .... .813 

lCU - 112-14 t.na .81S .875 

KI0-4 Dt~ 114-18 1.72a ..... 
K10-e D1H 3111-18 I .eM· .112 .taa 

Ill , .. ,. 
I(~ 0104 1/Z-,. 1.8U .to& 

K10.12 Oto-tz 314-.. U89 .108 ! 
:;; 

IC12-4 012-4 1,._11 .... , 1 OoMI 

IC12-6 Dt2_. ... 1.150 1.000 1.125 .. 
K12-6 DIU :.14 ··1118-12 112-14 1.91111 1.0113 I 0(1Z,t2 D1:Z.12 :111·1• 1.1111!1 .to& •• GOII 

K1Z.18 D12·fl 1e11% 2.201 i.D8S I 
K1N DIW 112-14 2.015 .9011 ~ ., 

1.318 I K18-12 018-12 1 1-6111-1~ ,._,. 2.0.7 1.Gt< 

K'IS-18 011-18 1-UII 2.2S4 1.121 ~ 
1(21).12 IJ20.t2 ,._,. 2.140 1.G31 I IC20-11 0»18 1114 t-!11·12 1-1111 2.144 1.250 1.888 

IC2o.20 DIUD ·~ttl! UPI 1.1 .. 
~ 

1<24·12 024-12 314-1f 2.203 1.031 •. 011 ~ 
IQ4-t8 02>1-11 1·1111 ZAS! 1.116 

,12 1-71a-t2 2000 - 024-211 1%-1111 uea 1.3U 

11»24 1*-20 t%-1111 2.513 USt 

IQI.t. Daeot$ 1•1111 2.1t1 1.125 

IC2IIo20 1126-20 11M 2·1U.12 1%-11~ 2.812 1800 ZS18 

KZIIo24 1]28.)1 1%-1111 2.614 UM 

032-20 
•. 020 

IQZ~ 1%-1111 SOft 1.500 

1(32.24 11:12-24 2 2 ll2·12 '*''~ 10A4 1.4311 2.825 

Kli2-S2 D$242 2-1111 1115 UM ~ 

i 
CUSTQOM JOHN F.ICENNEOY SPACE CENTER 

PROCUREMENT SPEC. 
NIPPLE -FLARED TUBE SlAHDAAI) PART 

KSC-F·tz• 

COQRDINA110NSTATUS 
& PIPE THREAD KC116 

. FOR SEAL RING 
ICSCDI! SHEET 2 OF 2 

21 



GP-425 

22 

DRILL THRU 
2 HOLES 

MATERIAL• 

FINISH: 

SCREW THREAD: 

NOTES: I. 

EXAMPLE OF 
PART NOS. 

2. 

3. 

4. 

5. 

I I 
I I I I 

I I I 

DASH NO. 

CR£ AL 
STEEL ALLOY 

K4 04 

K6 06 

KB 08 

K10 010 

Kl2 012 

K16 016 

K20 020 

1<24 024 

1<28 00'8 

K32 032 

TUBE T~EAD T 
00 REF 

REF 

~ 7116·20 

* 9/16·18 

Y.! 3/4•16 

% 7/8•14 

~ 1·1116·12 

I 1·5116·12 

Jl,~ 1·5/8•12 

tY.! 1·718·12 

1~ .2·114·12 

2 2•1/2·12 

0 u v w 
•.008 RAD fiPPRO, 
-.847 

.906 .063 .438 .375 

1.078 .563 .500 
.094 

1.266 .750 .688 

1.469 .875 .781 

1.672 1.06~ .906 

I .828 1.313 1.094 
.125 

2.078 1.625 1.313 

2.344 1.875 1.508 

2.828 2.250 1.781 

3.078 .188 2.563 2.563 

SEE PROCUREMENT SPECIFICATION. 
ALUMINUM ALLOY. 2014·T6. CODE "0. 
CORROSION RESISTANT STEEL I CLASS 31&), CODE 'l<. I WAS COO£ ·c·l 

SEE PROCUREMENT SPECIFICATION. 

SEE PROCUREMENT SPECIFICATION. 

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

OElAIL A 

DIMENSIONS IN INCHES. UNLESS OTHERWISE·SPECIFIEO, TOLERANCE DECIMALS !.016. 

FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OV£R PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE OAT£ 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. 

TOLERANCE UP TO AND INCLUDING ·6 SIZE ~-112' A80VE ·6 SIZE 11·112'. 

KCII7k8 • CROSS. 57' 00 tUBING, CORROSION RESISTANT STEEL 
KC117012 = CROSS,~· 00 TUBING. ALUMINUM ALLOY 

CROSS FLARED TUBE 
FOR SEAL RING KC 117 



GP-425 

DRILL 
DEPTH Y 

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

CRE 
STEEL 

MATERI"'-L' 

FINISH: 

SCREW THREAD: 

I~OlES: I. 

EXAMPLE OF 
PART NOS. 

2. 

3. 

4, 

s. 

K4 

K6 

KB 

K10 

Kl?. 

K16 

K20 

K24 

K28 

K32 

AL 00 REf :..000 

AU.OY REF -.047 

04 % 7/16·20 .936 

06 3& 9/16·18 1.108 

D8 !h 3/4•16 1.296 

Dl0 :)£ 718· 14 1.499 

012 ~ I~ 1/16·12 I. 702 

016 I 1·5/16· 12 1.858 

020 1% I ~5/8· 12 2.108 

024 l!h 1·718·12 2.374 

028 ·~ 2·1/4·12 2.858 

032 2 2·112·12 3.108 

SEE PROCUREMENT SPECIFICATION. 
ALUMINUM ALLOY, 2014·T6. CODE ll' 

RAD RAO [!:::::> APPRO, APPROX 

.219 .063. .438 .375 .250 

.281 .563 .500 .313 

.375 .750 .625 .438 
.094 

.438 .875 .750 .438 

.531 1.063 .875 .500 

.656 1.313 1.063 .625 

.813 .125 1.625 1.250 .750 

.938 1.875 I .438 .875 

1.125 .188 2.250 1.750 1.063 

1.250 .250 2.563 2.000 I. 188 

CORROSION RESISTANT STEEL I CLASS 316>. CODE "1(' !WAS CODE 'C'l 

SEE PROCUREMENT SPECIFICATION. 

SEE PROCUREMENT SPECIFICATION. 

... 047 
-.000 

.937 

I. 125 

1.312 

I .SIS 

I. 718 

1..937 

2.187 

2.484 

.!.937 

3.250 

REMOVE BURRS AND SllVERS. BREAK SHARP EOCES UNLESS OTHERWISE NOTED. 

DIMENSIONS IN INCHES. UNLESS OTHERWISE sPECIFIED. TOLERANCE DECIMALS :.016. 

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

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

MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREHEN"T SPECIFICAl!ON USING 
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 

TOLERANCE UP TO AND INCLUDING ·6 SIZE :2·1/2' ABOVE ·6 SIZE :1·1/2'. 

V DIMENSION FOR -32 SIZE EOUAL TO 2.500' IS ACCEPTABLE BUT 2.563' IS PREFERRED. 

KCJIBKB = ELBOW. ~· 00 TUBING, CORROSION RESISTANT STEEL 
KCI18012 = ELBOW, ¥' 00 TUBING, ALUMINUM ALLOY 

ELBOW FLARED TUBE 90°, 
FOR SEAL RING 

KSC FORM 32·85 C CG 4/92 I 
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SEAL RING 
PER KCI03 

I REF I 

BOSS IN ACCORDANCE WITH HS33649 
FITTlNG END IN ACCOACANCE 
WITH KCI05, STYLE E, FOR 
TUBE SIZE SPECIFIED 

DETAIL A 
FOR APPLICABLE TUBE SIZE, EXCEPT TAP 
DRILL DEPTH J WHICH SHALL CONFORM TO 
THOSE VALUES LISTED IN THE TABLE BELOW. 

. DASH NO. TUBE THREAD T J K 0 R u v w X y z 
CAE AL 00 REF •• 0<17 •.0110 •.800 •• 1!100 RAO ~PPROJ APPRO X •• 047 CIA 

STEEL ALLOY REF •• 01/llll •• 847 •• 847 -.047 •• 000 

K4 D4 

K6 D6 

KB D8 

Kl0 Dl0 

K12 012 

K16 Dl6 

K20 D20 

MATERIAL: 

FINISri: 

~ 7/16·20 .906 .797 1.235 

* 9/16•18 1.031 .860 1.297 

~ 3/'1·16 1.250 1.047 ).485 

% 718· 14 1 . .1169 I .203 1.672 

~ 1·1/16·12 I. 750 1.391 1.860 

I 1·5/16·12 2.063 1.578 2.110 

l'A 1·5/8·12 2.313 1.766 2:297 

SEE PROCUREMENT SPECIFICATION. 
ALUMINUM ALLOY, 2014·T6, CODE ll" 

I. 797 .094 .750 .688 
.438 

2.1!147 .875 .7BI 

2.203 
1.063 .906 .500 

2.422 
• !25 

2.672 :.313 I .094 ;625 

2.B91 1.625 1.313 .750 

3.07B 1.875 1.500 .875 

CORROSION RESISTANT STEEL !CLASS 3161, CODE "K'IWAS CODE "C'l 

SEE PROCUREMENT SPECIFICATION. 

1.188 .750 

1.2BI .B75 

I .469 I .063 

I. 750 ·1.188 

1.875 1.438 

2.094 1.688 

2.250 2.000 

SCREW THREAD: SEE PROCUREMENT SPECIFICATION. 

NOTES: 

EXAMPLE OF 
PART NOS. 

I. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHER~ISE NOTED. 

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

s. 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 !2·1/2' ABOVE -6 SIZE !1·112'. 

ICCII'!KB • TEE. INTERNAL THREAD ON RUN; J6' 00 TUBING. CORROSION RESISTANT STEEL 
KCII~l2 • TEE. INTERNAL THREAD ON RUN, *"'. 00 TUBING. ALUMINUM ALLOY 

~ 
([ 

15 
w 
Q: .. 
> 

Ill! 

' II> 

Cl 
1&1 
> 
:i 
CL 
t 

<=>ffic)ffi~ ~C:"U~s-=T~OD~I~AN~,------------J::OHN .... "'=F="'.~KE~NNE~~O~Y-S~P~A-:C~E~C~EN'":T~E~R---------------Y 
z~~~z: E~~~~~~~-.-----~--...;.;;.;....;......;..;.;;....;.;;;;.;...;;...;...;.;;;...;;;;;;;.;..;....;;.;.;... ___ -r __________ --1 
~ .... ~_,~ PROC~EHENT SPEC. 
3 ffi£::5Z: KSC·F-124 xa::z 
i:. ~ ~ ~ ~ 1-:'CO~O::o::R:o:D~I~NA~T~I:-:O~N~S='TA~T~U~S:-f 

TEE -·FLARED TUBE, 
INTERNAL THREAD ON RUN, 

STANDARD PART 

KC 119 U=> %­-uw ~ 
t-0>>-Z 

~lf ~ ~~ ._K::S~C:-:OE=:-:-:~=~~~~~-----------------------..a....--SH_E_E_T ___ o_F ___ __, 
KSC FOAM 32·85 ICG 4/921 

FOR SEAL RING 
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Z~«O a:z .., 
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>Z:VIZ 
oz-1.4.1 
c.:> a: ...... 

r-------------F-I_T_T_I_N_G_E_N_D __ I_N __ AC_C_OR __ D_A_N_C_E __ .__ ••. --~-F-J_T_T~JN_G __ E_N_D __ I_N __ A_CC-0-R_D_A_N_C_E~F~EO~S~U~P~C-L-A~SS~ 
lo'JTH KCI04, STYLE E. FOR WITH KCI05. STYLE E. FOR 4 730 
TUBE SIZE SPECIFIED TUBE .SIZE SPECIFIED 

wa:c:t 
C>LIJC.. 
llJO:X .... 0 ..... ,.. 
<t oz _,...., ([ 

w:ra: a:,_o_, 
. ... 

>1-ZW 
..1<1:0<1\ w:r­
.,_,_~a: 

- <tO z .... u 
-u- . 
U..<E...JW 
LI.HL Q.. (/) 
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:r CDC: 
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oxz 
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11>0 zz-­
-o "' -<ten z..,...,._ 
<t<l<l::C :xooa: .... _ w 

..Jere. 
O::a>LU 
wo:r:o:: 
:r -o 
>->-0 
oz "' <tO: ... 
~a::oG 
00 -D.. z •0: 
0:: "' :l>-Z~ 

D..=~~ 
,....J ...... 
z-<Ec. 
<t~~~ 
CZ:U'H.~. > 
OZ-L.aJ 
LI..OU> 

D..WZ 
Q<I>O.O 
&o~.ua.unu 
lf><t: 
::> a: 

0 •0 
L<JZU> 
0: <:> 
<z:cnz .. 

a:-z 
<t::>~O 
1-U<t-
<l':Zct:'t­
o-o<t a: 
C:>-00 
wco-a.. 
X.W-c%0:: 
~-a:cno 
ow u 

:l:W 
lr~%0:: 
0 >-0 .. 
II'IZCZ 
ZLII~O 
O:E:-11) -z .... a: 
~a::o...w • 
<tLIJO..G..O 
u>::> .... -ocna:..., 
~O,..~ffi 
u&ncr .... .:c 
,,.,u&J~Ot­

D.."' cn<I>->-C 
t-ZZL&J 
U')CI<t~ • <t 

U)QZC:....J 
c>1 . .u-ow 
Z>- a: 
--a::a:: 
3ZCL&JW 
<r::l Cal 
0: ... ow •0,_ xo:r<t ........ w 3 z :rw 
tLJ tnX,._. 2: __ .,_ z 
zzz <t a:oa:o 
w-~zz .>t-u..--

DASH NO. Tl.e£ 

CRE AL OD 

SEAL RING 
PER KC10J 

C REF I 

DETAIL A 

THREAD T J 
REF •• 047 

K 
•.000 

0 
•• 000 

BOSS IN ACCORDANCE WITH KSJ3649 
FOR APPLICABLE TUBE SIZE. EXCEPT TAP 
DRILL DEPTH J WHICH SHALL CONFORM TO 
THOSE VALUES LISTED IN THE TABLE BELOW. 

R u v w X z 
•.000 RAD ~PPRO) "PPRO) DIA 

STEEL ALLOY REF ·.000 •• 047 •• 047 •• 047 

I K4 04 

~ K6 06 

1<:3 08 
r-
~ 010 

I ICI2 iH2 ..... 
Ll(j[, 016 

1· i<20 020 

HATE:liAL: 

FINIS!~: 

SCREW lHREAD: 

NOTES• I. 

~ 71!6·20 .750 .797 1.235 

~ 9/16·18 .813 .860 I .297 

!7 3/4•16 1.000 1.047 I .485 

~ 718· i4 1.156 1.203 1.672 

~ 1·1/16•12 1.344 1.391 1.860 

1 1·5116·12 1.531 1.578 2.110 

I~ I ·5/8·12 I. 719 1.766 2.297 

SEE PROCUREMEN: SPECIFICATION, 
ALUHINUM ALLO~. 20111·16, CODE 1)' 

I. 797 .0911 .750 .6B8 

2.047 .875 .781 

2.203 
1.063 .906 

2.422 
.125 

2.672 1.313 1.094! 

2.891 1.625 1.313 

3.078 I.B75 1.500 

CORROSION RESISTANT STEEL I CLAS~ 3161, CODE 1<.! WAS CODE· 'C 'l 

SEE PROCUREMENT SPECIFICATION. 

SEE PROCUREMENT SPECIFICATION. 

,438 

.s'00 

.~25 

.750 

.87~ 

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

~ 
.875 

·1.063 

1.181! 

: ,4J8 

1.688 

?..000 

2. OIHENSIONS IN INCHES. UNLESS OTHERio'JSE.SPECIF!ED, TOLERANCE DECIMALS !.016. 

EXAMPLE OF 
PART NOS. 

J, FOR DESIGN FEATURE PURPOSES, THIS ORAio'ING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

4. REFERO::NCED ODCuMENTS SHALL BE OF THE ISSUE I"' EFFECT ON THE DATE CF INVITATION 
FOR BID. 

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

TOLERANCE UP TO AND INCLUDING ·6 SIZE !2·1/2' ABOVE ·6 SIZE ~1·1/2' • 

KCi20Y.B • TEE. INTERNAL THREAD ON SIDE, W 00 TUBING. CORROSION RESISTANT STEEL 
KC1200\2 : TEE. INTERNAL THREAD ON 510£, *"' 00 TUSING, ALUMINUM ALLOY 

. 
Q) 

! a: 
Q ... 
a: .. 
> 
:r! 

0<1: "' 0 ffi ci ~ ~ ~C~U~S~T~O~O":'IAN~-, ----------------~J~OHN~~F:-."""":K":':E:':'NNE::o="::O~Y-SP=A:-:C::E:-:C::EN:':'T::E::R:------------------.1..-j z ~~~ z: F;.:..;.:::.;,;.:~--=~-...,..-------=~~;....;,;=.;.;;.;:;.;.;....;;;...;.;;;;....;;;.;;;.;.;:.;.;. ____ _, _________________ -t 
"" <t _,..., PROCUREMENT SPEC. 
szsa:~ 

W:E:W..... KSC·F·124 

.. ffi !5 ~ z ~=~~~~~~~-4 
~ !5"' i ~ COORDINATION STATUS 
-uw .,... 
~0>,..% 

TEE 
INTERNAL 

FOR 

FLARED TUBE, 
THREAD ON SIDE, 
SEAL RING 

STANOARD PART 

KC120 
oo:: a zw KSC DE SHEET OF 
2: D.. X <l > L------------...L.---~-------------------------------'---------~---....1 

KSC FORM 32·85 ICG 4/921 
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a:z "' UJUJ LI.H-
>:I:If)Z 
CZ-UJ 
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"'0::« 
O>L&JO.. 
wo::t 
lo-0~>­
<r oz 
-'"' <r UJ:ra: 
a:.,_C-1 

. ..J 
~.-zw 
..J<lOV> wx­........ ~a: 
- <tO zo-u -u-. 
~<t~LLJ 
WLJ..Il.\1') c :1:::;) 

w-
<t:>: -......... 
:I: a>a: 
-c :> 
-%01-
::l:<lUJU 

C<l za::a:,. 
OU.J<l:;) 
->OZ 
lo-I.&JUI<t uoa::r 
UJVl 
Zt-t-0 
Z<£0.,_ 
o5z 
u "'5 zz-­
-o "' -<till z,_ .... _ 
([([([;& 
:I: ClOer ,...._ w 

-IC:O.. a::mw 
wo::ta: ::z: t-0 ,_,_0 
oz "' ([Q;t-
UJ 0::1: 
II)Q; 0 
co· -... z •0:: 

a: "' :::>>-%>-
D..t-0% 

--<t >- _,,_ 
Z-<lCI 
<tCDc..JZ 

!5~~1:; 
U;.OU> 

o..u.:z 
Olllii..O s.uwtnu 
CllO:: 
:::> a: o -o wz<.n 
a: c: 
<ranz • a:-z 
<I::>::J:O 

DASH NO. 

CRES AL 
STEEL ALLOY 

K4·2 04-2 

K6·4 06-4 

K8·6 D8-6 

Kl0-8 010-8 

Kl2·12 012-12 

K16·12 016-12 

Kl6-16 016-16 

K20·16 020-16 

KZiil-20 020-20 

K24-20 024-20 

K28·24 028·24 

K32·32 032-32 

DETAIL" 

ORIL.L 1 
DEPTH .0 

-~ 

90'[::::> 

,,,,,,, , ... '" "'~ 
WITH KCJ05. STYLE G. FOR 
APPLICABL.E TUBE sizE 2 ENDS 

TUBE THREAD T PIPE THREAD END 

ILL 
DEPTH 0 
~ 

FITTING END IN 
ACCORDANCE WITH 
HS33677 STYLE 
FOR APPLICABLE 
PIPE THREAD 

~ ~ 
00 REF THREAD P HS33677 0 5 u v 

REF +.800 ~~=~~ RAO ANPT STYLE -:047 
% 7116-20 118-27 .906 .797 .063 .438 

* 9/16-18 114-18 1.07S 1.109 .563 

* 
3/4 ·16 3/8·18 I .266 1.234 .750 

A 
% 7/B-14 1/2-14 1.469 1.484 .094 .875 

~ 1-1/16-12 3/4-14 1.672 1.609. 1.063 

3/4·14 I. 734 
I 1·5116·12 J.B28 1.313 

1-lllh 8 1.984 

HI* A 2.391 
1% 1 ·5/8- 12 

1%-11~ 
2.078 ~ .125 1.62!'. 

8 2.141 

1* 1-7/8-12 1%·11~ 2.34-1 2.S16 1.875 

~~ 2-!/4-12 1lh·ll~ A 2.828 2.799 .188 2.250 

2 2-1/2-12 2-11~ 3.078 3.016 .250 2.563 

~~~;: MATERIAL: SEE PROCUflEHENT SPECIFICATION. 
c-o~ ALUMINUM ALLOY, 2014-T6, CODE "()" 
ffi1i)!:!~ CORROSION RESISTANT STEEL ICLASS 316l, CODE "K' I WAS CODE "C"l 
%LaJ<lC:: ::;;:s F"ltiiSH: SEE PROCUREMENT SPECIFICATION. 

!5-~15 SCREW THREAD: SEE PROCUREM::NT SPECIF"ICATION • ... 
l£ ~ fl S NOTES i I . REMOVE BURRS AND· SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. o:r-<.n 
-z..Ja: 

DETAIL A 

w X 
APPROX jAPPROX 

.375 .250 

.566 .313 
.3)3 

.688 

.750 
.438 

·.B75 

1.063 .500 

1.125 .625 

1.313 .7!\0 

1.438 .d~ 
1.62~ 1.063 

1.875 1.~ 

'(teiR:~c:i 2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIF'IEO, TOLERANCE DECIMALS t.016. 
<.J>:l .... 
;:8 "'ffil:i 3. FOR DESIGN FEATURE PIJRPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
;:;~~.~~~~ DOCUMENTS REFERENCED HEREIN. 
\a.uu:.o .... 
5; ~ ,_,.. o 4. REFERENCED DOCUMENTS SHALL BE OF. THE ISSUE IN EFFECT ON THE DATE OF' INVITATION 
:i;&'~~ FOR BID. 

- <l 
:Sf3~!5..J 5. MARKING OF" FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECirtCATJON USING 
~!:a::a:C'! APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 
:;o z ow"' ON THIS DRAWING. 
«=> om 
l5w -S>- ~ AT THE OPTION OF THE MANUFACTURER, THE SMALLER DIAMETER MAY BE 
,_;!:f3:1:~ DRILLED THROUGH THE FilliNG FROM PORT TO PORT OR CENTERLINE OF RUN. 
z "'"" 
~ .~i:~ [::::> TOLERANCE UP TO AND INCLUOING·-6 SIZE t2·112" ABOVE -6 SIZE :1-112•. zzz <r 

ei~!S~:c: EXAMPLE OF KC121K8-S • TEE.~· 00 TUBING AND *'PIPE THREAD, CORROSION RESISTANT STEEL 
~ ~,. u;- PART NOS. KCI2108·6 = TEE, W 00 TUBING AND 3fi• PIPE THREAD. ALUMINUM ALLOY 
"'~cffi~ ~-~~---------_;.---~-~-~ .... -~ .... ~~~---------------.&....1 
z ~~:::~: ~=~~~~=--..------------------------....,r-------------4 
LL1 <l - 11

- • .-.,u'"'""''""" SPEC. 
i~sa:~ w:rw,_ KSC·F-124 

:Ea:Z 
M ... 0 z z t"COclRiiimAriiii'Ni7TA11i'S:i tj§"- ~ ~ ION STATUS 

TEE FLARED 
PIPE THREAD 

TUBE WITH 
ON RUN, KC121 

-uw ..... 
~O>>Z 

!i:l: ~ ~~ LK_s_c_o_E-------'-------------------------'------------1 

FOR· SEAL RING 
KSC FORM 32·85 ICG 4/921 
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8i2z 
CliO zz-­-o en -<ten 
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CliO: Q 
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z--zo 
<!:!!!~~ 
CZ:CI)~)oo 
oz-LaJ li.OU> 

O..LIIZ ccno..o 
&&.ILIJUJU 

!:a: a: 
0 •0 

WZir. a: 0 
ClUIZ • 
a!iei 
1-U<­
<rZO:: ... 
c-c<E a: a:,..co 
LI.ICD-CL 

DASH NO. 

CRES AL 
STEEL At. LOY 

K4·2 04·2 

K6·4 D6·4 

K8·6 08-6 

K10·8 010·8 

1<12·12 Dl2-12 

K16·12 016-12 

Kl6·16 016·16 

1<2121-16 020·16 

1<20·20 020·20 

1<24 -20 024-20 

K28·24 028-24 

K32·32 032·32 

DETAIL \ r--o 

OR ILL I t ;.,.,.r-:-_-..--++-~-+--,-­
DEPTH 0 
-~--

90"[:::::> II 

FITTING ENDS IN ACC~ 
WITH KC105, STYLE G, F'OR I 
APPLICABLE TUBE SIZE 2 ENOS 

TUBE THREAD T PIPE THREAD END 

F ITT lNG END IN 
ACCORDANCE WITH 
MS33677 STYLE 
FOR APPLICABLE 
PIPE THREAD 

DRII.L JZ---. 
DEPTHS_.. 

~ [:::::> 
DO REF THREAD P HS33677 0 s u 

REF' +.000 +.000 RAO ANPT STYLE ·.047 ·.047 

\4 7116·20 118·27 .906 .797 .063 

¥ 9/16-18 l/4-18 1.07&1 1.109 

~ 314-16 3/8·18 1.266 1.234 
A 

~ 718·14 112·14 1.469 I .484 .094 

~ 1·1/16-12 3/4-14 1.672 1.609 

3/4·14 1.734 
I 1-5116·12 

1·11!7 
1.B28 

B 1.984 

Hl\7 A 2.391 
1\4 1·5/8·12 

1\4-11\7 
2.078 - .125 

8 2.141 

1\7 1·718-12 1\4-11\? 2.344 2.516 

I~ 2·114-12 1\?-11\? A 2.828 2.799 .188 

2 2·112-12 2·JJ\? 3.078 3.016 .250 

~I!!Si~ MATERIAL: SEE PROCUREMENT SPECIFICATION. 

v 

.438 

.563 

.7S0 

.875 

1.063 

1.313 

I .625 

1.875 

2.250 

2.563 

O!wu ALUMINUM ALLOY, 2014·T6, COOE"C. 
~o-~:5 CORROSION RESISTANT STEEL <CLASS 3161, COOE 1<. !WAS CODE ·c·l 
UIZCZ FINISH: SEE PROCUREMENT SPECIFICATION. zwwo 
~!:iS! SCREW THREAD: SEE PROCUREMENT SPECIF'ICATION . 
... a:o.. .... 5 !::!!; o.. e NOTES: I • REMOVE BURRS AND SI.IVERS. BREAK SHARP EDGES UNI.ESS OTHERWISE NOTED. 

SEAL RING 

DETAIL A 

w X 
jAPPRDX APPROX 

.375 .250 

.564 .313 
.313 

.688 

.75121 
.438 

.875 

1.063 .500 

1.125 .625 

1.313 .7S0 

1.438 .875 

1.625 I .00:.3 

1.875 I .188 

:8enffil!! 2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIHA\.S ~.016. 
- >-2:1.1.1 
~:!l j ~;!: FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
:lie,._,.. 0 

3 • DOCUMENTS REFERENCED HEREIN. . . 

:i)i i~ REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON 'iHE DATE OF INVITATION 
cticza:~ 4

• FOR BID.· 
011.1-0W §!:

2
a:
0

a:wa:w 5. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIF'ICATION USING 
- APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 
: ::> 9 10 ON THIS DRAWING. 
OUl •0>- ~ 
... ~f.aXj e.-- AT THE OPTION OF THE MANUFACTURER, THE SMAI.I.ER DIAMETER HAY BE 
z xw DRILLED THROUGH THE FITTING FROM PORT TO PORT OR CENTERLINE OF RUN • 
W U'IX,._ 
~zz .. i [::::> TOLERANCE UP TO AND INCLUDING ·6 SIZE t2·1/2" ABOVE ·6 SIZE ~1·112". 
a::oa::o 
w-::>ZZ EXAMPLE OF KCI22K8·6 • TEE. Yz• 00 TUBING AND 3(.•PIPE THREAD, CORROSION RESISTANT STEEL 
~ c "- u;- PAR-T NOS. KC122D8·6 • TEE. W 00 TUBING AND *'PIPE THREAD. ALUMINUM ALLOY 

C!O 

"' ' 
' "' 
i 
<I 
a: s 
a: .. 
> .., 
a: 

c 

' Ill 

c 
~ 
0 

t 
0~c;i~~ 1-c-u'""s'""TO-D~I-AN-,------------J~OHN~~F-. -K"'!E~N~N£:::D~Y~SP:::A .. C:-.E:""-:=C~E .. N'""TE'""R~--------------.L...f 
z !!;~~z: ~~~~~~~~--------..;;.;;;,;;.~.;....;~;;..---.;;...-;;..,;;~.;.;;;;.;... ___ ~,.....----------.f 

i a: -' >- PROCUREMENT SPEC. ........ a: 
Z::::ICI::Z: 
~~~.... KSC-F-124 

w I!!~ f ~ 1-C:::O~O~R~O'""J~NA .. T:::I~O~N~S'=TA .. T:::U-::S:-1 
<.J::l z:--uw ~ 
.,..O>~Z 

TEE FLARED TUBE WITH 
PIPE THREAD ON SIDE, 

FOR SEAL RING 

STANDARD PART 

KC122 
o a: a z w KSC DE SHEET OF 

Z~:S:<Ii>L--~-------L-------------------------------L---------~--~ KSC FORM 32-85 !CG 4/921 
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I I I I I THREAD T I I I I I REF 0 ~ 

"¥ .... ~ ~. j """ • 

MATERIAL: 

FINISH: 

SCREW THREAD: 

NOTES: I. 

EXAMPLE OF 
PART NOS. 

2. 

3. 

4. 

s. 

FITTIN ENOS IN ACCOR~~~C~~--
WITH KC10S, STY~E G. FOR I "DRILL 
APPLICABLE TUBE SIZE 3 ENOS DEPTH 0 

DASH NO. 

CRE AL 
STEEL ALLOY 

TUBE 
00 

REF 

THREAD T 
REF 

a u v 
+.01!10 RAO 
·.047 

W X 
iiPPROX~PPROX 

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. 

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 !2·112• A80VE ·6 SIZE !1·112• • 

KCI23K8 • TEE. W 00 TUBING. CORROSION RESISTANT STEEL 
KCI23012 : TEE. ~· 00 TUBING. ALUMINUM ALLOY 

"' ... . 
lSI 

.oa: .z,.~~~--------------------------------~--~~--~~--~~~------------------------------._~ leffi~! CUSTODIAN: JOHN F. KENNEDY SPACE CENTER a\ 0 4 :::io- 1-:P~R~O~CUR~~EM;.;.E~N~T~S~PE~C--. --.,..--------------~;.;;.;...;..;;..;.;-..;.;;;;.;...;;..;.;;.;...;;;;;.;.;.;.;... ______ .,.. _____ S_T_AN_D_A_R_O_P_AR_T _____ -1 
izsa:~ 

!l'~ ~... KSC·F-124 

wt!~~j5 ~CO~O~R~O~I:-N-A-::T~I~ON~S~_T:-A-::T""U~S-f 
u::> z:--uw .,_ 

TEE - FLARED TUBE 
FOR SEAL RI.NG KC123 

.... o>,..z 
~f! i ~ .,K_s_c_o_E .... --........ ----..... ---------------------------------------------""'-----s_H_E_E_T __ ~ .... o_F __ • ........ __. 

KSC FORM 32·85 .I CG 4/92 I 
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-. 

• • • 
rEO SUP CLASS 

4730 
FITTING ENOS IN ACCORDANCE FITTING END IN ACCORDANCE 
WITH KCII!S STYLE E·FOR TUBE WITH KCI04, STYLE E FOR 
SIZE SPECIFIED ~loBE SiZE SPECI'IED, '''''' AS OTHERWISE NOTED 

I /'"C-i'J SEAL RING 
B PER KCI03 

rJ 
~, .. A ~" ---- ~~·~ \ ~@' 

( -:: f-
-- r-:...---f- - ~II' 

1-- ------ - ~" - ~ ------1- -

~ -r- -- - '-- -
~EAO T 

I 

THREAD T DETAIL A 
CHAMFER 15' ~s· 
TO DIMENSION C 

DASH NO. TUBE THREAD T A B c 
CRE AL OD REF •.000 •.000 REF 

STEEL ALLOY REF -.0-45 -,0q0 

K4 04 SA 7116,20 1.219 2.062 .688 
CS> 

K6 06 * 9/16·18 1.297 2.234 .813 
.,. . -

KB 08 !h 3/4- 16 1.453 2.469 l.llll0 .0 
Kill Dill ~ 718·14 1.594 2.734 1.125 ~ 

<% 

K12 012 " 1·1/16·12 1.766 3.047 I .375 "' c ... 
K16 016 1 I ·5/16·12 I. 766 3.094 1.625 a: .. 
K20 020 t!A 1·5/8·12 1.812 3.172 1.875 > w 
K24 D24 t!h 1·7/8·12 1.828 3.328 2.125 a: 

I 
'@ K28 028 11' 2·1/4·12 1.984 3.594 2.500 

K32 032 z 2·1/2-12 2.110 3.844 2.751! Q 
w en -> ... a: 

MATERIAL: SEE PROCUREMENT SPECIFICATION. 
ALUMINUM ALLOY. 2024-T6. CODE 1)' 
CORROSION RESISTANT STEEL !CLASS 3161, CODE 'K • I WAS CODE 'C "l 

FINISH: SEE PROCUREMENT SPECIFICATION. 

SCREW THREAO: SEE PROCUREMENT SPECIFICATION. 

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

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

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

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

s. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING .0 

APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN CS> 
ON THIS DRAWING< .;, 

EXAHPLE OF KCI24K4 : UNION, ~· BULKHEAO. ~ 00 TUBING.CORROSION RESISTANT STEEL Q 
PART NOS. KC12408 : UNION, • BULKHEAD. Y.! 00 TUBING, ALUMINUM ALLOY 1.1.1 

> 
0 

f 
~ 

CUSTODIAN: JOHN F. KENNEOT SPACE CENTER 
PROCUREMENT SPEC. STANDARD PART 

KSC-F-124 UNION, FLARED TUBE 
COORDINATION STATUS ~·BULKHEAD AND UNIVERSAL KC124 

KSC DE 
FOR SEAL RING 

SHEET I OF I 

KSC FORM 32·85 <CG 4/921 
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FITTING END IN ACCORDANCE 
WITH KC105. STYL.E E FOR 
TUBE SIZE SPECIF lEO 

FITTING END IN ACCORDANCE 
WITH KCI05, STYLE E FOR 
TUBE SIZE SPECIFIED 

FOR LARGE END 

THREAD T 

MATERIAL.: 

i=INISH: 

SLREW THRi:AQ, . 

NOTES: ! 0 

. FOR SMAL.L END 

THREAD R 

'----- CHAMFER I 5' tS • 
TO DIMENSION E 

SEE PROCUREMENT SPECIFICATION. 
ALU~11Nllt1 ALL.OY, 2024•T6, CODE '0. 

SEAL RING 
PER KCI03 

I REF J 

DETAIL. A 

CCRROSION RESISTANT STEEL !CLASS 316l, COOE 'K" :wAS CODE "C"l 

SEE PROCUREMENT SPECIFICATION. 

SEE PROCUREMENT SPECIFICATION. 

RE!oo!GVE BURRS AND SLIVERS. BREAK SHARP EDGES UNl.C:SS OTHERWISE tiOTED. 

2. OIMCN310NS IN INCHES. UNL.ESS OTHERWISE .SPECIFIED. TOLERANCE DECIHAL.S t.016. 

EXAMPL.E OF 
PART NOS. 

3. 

~ 0 

5. 

FUR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCU~EMENT 
DOCU'4ENTS REFERENCED HEREIN. 

REFERENC~D DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE .DATE OF INVITATION 
F~ ~~. . 

MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIF!CATION USING 
APPL.ICAE!LE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 

AT THE OPTION OF THE MANUFACTURER, THE SMALLER INSIDE DIAMETER DIMENSION 
HAY BE ORILLEO FROM PORT TO PORT. 

KC125K8·4 • REDUCER. Y.z OD TO 14 00 TUBING. CORROSION RESISTANT STEEL. 
KCI2508·4 : REDUCER. Y.! 00 TO Y,. 00 TUBING, ALUMINUM ALLOY 

& 
~ 

... 
·~ 
"' a: c 
~ .. 
> 
LIJ 
a: 

.... 
I 

I~ 
> .., 
a:: 

XD:Z:j % ... ~... c 
W ~X,_ ~ 

izz'"'i o 
a:oa:o f 
~;:~~~ ~ 

g~ .~,..~~~~--------------------------~--~--~~--~~~~~~------------------------------~-. leffi~~ CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 
zoo-- ~~~~~~~~---r-------------------------------------------------r------------~---------i ~ <1:...1o- PROCUREMENT SPEC. 
s%sa:! wxw,_ KSC·F-124 

- ffi 15 if; z ~-===~=::':"":'!":':':"::"-f ~!"'18 COORDINATION STATUS 
-ui.LI .... ... o>,..z 

REDUCER EXTERNAL 
tHREAD FLARED TUBE 

FOR SEAL RING 

STANDARD PART 

KC125 
SHEET OF 2 ~f!i~ KSC DE 

~K~SC~~F~OR~M~3~2~•~B~5-C-C~G~4~/~9~2-l----------------------------------------------~----------------------~ 
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• • FED SUP CLASS 

4730 • 
DASH NO. 

LARGE END SMALL ENO 
TUBE THREAD T TUBE THREAD R 5 N E 

CRES AL 00 REF 00 REF' MAX +,000 REF 
STEEL ALLOY REF" REF" !§::>- -.0q0 

K6-4 06-4 % 9/16-18 ~ 7/16-20 .457 I .422 .813 

K8-4 OB-4 ~ 7/16-20 
!-2 3/-4•16 .538 1.547 I .000 

K8·6 08-6 38 91!6-18 

K10·4 010·-4 ~ 7/16·20 

K10·6 010-6 % 718-14 38 
1.672 

9/16-18 .618 I. 125 -
KJ0-8 010-8 ~ 3/4-16 I. 766 

K12·4 012-4 ~ 7/16·20 CSI 

I .813 ~ 
KJ2-6 012-6 38 9/16-18 -

~ 1·1/16-12 .703 ~ 1.375 .;, 
K12·8 012·8 ~ 3/4·16 I .907 J ,.....___ 

KJ2·10 012·10 * 718·14 2.016 <t a: c 
K16·4 016-4 ~ 71!6·20 1.860 ... 

.c:: ,..,, 
K16-8 016-8 ~ 3/4•16 2.172 I 1:,. I 1•5/16-12 .741 f-- 1.6251 K16-10 016·10 ~ 718- 14 2.063 ilt:' 

KJ6·12 Dl6•12 ~ 1-1116-12 2 .. 172 ~ 
K20·4 oze-4 \4 7/16·20 I .907 ic ~ 

K20· :2 020·12 1\4 1·5/8•12 ~ 1-1/16-12 .778 I .875 •In 
2.266 > 

K20·16 020·16 ... a: 
I 1-5/16-12 

K24·16 024- 16 2.375 
I~ 1•7/8•12 .878 2.125 

K24·20 p24·20 2.422 I 
l-1/4 1-518·12 

K28·20 028·20 2.598 
I~ 2-114-12 .978 ,____ 2.500 

K28-24 028·24 2. 723. 
l-112 1-718·12 

K32·24 032-24 2.848 
2 2-1/2-12 1.078 2.750 

K32· 28 032·28 1-3/4 2·1/4·12 2.973 

ll> 

'? 
I'll -.;, 
c ... 
> 
0 a: 
11. 

~ 

CUSTODIAN• JOHN F. KENNEDY SPACE CENTER 

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

COORD I NAT JON STATUS THREAD FLARED TUBE KC125 
KSC DE 

FOR SEAL RING 
SHEET 2 OF 2 

KSC FORM 32·85 ICG 4/92l 
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.------··-~ FED SUP CLASS 

4730 

DETAIL A 

SEAL RING 
PER KC103 

<REF> 

DETAIL A 
'--------:'1"'-- F ITT I NG ENDS IN ACCORDANCE 

WITH KCI0S STYLE E FOR lUBE 
51 ZE SPEC! F lEO 

CHAMFER 15':5" TO 
DIA. C BOTH SIDES 

MATERIAL: 

FINISH: 

SCREW THREAD: 

NOTES: I. 

EXAMPLE OF 
PART NOS. 

2. 

3. 

4, 

5. 

DASH NO. TUBE. THREAD T 

CRE AL 00 REF 

STEEL ALLOY REF 

K4 04 14 7/16-20 

K6 06 * 9/16-18 

K8 08 \7 3/4-16 

K10 011!1 * 718·14 

Kl2 012 ~ 1·1116·12 

K16 016 I !•5/16·12 

K20 020 II.U 1-518·12 

K24 024 1\7 1·7/8-12 

K28 028 ~~ 2·1/4-12 

K32 032 2 2·1/2-12 

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

M E 
+,000 REF 
-,0q0 

1.266 .688 

I .391 .813 

I .578 1.000 

1.844 1.125 

2.125 1.375 

2.203 1.625 

2.297 1.875 

2.547 2.125 

2.828 2.500 

3.078 2.750 

CORROSION RESISTANT STEEL !CLASS 316>. CODE 1<" !WAS CODE "C"I 

SEE PROCUREMENT SPECIFICATION. 

SEE PROCUREMEN! SPECIFICATION. 

REMOVE BURRS AND SLIVER~ 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. 

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

KCI26K8 = UNION, Y2' 00 TUBING. CORROSION RESlSTANf STEEL 
KCIZ6012 = UNION, *'' OD TUBING. ALUMINUM ALLOY 

.;, 
~ 
([ 
a: 
0 .... 
a: 

! .. 
> .., 
a: 

' ., 

offici~~ ~c~us=T~oo~J~A-N-,-------------JOHN~-.F~.-K~E~N~NE~O~Y~S~P~A~C~E~CE~N~T~E~R-.--------------....1'-f 
z!;~~z: E~~~~~~-=--T-------=....,_;....;;.;...;;;;_.;;.;..;.;,;.;....;.;;...;.;.;;... ____ -r ___________ -f 
"" <t-''"" PROCUREMENT SPEC. 
i%5a:~ 

wz:~o.~o- ICSC-F-124 

- ffi~ i z ~-==~~=~-:::~~-f 
tj§"-~~ COORDINATION STATUS 

UNION, 
FOR 

FLARED TUBE 
SEAL RING 

STANDARD PART 

KC126 
-ua.u .... 
,_Q~)!oo% 

~f! i~ I.K~S.,C~DE~---~---_,.j~------------------------'---SH-E_E_T ___ o_F ____ _, 
KSC FORM 32·85 C CG 4/921 
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a: 
0:>-00 
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\Yrr~.,,. 

98' 

L __ 

DASH NO. TUBE 
CRE AL 00 

STEEL ALLOY REF 

K4 04 % 
K6 06 * 1<8 08 !1.1 

K10 010 ~ 

!<12 012 ~ 

Kl6 016 I 

K20 D20 t% 
K24 024 t!l.! 
K28 028 I~ 

K32 032 2 

H-----..j 

F' ITT I"'G ENOS IN 
ACCORDANCE WITH 
KCJ05, STYLE G. FOR 
APPLICABLE TUBE SIZE 
2 ENOS 

T 

FITTING END IN ACCORDANCE 
WITH KCI04 STYLE S. FOR 
TUBE SIZE SPECIFIED 

THREAD T Ci H 
REF OIA RAO 

7116·20 .43B .063 

9/16-18 .563 

3/4-16 .750 

7/8·14 .875 

1-1./16·12 I .063 

1·5116·12 1.313 .094 

1·5/8·12 I .625 

1-7/8-12 I .875 

2·1/4-12 2.250 

2·!/2-12 2.563 

i:~:i! MATERIAL' SEE PROCUREMENT SPECIFICATION. 

M 0 
•.000 •.eee 
-.047 -.0<47 

1.625 1.000 

1.8-44 I. 125 

2.141 1.391 

2.422 1.594 

2.703 1.813 

2.828 1.969 

3.156 2.203 

3.453 2.375 

3.828 2.641 

4.141 2.922 

I 

I I 

.u 
RAO 

.063 

.09-4 

.125 

.188 

v 

.438 

.563 

.750 

.875 

1.063 

I. 31:3 

1.625 

1.875 

2.250 

2.563 

w 
~PPROX 

.375 

.500 

.625 

.7S0 

.875 

1.063 

1.250 

1.438 

I. 750 

I .938 

01&1 u ALUMINUM ALLOY, 2014-T6, CODE ""[)" 
a:~~a: CORROSION RESISTANT STEEL !CLASS 3161. CODE 1<' tWAS CODE "C"> 
0 ... 0 ... 
~~fi3! FINISH: SEE PROCUREMENT SPECIFICATION. 
ox-en 
-z_,a: SCREW THREAD: SEE PROCUREMENT SPECIFICATION. 4ffitro 

SEAL RING 
PER KC103 

!REF'> 

DETAIL A 

X 
fiPPROX 

.250 

.313 

,438 

.438 

.S00 

.625 

.750 

.875 

1.06" 

1.188 

~i!)ijla:t;:, NOTES: 1. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 
!:,C>.,.~~ 
li::::Ji::ii: 2. OIHENSIONS IN INCHES. UNLESS OTHERWISE SPECIF'IEO, TOLERANCE DECIMALS :.016. 
11.>-

111 ~ ~ ~ ~ 3. FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
• en ct <t « DOCUMENTS REFERENCED HEREIN. 

<IIOZ0:-1 
\i~-o~ 4. REFERENCED DOCUMENTS SHALL BE OF' THE ISSUE IN EFFECT ON THE DATE OF' "INVITATION 
iz~ffi..., FOR 810. . 
<t:::> CICD 
~ ... ,5,.. 5. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING. 
,_i!:fl:l:j APPLICABLE KC STA"'OARO AND PART "'UMBER OESIGNATJO"'S AS SHOWN ON THIS ORAWING. 
z ::1: ... 
~ .!2::~ 6. WHEN USED AGAINST BULKHEAD USE WASHER AN960 TO FORM BACKING FACE. 
zzz <C 

ffi2!~z EXAMPLE OF KC127K8 :TEE. BULKHEAD- ON LEG. W 00 TUBING,CORR0510N RESISTANT STEEL 
~¢"'iii- PART NOS. KCI27012 = TEE. BULKHEAD ON LEG. ~· 00 TUBING, ALUMINUM ALLOY 

! a: 
0 
UJ 
a: .. 
.... 
'" a: 

0 ... 
"' > ... 
a: 

.:> ~0~ :t ~C~U--S--T~0D~I AH~,-------------J":'OHN~':""':F:""'.-:':K':'E~NNE:'=.D:':Y':""':S:':P~A':'C':'E"':C::E::N"::T:O:E::R~--------------...1.-i 
z@;~~ x .,:::=.:..;:;.;.;,;;.;.....,.~~---------=.;;.;..~...;,;~;,;,;;;;.;..~.;,;;;;;;;..;=.;.;.;;;.;;.. ____ 'T' ______ _.. ____ -t 
~ ... 5-'¢ PROCUREMENT SPEC. 
ll%:::10:% 
't~!l/,_ KSC·F· 124 

i:.l:! 1: i ~ ~CO~O:-.RO~I-:NA...,.T~I O~N.-.:S::T":'A':'TUS~-1 
u~ z-
-uLI.I to'i"' 

TEE FLARED 
BULKHEAD UNIVERSAL 

& 
SIDE 

STANDARD PART 

KC127 
._0>>-Z 
~f~ i~ I.K_SC __ ..,o_E_....-~:::--....-~~:::-----------------------------'---S-H_E_E_r ___ OF ____ _..... 

KSC FORM 32·85 I CG 4/92 I 

FOR SEAL 

TUBE 
ON 

RING 

33 



GP-425 

34 

/ 

DRILL 
DEP"TH Z 

DASH NO. 

CRE AL 
STEEL ALLOY 

1(4 D4 

1(6 D6 

K8 D8 

KIS 010 

K12 Dl2 

Kl6 Dl6 

1<20 020 

K2.Q D2.Q 

1(28 028 

1<32 032 

HATERIAL: 

FINISH: 

SCREW THREAD: 

NOTES: 

TUBE 
DO 

REF 

!4 

~ 

~ 

~ 

~ 

I 

1!4 

~~ 

~~ 

2 

FITTING END IN 
ACCORDANCE WITH 
KCl05. STYLE ·G. FOR 
APPLICABLE TUBE SIZE 

THREAD T H M 
REF RAO ... 000 

-.063 

7/16-20 .063 1.578 

9116·18 I. 719 

3/4-16 I .985 

7/8·14 2.219. 

1•1/16-12 2.485 

· I·S/16·12 .094 2.610 

1·5/B-12 2.703 

1·718·12 2.719 

2·1/4·12 2.797 

2 .. 1/2·12 2.953 

SEE PROCUREMENT SPECIFICATION. 
ALUMINUM ALLOY. 20141·T6, CODE "'(). 

0 R u v w 
•.000 RAO RAD APPROX 
-.063 

.750 .219 .063 .438 .313 

.860 .261 .563 .375 
.094 

1.016 .375 .750 .500 

I. 141 .438 .875 .625 

1.313 .531 1.063 .813 

1.500 .656 .125 1.313 1.000 

I .625 .813 1.625 1.250 

1.813 .938 1.875 1.500 

2.000 1.125 .188 2.250 1.750 

2.250 1.250 .250 2.563 2.000 

CORROSION RESISTANT STEEL <CLASS 316>. CODE 'K'IWAS CODE 'C'l 

SEE PROCUREMENT SPECIFICATION. · 

SEE PROCUREMENT SPECIFICATION. 

SEAL RING 
PER !<CI03 

<REF'> 

DETAIL A 

y z 
... 047 ... 047 
-.000 ·.000 

1.594 .766 

·1. 750 .891 

2.031 1.063 

2.281 1.203 

2.563 1.391 

2.734 1.625 

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 HEREIN. 

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

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

TOI.ERANCE·UP TO AND INCLUDING ·6 SIZE !2·1/2" ABOVE ·6 SIZE !l·l/2". 

KCI28K8 = EL.BOW, W 00 TUSING. CORROSION RESISTANT STEEL 
KCIZ8DI2 ' ELBOW, =!(• OD TUBING, ALUMINUM ALLOY 

ELBOW FLARED TUBE 
BULKHEAD UNIVERSAL, 45o 

FOR SEALRING 



GP-425 

• • • 
45"~ 

IFEO SUP CLASS 

ACROSS -1-- --1 4730 
WRENCH V ~~i SEAL RING 
PADS 

~ 
OR ILL PER KCI03 

DEPTH Z I REF l 

DETAIL A.,...,.. J' ''' A I 
' ' ' t""'ri-T'I ' ' 

~ ' ' I R f\ FITTING END PER KC105 '\. 

" STYLE G FOR APPLICABLE ' - -;-r~- -· TUBE SIZE - - T f\ 
I II u I 
I I I I 

AN92~UT THREAD T " "'[) 
N..-tl+ ;>) ) "'~ •-1--:-:I ) B DETAIL A 

I FITTING·ENO PER KCI38 I STYLE T FOR APPLICABLE 
KC140 I . I I I TUBE SIZE 

I I : I I 
WASHER 

I I _l 
I r DRILL 

DEPTH Y 

DASH NO. TUBE THREAD T ~ DIM. B DIM. U RAD R RAO F PAD BULKHEAD NUT WASHER 

CRE AL DO REF • • 000 •• 000 ~.03 !.03 DIM . 
F:J~E~~ 

FOR AL FOR -~RE FOR AL 
STEEL ALLOY REF .• 063 -.063 !.016 AAL,t.P/ S6T~E~Ei ~~L.:OvY ;y ... CS> 

1(4 04 lh 7116·20 .750 1.078 .063 .242 .438 AN924-K4 AN924·04 KCI40C4 KCJ40D4 ~ -' 
K6 06 * 9/16·18 .860 1.172 .317 .563 AN924·K6 AN924·06 KC140C6 KCI4006 CD 

.094 ~ K8 D8 loS 3/4•16 1.016 1.328 .414 .750 AN924·K8 AN924·0B KCI40C8 KCI40D8 <t 
0:: 

Kl0 010 ~ 7/8·14 I .141 I .547 .484 .875 ~924-KIQ AN924·DI0 KCI40CI0 KC140010 
Q .... 
0:: 

Kl2 012 ~ 1•1/16·12 I .313 I. 766 .586 1.063 ~N924·KI< AN924·012 KC140CI2 1<(140012 .. 
Kl6 016 I 1·5116·12 1.500 1.891 .125 .719 1.-313 ~N924~K16 AN924·016 KCI40CI6 KC140016 > .... 

a: 
K20 020 llh 1·518·12 1.625 .875 I .625 ~924·1<20 AN924·020 KC140C20 KC140020 8 1.938 

~N924·K24 1<24 024 1\.s 1 .. 718· 12 1.813 1.031 1.875 AN924·024 KCJ40Cc4 KCJ40024 

K28 028 I~ 2·1/4·12 2.000 .188 1.125 2.250 ~924·1<28 AN924·D28 KC140C28 KCJ40028 0 .... 
1.891 

jAN924·K32 KC14!1iC32 
!! 

1<32 032 2 2·1/2·12 2.250 .250 1.383 2.500 AN924·032 KC140032 > w 
SEE PROCUREMENT SPE"ciFlCATION. 

0:: 
MATERIAL: 

ALUMINUM ALLOY, 2014·T6. CODE "0' 
COR'lOSION RESISTANT STEEL I CLASS 3!6l, CODE 1<' I WAS CODE "(.I 
o11AN924 CRE.S NUTS MAY BE EITHER 304, CODE 'J. OR 316, CODE 'K •. 

FINISH: SEE PROCUREMENT SPECIFICATION. 

SCREW THREAD: SEE PROCUREMENT SPECIFICATION. 

NOTES: I. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS 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 BID. .0 . 

s. 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 ! 2·1/2"; ABOVE ·6 SIZE ! 1·1/2". 0 .... ,.. 
45" ELBOW ASSY ,l/2" 00 TUBING, CORROSION RESISTANT 

0 
EXAMPLE OF KCJ29K8 . STEEL a: 
PART NOS. KCI29012 • 45" ELBOW ASSY ,3/4. 00 TUSING, ALUMINUM ALLOY a. 

~ 

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

KSC-F-124 ELBOW·ASSY, 45 °' FLARED 
COORDINATION STATUS TUBE & MALE ADJUSTABLE KC129 

END, FOR SEAL RING 
ICSC DE SHEET 1 OF 2 

KSC FORM 32·85 CCG 41921 
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. • 
'FED SUP CLASS 

4730 • 

DASH NO. lUBE rHREAD T O!M. Z DIM 
CRE AL 00 ;!EF •.047 •• 047 

STEEL ALLOY REF •• 000 -.000 ... ... 
K4 04 I,!, 7116-20 1.094 .766 ' -

' 
K6 06 ~ 9/16-18 1.203 .891 

CD 

z 
K8 DB ~· 3/4·16 1.375 1.063 

~ 
([ 
a: 

Kl0 Dl0 ~ 718·14 1.609 1.203 c .... cr 
Kl2 Dl2 ~ 1·1/16-12 1.844 1.391 .. 
K16 Dl6 I I·S/16·12 .2.016 1.625 > 

' 
... cr 

K20 020 l'h 1·510-12 2.109 I. 797 h 

K2"1 02"1 1~ 1·718·12 2.156 2.031 ~ 

K28 D28 I~ 2-J/4·12 2.266 
Q 
1&1 

2.01!> !!! 
K32 D32 z 2-1/2•12 2.578 > ... a:: 

.... 
'l' ... -' 
"' 
0 
11.1 
> 
0 a: 
Q. 
Q. c 

CUSTODIAN: .JOHN F • KENNEDY SPACE CENTER 

PROCUREMENT SPEC. 

ELBOW STANDARD PART 
KSC·F-124 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 "1/921 
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• • 
rEO SUP CLASS 

4730 • 
~ 8 -VTI-IREAO T REI' 

SEAL RING 
PER I<CI03 

D-~~:::1 ~" 0 /v-.SEE 
DETAIL A 

He-..,!."~:- DR!Cc 
OEPTH 

-:\@)~ - I~ 
- _'.1. - -

~ - FITTING END PER 
1- _ J- KCI05 STYLE E 

- EXCEPT AS NOTED 
~: DRILL HOLE OPTIONAL 

~ -1-

DRILL NO. 50 ~(1YPl 
DETAIL A 

( .065· .075) 
2 HOLES 

CHAHI'ER ts·~s· TO 
OJA, C BOTH SlOES 

DASH NO. TUBE THREAD T A B c 
CRE AL 00 REF +.000 +,000 REF 

STEEL ALLOY REF -.060 -.060 

K4 04 ~ 7/16·20 .531 .750 .688 
G> 

K6 06 ~ 9/16·18 .563 -828 .813 ~ -
K8 08 ~ 3/4·16 -625 .953 1.000 .;, 

Dl0 !)6 
z 

Kl0 7/8·14 .766 I. 125 1.125 3 
<r 

~ 
Cl: 

Kl2 012 1-1116·12 1.219 1.375 Q 

• 813 ... 
Cl: 

Kl6 Dlo I 1·5/16·12 1.297 1.625 .. 
K20 D20 Jlh 1·5/8·12 .750 1.375 I .875 > ..., 
K24 D24 1~ 1·7/8·12 .813 

Cl: 
1.500 2.125 !,-. 

K28 D2s I~ 2·1/4·12 • 781 1.625 2.500 re 
K32 . D32 2 2·1/2·12 .828 I. 750 2;750 ~~ ..., 

Cl: 

MATERIAL: SEE PROCUREMENT SPECIFICATION. 
ALUMINUM ALLOY, 2024·16, CODE "[)' 
CORROSION RESISTANT STEEL <CLASS 316l, CODE 'l< " I WAS CODE "C"l 

FINISH: SEE PROCUREMENT SPEC IF') CAT ION. 

SCREW THREAD: SEE PROCUREMENT SPECIFICATION. 

NOTES: I. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES !JioiLESS 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 EI'FECT ON THE OATE 01' INVITA'fiON 
I'OR 810. ., ... . 

5. MARKING OF F'ITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING N -APPliCABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN .;, 
ON THIS DRAWING. 

EXAMPLE OF I<C130KB : PLUG,~' 00 TUBING, CORROSION RESISTANT STEEl 
c ... 

PART NOS. KCJ30012 : PLUG, ' 00 TUBING, ALUMINUM ALLOY . > 
0 a: 
Q. 
IL 
q 

CUSTDOIAN: JOHN~. KENNEDY SPACE CENTER 

PROCUREMENT SPEC. STANDARD f'ART 
KSC·F·I24 PLUG, FLARED TUBE 

COORDINATION STATUS FOR SEAL RING KC130 

KSC DE SHEET I 0~ I 

KSC FORM 32•85 ICG 4/921 
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C>WD. 
wo:x .... cu-). 

~--~-.~-E-J--~------illlr-----------~,F~E4~S7~3-0~S 
DETAIL A ~A FITTING END PER KC137 

'-.. , R FOR APPLICABLE TUBE END 

~ DRILL DEPTH F ~ - - - v · 
~ ... oi 
w:z:a: a:: .... o_, 

~ 
,_ ... ZI&.I 
..I <lOll) 
w:x­.............. o:: 
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0:>00 
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ow u 
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onzoz 
ZL&IL&IO 
8!-81 ... a:o!w • <rwa.a.o 
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UCI)CI:t-::J: 
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cn<l>->C 

t-ZZIIJ 
.cn<l4~ 
cncza:~ ow-ow zo- a:: 
--a: a: :.zoww 
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a: ~ 

Q!l!ci!i~ 
........ i&J 31 
~ 3\!!;!,_ 2: __ .,..z 
zzz <1: 

I I --- ---~ 

1-- I - - : !-:. :O~: -(->-~ :~""""-.-./ 

B ~ SEAL RING 

l ~
~~ ' THREAD T ~ 1 1..1 l PER KC103 
L- FITTINGENOPERKCJ0S IREFI ,_j_cn~ C IREFl . 

.,....._'7'9~'-=-1· _ ~ STYLE G FOR APPLICABLE -{~ u \ /77)) 

( { i'......,"::""' ... = t--J\~ W///5 
SWIVEL NUT ~ G DRILL 

KCI6S RETAINING 
1 

DEPTH 
WIRE . 

OETAI L A 

OASH NO. SWIVEL NUT 
TUSE THREAD T II DIM. B OIH c 0 R RAO EPAO f' DIM G OIH KCI39 RETAIN 

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

K4 04 % 7116·20 .906 .704 1.009 .063 .242 .43B .906 .734 K4 04 KC165·4 

I 

"' 
" 

K6 06 ~ 9116·18 1.078 .891 1.250 .317 .563 1.094 .933 K6 06 KCI65·6 ~ 

K8 08 'h 
Kl0 010 !J(J 

K12 012 ~ 

Kl6 016 I 

K20 020 1% 
K24 024 1% 

K28 028 I~ 

K32 032 2 

MATERIAL: 

FINISH: 

SCREW THREAD: 

NOTES: I. 

2. 

3. 

4. 

5. 

314·16 1.266 .969 I .375 .414 .750 1.281 1.016 KB DB 
.094 

718·14 1.469 1.141 1.625 .484 .875 I .484 1.188 K10 010 

1·1116·12 I .672 1.204 1.750 .S86 1.063 1.6B8 1.250 K12 012 

I·S/16·12 .719 1.313 1.906 1.531 K16 016 

I·.S/8·12 .875 1.625 2.1S6 1.812 K20 020 

I-71B·I2 1.031 1.875 2.609 2.172 K24 024 

2•1/4·12 1.188 2.250 2.931 2.212 K28 028 

2- 112·'12 1.383 2.563 3.219 2.673 K32 032 

FOR DESIGN FEATURE PURPOSES. THIS DRAWING. TAKES PRECEDENCE DYER 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 USING 
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 

~ TOLERANCE uP TO AND INCLUDING ·6 SllE ~-112' ABOVE -6 SIZE ~1-112'. 

E DIMENSION FOR ·32 SIZE EQUAL TO 2.500. IS ACCEPTABLE BUT 2.563' IS PREFERRED 

ffi8~~z EXAMPLE OF KCI31K8 :ELBOW WITH SWIVEL END.~' 00 TUBING. CORROSION RESISTANT STEEL 
~~"-;;;- PART NOS. KCJ31DIZ: ELBOW WITH SWIVEL END.~· 00 TUBING, ALUMINUM ALLOY 
oa: •2>-~~~~~------------------------~~~~~~~~~~~~~-------------------------------L-i 

ll'fil~~ CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 
~ 0~ :;.,_ j.:PR~O;.,:C.;:U~RE~M£~N--T~S--P--EC~. --r--------------;;.;;..;;.;...;...;~;;;.;.;;.;;;;;.;.....;;;..;.;;:=.,..;;;:;..;.;;;..;. _______ ~----S-T-ANOA---RD-P-AR-T----t 

iffiiffi~ ICSC-F-124 ELBOW ASSY' 90 ° ' FLARED 
ti~~~~-C~O~ORD~JNA~TI~O-N----ST~A~TU~S-1 TUBE & FEMALE SWIVEL 
::g~ ... % END' FOR SEAL RING SHEET I 01' I 
~IE! i ~ LK_s_c __ o_E ___________ ..&..----------.,.----------------------------------------------------' 

.KC131 

KSC FORM 32·85 t CG 4192 I 
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GP-425 

~-------··------~~ FED SUP CLASS 

4730 

DRILL 
DEPTH F 

, ~A I ~~~LK~:~g 
-'~"' I IREFI 

I ~4 
DETAIL~ ':' ~~~ 

'\" 4S' 
' '' ~ 
' "~ FilliNG END PER KC105 - f"11Hf---i 

STYLE G FOR APPLICABLE 
1 

TUBE SIZE 0 I I I 1-
~B ~~~; ....! oab KCI39 

='~ -----SWIVEL NuT 

(~1'-i 11 ~'-.fiTTING END PER KCJ37 
. ; FOR APPLJ CABLE TUBE END 

I 
G DRILL 
DEPTH KCibS RETAINING 

WIRE 

DASH NO. 

CRE AL 
STEEL AllOY 

K4 04 

K6 06 

TUBE 
00 

REF 

•A 

THREAD T 
REF 

7116·20 

9/16·18 

~ DIM. B DIM 
•• 000 •. 000 
•• 063 •• 031 

.750 .610 

.81)0 .766 

c 
0111 
REF 

.9380 

1.125 

0 
RAO 
~.03 

.063 

SWIVEL NUT 
R RAO E PAD F DIM G DIM KCI39 
• .03 DIM. • .047 • .016 CRE AL 
••. 03 •. 011 •• 011 STEEL ~LLOY 

.242 .438 .766 .656 K4 04 

.317 .563 .891 .828 K6 06 311 
·~--4---4-~~4-----+--~---;---; .094 

KB 08 ~ 

K10 010 ~ 

K12 012 ~ 

K16 016 I 

K20 020 llh 

K24 024 ·~ 
K28 028 I :!A 
K32 D32 2 

MATERIAL: 

FINISH: 

SCREW THREAD: 

NOTES: J. 

3/4·16 1.016 .875 I .281 .414 .750 1.063 .9S3 

718·14 I .141 .954 l .438 .484 .875 1.203 1.047 

l·l/lb·l2 1.313 .95-4 1.500 .586 1.063 1.391 I .063 

1·5116·12 I .500 1.172 1.750 .125 .719 1.313 1.625 1.328 

1·518·12 1-1>25 !.422 2.031 .87S I .625 1.797 I .625 

1·718·12 I .813 1.532 2.2S0 1.031 1.875 2.031 1.781 

2·114·12 2.000 1.766 2.619 . 188 1.125 2.250 2.266 2.031 

2·11?·12 2.250 1.98S 2.906 .250 1.383 2.500 2.578 2.313 

SEE PROCUREMENT SPECIFICATION, 
ALUMINUM ALLOY, 20J4•T6, CODE ·o· 
CORROSION RESISTANT STEEL (CLASS3161, CODE 'K"IWASCOOE "C"l 

SEE PROCUREMENT SPECIFICATION. 

SEE PROCUREMENT SPECIFICATION. 

K8 

Kl0 

Kl2 

K16 

K20 

K2-4 

K28 

K32 

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

08 

010 

012 

016 

020 

024 

028 

032 

RETAIN 
lNG 

WIRE 

KC165·4 ,D 

KC165·6 f 
KC165·8 ~ 

"' KC16S·I0 a:: 

KC16S .. J2 : .., 
KC16S·I6 a: 

KCJ65·20 0 

KC16S·24 c 
KC165·2B 

... 
Ul -

KC165·32 
> ... a: 

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

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 THE DATE OF INV!lATION 
i"OR BID. 

MARICING OF FITTINGS SHALL SE CONSISTENT WITH PROCUREMENT SPECJFIC:A110N USING 
APPLICABLE KC STANDARD AND PART NUMBER OfSIGNATJONS AS SHOWN 
ON THIS DRAWING • 

~. TOLERANCE UP TO AND INCLUDING ·6 SIZE t2·112' ABOVE ·6 SIZE 11·112". 

EXAMPLE OF KC132KS • 45" ELBOW WITH SWIVEL END.I/2" 00 lUBING. CORROSION RES!SlANT STEEL 
PART NOS. KC132012 • 45' ELBOW WITH SWIVEL END,3/4" 00 TUBING, ALUMINUM ALLOY 

. 
co 

offic:iffi~ 1-c-u~s~ro .. D .. I_AN_: _________ _.;.. __ JOHN~-::F:-.-.K=ENNE~:::o:-v~SP=AC~E:-:c=EN~T:::E~R~--------------~ 
z @j~~:E ~~~~~-..~-.....,r--------~.;;.;..-...;;;;;.;.;;.;;;,;;....;;.;....;;;,;;...;;;..;.;.;;.;.;... ___ _,r-------------1 
"' ~ _. ... PROCUREMENT SPEC. 

iffiiffi! KSC-F-124 ELBOW ASSY' 45 ° ' FLARED 
i:! ~ ~ j ~ ~c:::::o":":oR=o~IN~AT:-:I':':ON~ST~A:::-Tu=s-i TUBE & FEMALE S W I VEL 
=g~=~ END, FOR SEAL RING 
~f! i~ LK_s_c_D_E------..L.-----------------------..L.--SH-E_E_T __ ,_o_F--1---' 

STANDARD PART 

KC132 

KSC FORM 32·85 ICG 41921 

39 
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4730 

40. 

SEAL RING 
PER KC103 

C REF l 

DETAIL A 

MATERIAL: 

FINISH: 

SCREI>' THREAD: 

NOTES: 

E.XAMPLE OF 
PART NOS. 

2. 

3. 

4. 

5. 

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

FITTING END IN ACCORDANCE 
WITH KCI3S FOR TUBE SIZE 
SPECIF"JEO 

CHAMFER IS • ~5 • ----' 
TO DIMENSION C 

SEE PROCUREMENT SPECIFICATION. 
ALU~INUM ALLOY, 202~-T6, CODE ·o· 
CORROSION RESISTANT STEEL I CLASS 3161, CODE 'I(' I WAS CODE 'C'l 

S~E ?ROCUREMENT SPECIFICATION. 

SEE PROCu~EMENT SPECIFICATION. 

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

R 

DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS ~.<l.l6. 

FOR DESiGN FEATURE PURPOSES. THts·oRAWING TAKES PRECEDENCE OVER 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 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 BE DRILLED FROM PORT TO PORT. 

. 
CD 

c ... 
111 

> ... a: 

KCI33KS·<I = REDUCER-ADAPTER. W OD TUBING TO %• BOSS END. CORROSION RESISTANT STEEL ., 
KCI33D12·8 : REDUCER-ADAPTER, ~· 00 TUBING TO lh' BOSS END. ALUMINUM ALLOY ~ 

REDUCER ADAPTER 
FLARED TUBE 

FOR SEAL 
TO BOSS 
RING 

STANDARD PART 

KC133 
SHEET 01' 2 

"' . 
CD 

c ... 
> 

~ 
%; 

. i , 
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' ' 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 

K4·2 04·2 \.(, 5116·24 1.100 
~ 7/16·20 .452 ----- .688 

K.o1·3 04 ·3 ~6 3/8·24 1.066 

1<6·2 06·2 ~ S/16·24 1.242 -
*' K6·3 06-3 3/8·24 1.208 

3fi 9/16·18 .457 ~ .813 
K6·4 06·4 ~ 7/16·20 

~6 
1.335 

K6·S 06·5 l/2-20 

K8·2 06·2 \.(, 5116·24 1.357 

~ 
~ 

K8·3 06-3 318·24 1.323 
!--

.!6 ~ K8·4 08-4 3/4 ·16 7/16·20 .538 1.000 
1.450 

K8·5 08·5 ~ 112-20 

3fi 
1----

K6·6 08-6 9116-18 1.445 IS> 

~ 
~ 

Kl0·4 Dl0·4 7116·20 1.533 -
1--- . 

Kl0·6 010-6 ~ 716-14 3fi 9/16-18 .618 1.528 1.125 
«< 

!7 
1--- s 

K10•6 010·6 3/4·16 1.567 ([ 
0:: 

Kl2•4 012-4 y. i/16-20 
c 
w 

1.686 0:: 

K12·S 012·5 '*' 112·20 .. 
~ 3fi 

f-- > 
Kl2·6 012-6 I· 1116·12 9/16-18 .703 1.681 1.375 ... 

r- a: 

1<12-6 012-8 !7 3/4-16 I. 719 ~ 
012·10 ~ 

r-
I p 

K12·10 718·14 1.616 

1<16-4 016-4 ·~ 7/16·20 1.722 c .... 
!7 

r- !!! 
Kl6·8 016·6 3/4·16 1.809 > 

i 1-5/16-12 • 741 ...,...._ 1.625 ... 
K16·10 016-10 ~ 7/8-14 1.852 0:: 

-Kl6·12 016·12 ~ 1·1/!6·12 1.912 

K20-4 020-4 y. 7116-20 1.965 -K20·12 020·12 I~ 1·518·12 ~ 1-1/16-12 .778 I .875 
2.202 

IC2111·16 020·16 
I 1·5/16·12 

JC24-16 024-16 
1\7 

2.159 
1-718-12 .878 - 2.125 

K24·20 024·20 2.154 
11A 1·516·12 

K28·20 028-20 

·~ 
2.373 

2·114·12 .978 2.500 
2.404 K28·24 028·24 

1% .J-7/8-12 
K32·24 032·24 2.529 II> 

2 2·112-12 1.078 r-- 2.750 "' . K32·28 032-28 ·~ 2•1/4·12 2.684 "' -. 
"' 
0 ... 
"' 0 
a:: 
A. 

~ 

CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 

PROCUREMENT SPEC. 
ADAPTER STANDARD PART 

KSC•F-124 REDUCER -
CODROINATION STATUS FLARED TUBE TO BOSS KC133 

KSC DE 
FOR SEAL RING 

SH£ET· 2 OF 2 

KSC FOAM 32·85 ICC 41921 
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.,_,_z. 
ffi~-~ 
z: II) 
Z>-<10 
a:::z: ... 
UJL&JLLtt-

~~!!!ffi 

~---------------------------~. ' ' .------------------~FE~o~4s~l~3-~-0~s~s 
FITTING END IN ACCORDANCE 
WITH KC136 FOR TUBE SIZE oa:::. ... ..,a:q 

0>1110.. wo::t: .... o•> ([ oz 
.J"' Cl w::t:cr 
C:>-O.J .... ,....,_zw 
..J([OU> w::t:­..,.,_ .... o: 
- ([0 Z>-U 
-u- • 
\&.,([~ ..... 

~"-g;~ 
Cl!i!- • ......... :r 1110:: 
t-0 :::. -zc .... 
lll<tWU 

0<1: za::a:: ... 
OW<t::O 
->OZ 
... t.LI!.&.I<I' 
uoa:::~: 
Will z.,_.,_c 
Z<IO ... oxz 
U:li:.ll>~ 
zz-­-o 111 -<rill z.,_.,.._ 
ClCI:ClZ 
::rc.:~oo: --- .... ..JG:G. a::mw woxa: :z: .... o 
t>->0 
.:>Z Ill <ra:: .. w o:z: 
11)0:: "' 
00 -a..z ·a: 
~1: Ill 
;.:),..%:'· 
c...-cz 

--<1: 
>-.J .... 
~,~-<1"' ..:muz 
a:•n~~ oz-w 
t&.OU> 

ell;~~ 
''~&a.nnu •na:: => c: 

0 •0 
W:7.UI 
0: "' ~"'z. a:-z 
<I: ::OliO 
,_U<r•• 
~;!3~ 

a: 
0::>00 
LIIID-D. 
:t:w<l:a:: 
•-C:IIlO ow 1.) 

::I:LLI cr .... %0: 
0 ... o ... 
UIZOZ 
ZW"-10 o:z:-lll 
-Z..JCI: 
.... U:Q..&I.I • 
<tl.oiD.II..O U>:::l ,_ 
-ocn!Z&&.~ 

!:"',.!i!ffi 
~:~~~ 
D.t­
UI<I>->-Q 

>-ZZW 
Cft<I<Z: .... 

• (I 
UICIZO:.J 
f.!)I.IJ-OW 
Z>- a:: 
--a:a: 
~~0~~ 
a: .... 
OW •O> 

.... =fil%1 
ffi m~ ... 
~:ii'""i a:oa:e> 
W-JZZ 
>~LL-­
O<l Ill 

SPECIFIED 

THREACi T 

FINiSH: 

SCREW THREAD: 

NOTES: 1 • 

2. 

3. 

EXAMPLE OF 
PART NOS. 

4. 

s. 

FITTING END IN ACCORDANCE 
WITH KC104, STYLE E. FOR 
TUBE SIZE SPECIFIED. EXCEPT 
AS OTHERWISE NOTED 

DETAIL A 
S~AL RING 
PER KC 103 

<REF l . 

DETAIL A 
CHAMFER IS' :S' 
TO DIMENSION C 

DASH NO. 

CRE AL 
STEEL ALLOY 

K4 D4 . 

K6 D6 

1<8 08 

. !<10 [110 

~ 012., 

-~1'Eil6 .1. 
! K20 I 02~ "j ....-----
~:.L.~~-L 
! Y.211. : :J2o i · 
!----·-·-·-t-

TUBE 
00 

REF 

'A 

* 
~ 

~ 

* l 

I!~ 

1~ 

I~ 

i KJ~ j 03:? ,l_ .2 --·--- --

THREAD T 
REF 

7/16·20 

9/16·18 

3/4·16 

7/8·14 

1·1/16·12 

1·5/16·12 

1·.518·12 

1·7/8·12 

2·1/4·12 

2-1/.2-12 

!jEE PROCUfli:~tf.NT SPECIFICATION. 
ALUI11 N'J~l ALLOY , 2024 • T 6, CODE '0 • 

A 8 ~ 
~ 

+.000 +.000 REF 
-.060 ·.060 

1.213 I.B81 .688 

I .291 2.078 .813 

1 .447 2.312 1.000 

1.588 2.S23 1.125 

I. 760 2.797 I .375 

1.760 2.834 1.625 

1.807 2.956 ).875 

1.B22 3.018 2 • .12S 

1.979 3.314 2.51110 

2.104 3.467 2.7SO -

.CORROSION RESISTANT STEEL CCLASS 3161, CODE 'K',IWAS CODE ·::·1 

SEE PROCUPEHENT SPECIFICATION. 

SEE. I'ROCURE•IENT SPECIFICATION. 

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

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

FOR DESIGN FEATURE PURPOSES, THIS DRAWING T~ES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. . 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE m EFFECT ON THE DATE OF !NVIlATION 
FOR 610. 

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

KCI34K4 • ADAPTER, BOSS TO BULKHEAD. 1L.• OD TUBING, CORROSION RESISTANT STEEL 
KCI3408 = ADAPTER, BOSS TO BULKHEAD, ~· 00 TUBING. ALUMINUM ALLOY 

151 
~ 
a, 
z 
:lO 
<l 
C! 
0 .... 
C! 

411 

> ..., 
I"' 
-~ 
I_ 

I! 

c.:lffic:iffi:t .. C_U_S""T""c"'O-IA_N_:-------------J-0-HN-F~.-K""E_NN_E~D~Y~S""P-A"'C .... E-CE~N""t""E""R-----------------4 
z!s~~:z: ~~~.:.;.;;~--...... ------...,...--..... .=;:;~...;..;;.....;.;;.;.;....;;;;;.;.....;;;..;.;.;;;;:...;;;;;.;.;.;;;;.;.. ________________ ~ 
"' <1: ..J>- PROCUREMENT SPEC. iii;! KSC·F-124 ADAPTER, FLARED TUBE 
l:.l:i~~~,..C~OO~R~D .... IN-A~TI~ON ........ S~TA~TU--S~ . 7a• BULKHEAD TO 
U:::l :z:-
;:g~>-Z BOSS FOR SEAL RING SHEET OF ~g:!a~ .. K_s_c_o_E ______ ..... ________________________ ..... ___________ _. 

STANDARD PART 

KC134 

KSC FORM 32·85 ICG 4/.921 

42 
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SEAL RING 
PER KC103 

I REF) 

DETAIL A 

MATERIAL: 

FINISH: 

SCREW THREAD: 

NOTES: I. 

2. 

3. 

4. 

5. 

~ 

IZ>-

EXAMPLE OF 
PART NOS. 

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

DETAIL 

DRILL 

THREAD 

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

THREAD R 

CHAMFER 15"!5" ............ -Y 
TO DIMENSION C DRILL NO. 50 

( .065 •• 075) 
2 HOLES 

SEE PROCUREMENT SPECIFICATION. 
ALUMINUM ALLOY, 2024·T6. CODE 1)" 
CORROSION RESISTnNT STEEL <CLASS 316). CODE "K"<WAS CODE ·c·) 
SEE PROCUREMEN1 SPEC!•tCATION. 

SEE PROCUREMENT SPECit!CATION. 

REMOVC BURRS AND SLiVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

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

FOR DESIGN FEATURE PURPOSES. THIS OP.AWING TAKES PRECEDENCE ··ovER 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 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 BE DRILLED FROM PORT TO PORT. 

FOR ·2. ·3. & ·5 TUBE SIZES. FITTING END SHALL BE IN COMPLIANCE WITH MS33656. 

KCI35K6·8 • EXPANDER·AOAPTER. *' 00 lUBING TO ~·BOSS END, CORROSION RESISTANT 
KCJ3508·10 • EXPANDER·AOAPTER. W 00 TUBING TO ~·BOSS END, ALUMINUM ALLOY 

5TEE 

Q 

Ill 
> .., 
a: 

~ 
~ 
.» 
0 ..., 
> 
0 a: 
A. 

~ 
0~ •Z>~==~~~------------------------~~~~~~~~~=-~~~------------------------------~-f 

Je fl lj ~ ,_,CU~S~T;;;OD~I AN~:""!"'~~----ro-------------...;.J;;D;;H.;;N.;...;.F.;·~K.:.E;.;NN;.;E;,;D;.Y;...;;S;,;.P.;;A;;C;;E_C;,;E;;.;N.;;T.;E;,;.R;.__...., ____ r---------------------4 zo .... - ,., 
"' 4 _,,.. PROCUREMENT SPEC. 
i~Sa:! wz:w,_ KSC·F·I24 

z:a:z 
w~~ i ~ ~coo=R::O:-::I~NA=T'='IO~N~S:-::T:-:A-::T~U:=S~ y::. z­-uw .,... 

EXPANDER 
FLARED TUBE 

FOR SEAL 

ADAPTER 
TO BOSS, 
RING 

STANDARD PART 

KC135 
~~~~ffi KSC DE SHEET OF 2 
Z D. X <I> ---------------'----------------------------------------------------------------------' KSC FORM 32·85 CCG 4/92> 
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• • FED SUP CLASS 

4730 • 
DASH NO. 

FLARED TUBE END BOSS END 
TUBE THREAD T TUBE THREAD R A 8 c 

CRES Al CD REF 00 REF MAX +.000 REF 
STEEL ALLOY REF REF ~ -.060 

K2·4 D2·4 !41 5116·24 I .084 

~& 
~ 7116-20 .311 1-- .688 

K3·4 03-4 3/8·24 1.115 

K2·6 02·6 !41 5/16·24 ~ 
K3·6 D3·6 ~ 3/8-24 ~ 

~ * 9/16·18 .33b .813 
K4·6 04·6 7116·20 

I .265 
K5·6 05·6 1!& 1/2·20 

K2·8 D2·8 !41 S/16·24 I .285 -
K3·8 03·8 ~6 3/8·24 I .315 -K4·8 D4·8 ~ 7116·20 Yz 3/4-16 .417 1.000 

K5·8 05-8 ~& 
I .390 

I /2·20 -
K6·8 06·8 * 9116·18 1.392 

K4·10 04·10 ~ 7/16·20 ... 

* ~ 
1.4b0 'f 

K6· 10 06·10 9/16·18 718·14 .454 I .125 a, f--
KS-10 08·10 Yz 3/4-16 z 

f--- ~ 

K4·12 04·12 ~ 7/16·20 I.Sb0 ([ 
a: c 

K5·12 05-12 1!s 1/2·20 w 
a: -

K6·12 06·12 * 9/16·18 ~ 1-1116·12 .509 1.567 1.375 oil 

> 
K8·12 D8-12 Yz 3/4·16 1.668 "' a: -Kl0·12 010· I 2 " 7/8-14 1.769 g 

'-' 
K4·16 D4·16 ~ 7116·20 1.597 Q 

"- .... 
K6•16 D6·16 * 9/16·18 1.603 ~ 

"- > 
K8·16 D8-lb Yz 3/4-16 I 1·5116·12 .538 1.704 1.625 .... 

:1: 

~ 
r--

Kl0·16 010·16 7/8·14 1.805 

K12·16 012·16 ~ 1·1116·12 1.91 I 

K4·20 04·20 ~ 7/16·20 1.693 
"-

K12·20 012·20 ~ 1·1116·12 I~ 1·518·12 .610 2.007 1.875 
1---

Kl6·20 016·20 I 1·5116·12 2.054 

Kl6·24 016·24 I 1·5/16·12 2.095 
!Yz 1·7/8-12 .635 ,__ 2.125 

K20·24 020·24 ~~ 1·5/8·12 2.142 

K20·28 028·28 I~ 1·5/8·12 2.297 

IYz 1·718- 12 
I~ 2· 1/4·12 .759 2.500 

K24·28 024-28 2.422 

K24·32 024·32 .1Yz 1·718-12 2.516 II'> 
2 2·1/2·12 .782 2.750 <D 

1<28·32 028-32 I~ 2·1/4·12 2.641 ~ 
.;, 

c ... 
> 
0 
a: 
D. 
D. 
([ 

CUSTODIAN• .JOHN F • KENNEDY SPACE CENTER 
PROCUREMENT SPEC. STANDARD 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 ICG 4/921 

. /. 
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NOTES: 
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38 
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3. 

4. 

5. 

6. 

2 

·THREAD T A B C OIA 0 E O!A F 
HIL·S-8879 CIA •.000 •.002 +,01S 

•. 015 -.003 -.900 
[)::::> [!):> !!::>- MIN HI:! X 

.3125·24UN.JF·3A .062 .3Sl .250 .563 
.063 t---- .031 .052 

.37S0•24UN.JF·JA • 12S .355 .312 .625 

.4375·20VN.JF·3A .172 .389 .364 .688 
.075 .038 .063 

• Sll00·20UNJF- 3A .234 ~.004 .411 .426 .750 •.003 
.56Z5•13liNJF·3A .297 .420 .481 .083 .813 -.004 .042 .069 

. 7500·16UN..iF •3A .391 .521 .660 .094 1.000 .047 .078 

.8750·14UNJF·3A .484 .567 .773 .107 I. 125 .0S4 .089 

I .0625·12UN.J•3A .609 .636 .. 945 1.375 
~.005 

1·.312S· 12UN.J·3A .844 1.195 I .625 ~.016 
.672 ,__ 

1.6250·12UNJ·3A 1.078 + .008 1.507 1.875 
-.005 .125 - m I .8750·12VNJ·3A I .312 .720 I .756 2.125 

i--- i.020 
2.2S00·12UN.J·JA 1.547 •.010 .. 772 2.131 2.500 

2.5000·12UNJ·JA I. 781 -.905 .887 2.381 2.750 

DIAMETER C AND T THREAD I PITCH CIA l SHALL BE CONCEIIiTRIC WI THI tl .015 FUI.L 
INDICATOR READING. 

SOUARENESS BETWEEN THREAD T PITCH DIAMETER AND FACE Of HEX SHALL NOT EXCEED 
.005 FOR SIZES CASH 10 AND SMALLER OR .008 fOR LARGER SIZES. WHEN MEASURED 
AT THE.OUTER DIAMETER OF. THE FACE. 

DIMENSIONS IN INCHES, TOLERANCES NOTED. 

ROUGHNESS OF MACHINED SURFACES SHALL 8E 125 AA HAX PER ANSI B46.1 UNLESS 
OTHERWISE SPECIFIED. 

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

THIS STANDARD TAKES PRECEDENCE OVER DOCUMENTS REFERENCED HEREIN. 
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DESIGN STANDARD 
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NOTES: 1. 
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4. 
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45~ . G l--8--1 ~+ 
_L ·""' ... "' I _:_ F"~.,,. 

~· -~ !/) \ - "" 
.•. , .... ,..J~ .. ,, .. ""'" ..... ,!' 
RAOJJ TYP SEE NOTE I 

F tA 

t DETAIL A 

TUBE A 8 c 0 E F G H 
OD ~.016 DEG DIA OIA OIA RAO. OJA 
REF ~30' •.005 •.000 •.00S 

·.00S -.095 .• 093 

~ .370 .140 .295 .383 .278 .172 • • 003 
-.004 

.044 
¥ .156 .43S .S02 .J9.7 .297 

.465 -
~ Jq ~ .572 .682 .565 .391 :!:.004 

.188 .059 -:--
~ .454 .680 .797 .681 .484 

~ .512 .219 .850 .972 .824 .609 ~-005 

I .579 .2S0 1.075 1.224 1.072 .844 •• 007 
-.005 

I 'A .672 .344 1.410 1.536 1.382 1.11178 
•• 008 ......._ 

I~ .721 .381 37 1.625 1.786 1.636 .066 1.312 
·.005 

I~ .394 2.034 2.178 2.027 1.546 
•.010 .829 r--- r---

2 .406 2.284 2.411 2.262 I. 781 
- .01!15 

THE CONICAL SEALING SURFACE SH.ALL 8E CONCENTRIC WITH E DIA WITHIN .01!15 
FULL INDICATOR READING. ; 

MACHINED SURFACE ROUGHNESS_. UNLESS OTHERWISE SPECIFIED •. SHALL NOT EXCEED 
6,v' PER ANSI 846.1. 

DIMENSIONS IN INCHES UNLESS OTHERWISE SPECIFJED: DECIMALS !.005 
ANGI.ES :!:5' . 

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

THIS STANDARD TAKES PRECEDENCE OVER DOCUMENTS REFERENCED HEREIN. 
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DESIGN STANDARD 
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• • FED SUP CLASS 

NONE • 
DASH TUBE THREAD T A B c 0 E F G 

OD MIL·S·8879 CIA OIH •.010 DIM •.002 •. 015 O!A 
NO. REF -.000 :.016 •• 003 -.000 !.016 

·4 'A .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 !jb .8750·14·UNJF-3A .484 .391 .219 1.016 .773 .107 .766 

-12 ~ 1.0625·12·UNJ-3A .609 t.005 .945 .938 

+ .007 t-- ~ 
-16 I 1.3125-12·UNJ·3A .844 -.005 1.195 1.188 

t-- t--
·20 ]1,~ 1.6250·12·UNJ-3A 1.078 

•.008 1.507 1.500 

-.005 .469 .234 1.156 t-- .125 t-- & 
·24 1~ 1.8750·12-UNJ·JA 1.312 I. 756 1.750 ~ 

t--- ,_ -
-28 ~~ 2.2500·12·UNJ·3A 1.547 2.131 2.125 .;, 

•.010 1---'- ,_ 
~ -.005 

-32 2 2.5000·12•UNJ·3A I. 781 2.381 2.375 <1. a: 
Q 
w a: .. 
> w a: 

l'::r:~s: [::::> "!.DIAMETER GRCOVE SHALL BE SMOOTH AND ;:-'lEE OF ~.LL THRE~>O 1-1!1!'1!.:5. .. "8 
!= 

~ .. SURFACE _FINISH OF DRILLED HOLE SHALL BE 2~ PER ~t~3l 846.!. 

,~ ... I<ACHINED SUR~E ROUGHNESS. UNLESS OTHERWISE sPECIF!EO, SHALL 
NOT EXCEED 10 PER ANSI 846. I. > 

4. ulHENSIONS IN INCHES, UNLESS OTHERWISE r,PECH'IEO, T:JLERANCt::S: I~ 
DECIMALS :.005. 

5. THIS STANDARD TA~ES PRECEDENCE OVER OOCUHENiS R~F~RENCED H;REIN. 

Ill 

"' I I 

"' -.;, 
Q 
w 
> 
0 a: 
IL 

' CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 
PROCUREMENT SPEC. DESJGN 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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THREAD T PER MIL·S-8879 
PERFECT THREAD DEPTH J 
MAX THREAD DEPTH K 

B 

BREAK CORNER 
45' ! 5' X .010 MAX 

' 15'~ 

H OIA HOLE TO C/L 

CHAMFER TO OIA A 

MATERIAL: 

riNISH: 

SEE PROCUREMENT SPECIFICATION. 
ALUMINUM ALLOY, 2024-T6. CODE "[)" 
CORROSION RESISTANT STEEL !CLASS 316l. CODiO "1(. tWAS CODE -~-l 

SCREW THREAD: 

SEE PROCUREMENT SPECtFICATJON 

SEE ;PROCUREMENT SPECIFICATION 

NOTES: 

EXAMPLE OF 
PART NOS. 

I. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS 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 BID. 

5. MARKING OF F'ITTJNGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
APPLICABLE KC STANDARD ANO PART NUMBER DESIGNATIONS AS SHOWN · 
ON THIS DRAWING. 

KCI3<!X8 : SWIVEL NUT. M,' TUBE FtTTINC. CORROSION RESISTANT STEEL 
KCIJqQI2 : SWIVEL NUT,~· TUBE FITTING, ALUMINUM ALLOY 

i 
G: a: 
0 
IIJ cr .. 
> 
IIJ 
a: 

u 

0 ... 
II> 

> 
~ 

offici~~ 1-c-u-s""T""oo~J-AN-.-. -------------J::-::OH~N-F~. -K~E~N~N=Eo=v~s""P""A~C~E~cE=N""T=E=R::-----------~----......1-4 
z:S~~z: ~:;;;.;~~~~=~-""T' _______ ..;;..;....;_.;....;;;.....;;;;;.....;.;..;.;.;-....-.....;;_ ____ 'T ___________ -f 
w <1: ...J"" PROCUREMENT SPEC. 

iffi~ffi! KSC·F-124 

.. ~lSi z '"""=-~~~~~~=:-t 
~!5"-i2 COORDINATION STATUS 

SWIVEL NUT, 
FLARED TUBE FITTING 

STANDARD PART 

KC139 
-uw .... t-O>,..z 
~f! i ~ LK_sc __ DE ________ ..;....&-------------------------L---S-HE_E_T ___ o_F __ 2 __ ....1 

KSC FORM 32·85 ICG 4'92l 
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• • 
IFED SUP CLASS 

4730 • 
DASH NO. TUBE THREAD T A B DIA c D E F RAO Ci J 
CRE . AL 00 HlL-S•8879 HEX •.805 •.805 DIM .DIM •.ees OlA DIM 

STEEL ALLOY REF -.000 -.000 t.016 t,003 -.003 t.005 MIN 

K4 04 % .4375·20UNJF-38 .563 .388 .474 .656 .484 .438 .300 
.044 

.K6 06 ~ .S625·18UNJF-3B .688 .508 .593 . 781 .531 .563 .333 

K8 08 !.? .7500-16UNJF·38 .875 •.003 .688 .785 .828 .609 
.050 

.750 .375 

K10 010 ~ • 8750- I 4UNJF • 38 1.000 -.004 .804 .901 .875 .687 .875 .461 

K12 012 ~ 1.0625·12UNJ-3B 1.250 .979 1.108 1.016 .781 1.063 .469 

K16 016 I 1.312S·I2UNJ-3B 1.500 I .229 1.361 .I ;094 .844 1.313 
f--- .563 

K20 029 JIJ.O I .6250·12UNJ·3B 2.000 t.016 1.541 1.670 1.219 .969 1.625 
.066 

1<24 024 1!,? I .8750·12UNJ·3B 2.250 I .791 1.920 I .297 1.015 1.875 .661 
Gl 

K28 028 ~~ 2.2500·12UNJ·3B 2.625 1.020 2.183 2.3!4 1.513 1.247 2.250 .730 
o-. -

K32 032 2 2.5000·12UNJ·3B 2.875 2.416 2.546 1.6Sb 1.344 2.500 .844 ... 
z 
JJ: 
4: a: 
Q 
w a: .. 
> w 

DASH NO. a: 
TUBE K M N -;::; 

CRE AL 00 OIH OlA DIM ~ 
STEEL ALLOY REF MAX t.805 :.803 0 ... ,., 

K4 04 % .-450 .193 I~ .093 I--
K6 06 ~ .500 .253 

K8 08 !.? .563 .343 
.102 r--

1<10 019 ~ .675 .401 

K12 012 ~ .719 .488 

K16 016 I 
-:----

.613 

K20 020 ·~ 
.813 

.769 
.1.34 -

K24 024 1!,? .911 .894 -K28 028 I~ .980 1.091 
,....--

K32 032 2 1.094 1.207 

II> 
..0 
.;, -. .., 
Cl w 
> 
Q 
a: 

' CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 

PROCUREMENT SPEC. STANDARD PART 
KSC·F·!24 SWIVEL NUT, 

COORDINATION STATUS FLARED TUBE FITTING KC139 

KSC DE SHEET 2 OF 2 

KSC FORM 32-85 fCG 4/921 
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XIIJG:II: ..... a:: &no 
OUJ u 
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ZWI.I.IO ox-en -z ... ur ... a: 11.1&1 • 
CliiJC.Q.O 
U>;::ll .... 
-ocna:IIJ 
a...t.:J UIC: 
- >::tLLI ucncz: .... .x 
&&I&&J3C..,. 
CL.o-
&nct>,.Q 

o-ZZIIJ 
.cncrc¢ 
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MATERIAL: 

NOTES: I . 

2. 

3. 

EXAMPLE OF 
PART NOS. 

GP-425 

I 
I 

B 

r--- WASHER DIAMETRAL 
CLEARANCE TO fiTTING 
SHALL BE •0.9905 
TO •0.010 

AN924 NUT I REF I 

KC138 FITTING END IREFI 

DASH NO. 
C DIM FINAL ASSY FLATNESS 

CRE AL STOCK THK DIM. FOR 8 TOL .D. 
STEEL ALLOY :.003 :.015 ~ 

C4 D4 .650 
.031 • 015 

co 06 .794 

c8 08. .040 1.010 .020 

Cl0 Dll!l 1.155 

Cl2 012 1.44-l 

c1o 016 l. 732 

C20 D20 .050 2.165 .025 

C24 024 2.454 

:28 028 2.868 

C32 032 3.160 
... 

ALUMINUM ALLOY, CODE ~-; TYPE 2024-TJ OF SPECIFICATION OO·A-250/4; tORROSION 
RESISTANT STEEL <CLASS 302 OR 3041 C~DillDN A OF SPECIFICATION 00·5·766 . 

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

DIMENSIONS IN INCHES: TOLERANCES NOTED. 

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

REFERENCED DOCUMENTS SHALL BE OF THE. ISSUE IN EFFECT ON OATE OF INVITATION 
FOR 8!D. 

WASHER SMALL BE FLAT WITHIN ·o. AFTER lt-ISTALLAT ION ON FITTING END. 

KC 140C4 • CORROSION RESISTANT STEEL WASHER FOR ~· 00 TUBE 
AOJ END FITTING . 

KCI4006 • ALUMINUM ALLOY WASHER FOR W OD TUBE AOJ END FITTING 

& ... 
' 

~ 
:i 
c 
~ .. 
> ... cr 

-I 0 

~ 
> 
~ 

~ 
' 
"' 
' Cl) 

0eicffi~ f----------------------~~~----~----~---------------..1..-f 
z ~~::!:E ~C;.;U;.;S_T.;.OO;..,IAN_•....,~---....,r--------J.;..O_H_N_F_._K;.;EN_N._E.;..D_Y.....;S_P_AC.-.E_C_E.;..N_T..;;E-'R-----r------------f 
!;!,..5-'4 PROCUREMENT SPEC. 
l<Z:::III::Z: S F ~~~... K c- -t24 

w~f ~a ~CO!'"OR~D~I~N,_A~T!'"IO!'"N--::S~T,_A~T-US"!""i 
uJ z­-u.... ._ 

WASHER 
FLARED TUBE FITTING 

·ADJUSTABLE END 

STANDARD PART 

KCl40 
~i~~ffi KSC DE SHEET OF 
zc. :z: 4 > '----------..L.------------------------..1.-----------~ 

KSC FORM 32·85 <CG 4/921 

51 



GP-425 
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D 

A 

.003R 
MAX 

~AXIS OF CONICAL 
SEALING SURFACE 

37" :30. 

DETAIL - A DETAIL - B 

NOTES: I. 

2-

3. 

4. 

s. 

DASH TUBE A B c D E 
OD OIA DIA OJA OIA DIM 

NO. REF !.005 1.005 •.003 ::.001 
-.000 

·4 ~ .162 .302 .380 .296 .141 :.005 

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

·8 ~ .388 .582 .679 .561 .218 

~ 
::.010 

-10 .474 .720 .794 .689 .234 

·12 ~ .583 .862 .969 .825 .2.66 

-16 I .786 1.110 1.219 1.080 .281 

-20 I~ 1.036 1.428 1.533 1.338 .312 

-24 I~ 1.281 1.68S 
!.015 

1.783 1.606 .344 

-28 I~ 1.578 2.073 2.158 1.881 .375 

·32 2 I. 750 2.24S 2.408 2.1SB .406 

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

MACHINED SURFACE ROUGHNESS. UNLESS OTHERWISE SPECIFIED. SHALL NOT 
EXCEED o/PER ANSI 846.1. . 

DIMENSIONS IN INCHES UNLESS OTHERWISE SPECIFIED: ANGLES ::s•. 
BREAK ALL SHARP EDGES UNLESS OTHERWISE NOTED. REMOVE BURRS AND SLIVERS. 

THIS STANDARD TAKES PRECEDENCE OVER DOCUMENTS REFERENCED HEREIN. 

. 
CD 

i 
·~ 
0 .... 
a:: .. 
> 
UJ a:: 

w 

c 
LIJ 
II> 

> 
II! 

Cl .... 
> 
0 a:: 

t 
offic:iffi~ 1-::c:-us=Too~I~A-N-=-------------J~O:-HN~F~.-K=E~NNE~D:-Y~SP~A~c~E~c=E""Nr~E~R----------------~ 
z@;~!:!z: E~~.::.;.;~~=~--r-------.;;.;;;,;;.;...;...;...~=;;.;....;;......;;;....;;,;;~;.;.;..-----r------------f 
"' C.J .. PROCOR£MENT SPEC. 
i%5a::~ w:Ew,_ NONE 
- ffi~j z ~~~~="='~~=-:-::~-f 
~!5 ... i2 COORDINATION STATUS 

CONICAL END, 
STANDARD OEMINSIONS FOR 

DESI.GN STANDARD 

KC141 
-uw ..... .... o>~z 
~f~~~ &.K-.S .. C~O .. E~_,....,.~.....,~..Io:----------------------------SH-E_E_T ___ o_F ____ _. 

KSC FORM 32-BS ICG 4/92l 
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GPai25G AMEND 

MAX INCLUDES LAST PERFECT THREAD 

_...,. ___ PERFECT THREAD 
,....,.~,..a,_.,.._,., C S I N K 9 o• ± 5" X 8 

THREAD T SPECIFICATION MIL·S-8879 

A REF 
~CREF 

RADIUS 

DETAIL _/' , 
A ······'' 

DASH NO. 

316 AL AL6XN STEEL ALLOY 

K2 02 L2 

K3 03 L3 

K4 04 L4 

K5 05 L5 

K6 06 L6 

K8 08 l8 

KID 010 LID 

Kl2 Dl2 LIZ 

K16 016 Ll6 

K20 D20 L20 

K24 024 L24 

K28 028 L28 

K32 032 L32 

MATERIAL: 

FINISH: 

SCREW THREAD: 

NOTES: I, 

EXAMPLE OF 
PART NOS. 

2. 
3. 
4, 

5. 

6. 

7. 

----D---1 
B TUBE THREAD T A DIA c D E OD +.003 DIA DIM DIM 

REF Mll·S-8879 -. 000 ±. 005 ±. 00~ ±.005 DIM 

1/8 .3125·24UNJF-3B . 180 . 31 3 .460 .. 542 . 375 

3/16 .3750-2<1UNJF·3B .242 . 375 . 506 .604 . 438 

1/4 .4375·20UNJF·3B . 305 .438 . 532 .620 . 563 

5116 .5000·20UNJF·3B . 374 .500 . 579 .683 .625 

318 .5625-i8UNJF-3B .440 . 563 . 60.3 . 729 .688 +.003 
-.004 

1/2 . 7500·16UNJF·3B . 570 . 750 . 723 .854 .875 

5/8 .8750·14UNJF'·3B .698 .875 817 .979 I. 000 

3/4 I.D625·12UNJF·38 .834 I. 063 .868 I. 026 I. 25D 

I 1.3125·12UNJF·3B I. 089 1.313 .962 I. 136 I. 500 

I ·II 4 1.6250·12UNJF·3B I. 347 I. 625 I. 017 I. 229 2.000 ±.016 

1-112 1.875D·I2UNJF·3B I. 617 I .875 I. 17D I. 417 2.250 

I ·3/<1 2.2500·12UNJF-3B I. 890 2.250 I. 316 I. 563 2.625 ±.020 

2 2.500D·I2UNJF·3B 2. 161 2.5DO I. 462 I. 13<1 2.875 

SEE PROCUREMENT SPECIFICATION. 
ALUMINUM ALLOT 202~·T6, CODE "D" 
CORROSION RESISTANT STEEL ICLASS 3161, CODE "K" !WAS CODE "C"I 
CORROSION RESISTANT STEEL IALIXNI. CODE "L" PER ASTM ~8UI 

SEE PROCUREMENT SPEC IF' I. CAT I ON 

SEE PROCUREMENT SPEC IF' I CAT ION 

r G H 
+.005 MIN MAX -.000 

.251 .376 

.282 . 407 

. 300. .450 .005 

. 331 .481 

.333 .500 

.375 .563 

. 461 .675 

.469 . 719 
.010 

. 563 .813 

.661 . 911 

. 730 .98D 
.015 

.844 1.094 

REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 
DIMENSIONS Ill 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 81D. 
MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 
DIMENSION A AND THREAD T IPITCH DIAMETER) TO BE CONCENTRIC WITHIN .005 
FULL INDICATOR READING. 
AFTER MACHINING, THE CODE L FITTINGS SHALL BE PICKLED IN ACCORDANCE WITH 
ASTM A380 CODE 8 AND THEN PASSIVATED IN ACCORDANCE WITH SAE•AMS-2700 
METHOD I TYPE 6, EXCEPT THAT 201 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. 

ss 
ALLOY 

-53 
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GP~25G AMEND .1 

BREAK EDGE 45"±5" X .010 

BREAK EDGE 

-G 
i 

DASH 10. 

316 AL 
STEEL ALLOY 

12 DZ 

13 Dl .. o• 
IS DS 

II Dl 

18 Dl 

110 DIO 

liZ DIZ 

Ill 011 

120 DZO .,. DZ• 

128 018 

uz DU 

MATERIAL: 

FINISH: 

SCREW THREAD: 
NOTES: I. 

2. 

3. 

•• 
5. 

•• 
1. 

•• 

TUIE A OIA II DIA C DIA 0 DIA 
OD •.00) •.000 :t.OOZ •.000 

ALIII REF ·.000 •. OOJ ·.003 

L2 Ill • 130 .IU .zos .211 

Ll l/11 • ltl .n• .267 .321 

u 1,. .zss . • Zil .liS .JIJ 

LS Sill .311 .311 .ns .us 

u 3/1 .380 .02 .UI .soz 

Ll liZ .SOl .su .Sit .182 

LIO Sll .UI .ItO . 70S • 7t7 . 

LIZ ,,. • JSI .821 .180 .172 
Lll I 1.001 1.081 1.130 I.ZZZ 
uo I ·II· 1.210 1.331 1 •• 12 1.53. 

u• 1•1/2 1.510 1.101 1.130 I,,.. 

Ul 1•3/• 1.712 1.182 l.t•s z. 159 

uz 2 z.ol• Z.ISI 2.115 z.•ot 

SEE PROCUREMENT SPECIFICATION. 
ALUMINUM ALLOY, 20Z•·T6, CODE "D" 

G 
'---~-....1.....-.._,RH 

DETAIL A ENLARGED 

E f' G DIA H 
:t:.OU :t.OII •.000 

•.OOS MAl 

• IZS .3U .171 

,UI .• 01 .uo 
.1.1 •• 01 .280 .010 

• lSI .01 ., .. 
.172 .soo •• 01 

.Zit .512 .S31 

.n• .lSI .In 

.ZII .188 • ?t• 

.211 • 711 1.050 
.015 

.312 .101 1.310 

.3U I.IZS I.SU 

.375 I, 121 1.111 

.• 01 I. 181 2.070 

II II 

.oos 

CORROSION RESISTANT STEEL CCLASS 316J, CODE "K" CWAS CODE "C"J 
CORROSION RESISTANT STEEL CALIINJ, CODE "L" PER ASTM ·Bitt 

SEE PROCUREMENT SPECIFICATION. 

SEE PROCUREMENT SPECIFICATION. 
REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 
DIMENSIONS JN INCHES. UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS :t:.OII. 
ANGLES :1:112". 
f'OR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 
REf'ERENCED DOCUMENTS SHALL BE. OF THE ISSUE IN EFFECT ON THE DATE OF INVITATI 
FOR BID. 
MARKING OF f'ITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
APPLICABLE IC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 
SURFACE ROUGHNESS VALUES NOT INDICATED ON DRAWING SHALL NOT EXCEED 1~5 
PER ANSI B•&.l. 
DIMENSIONS A, B. C. AND D SHALL BE CONCENTRIC WITHIN .005 FULL INDICA OR· 
READING FOR TUBE SIZES UP TO AND INCLUDING U4" AND .010 FULL INDICATOR 
READING FOR SIZES I" AID ABOVE. 
AFTER MACHINING, THE CODE L FITTINGS SHALL BE PICKLED IN ACCORDANCE WITH 
ASTII A310 CODE B AND THEN PASSIVATED IN ACCORDANCE WITH SAE·AIIS·2l00 

METHOD I TYPE 6, EXCEPT THAT 201 TO 251 NITRIC ACID SOLUTION SHALL BE USED. 
A TEST FOR SURFACE PASSIVITY SHALL liE DONE IN ACCORDANCE WITH SAE·AMS·Z700 
TEST METHOD 102 ·COPPER SULFATE TEST. 

\ 
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GP-425 

~-------~------~~ 
OR ILL 
DEPTH 

~ 

MATERIAL: 

FINISH: 

SCREW THREAD: 

NOTES: I. 

t-----A 

CHAMFER l 5 • ~5 • 
TO DIMENSION E 

FITTING END IN ACCORDANCE 
WITH KCI04, STYLE E FOR 

TUBE SIZE SPECIFIED. EXCEPT 
AS OTHERWISE NOTED 

t--------B--------.-! 

CHAMFER I 5 • :5' 
TO DIMENSION E 

KzREF 

SEE PROCUREMENT SPECIFICATION. 
ALUMINUM ALLOY, 2024·T6, CODE "0' 

FITTING END IN ACCORDANCE 
WITH KC105, STYLE E FOR TUBE 
SIZE SPECIFIED 

CRILL 
DEPTH 

0 

~ 

CORROSION RESISTANT STEEL tCLASS 3161, CODE 'K'.rWAS CODE 'C"I 

SEE PROCUREMENT SPECIFICATION. 

SEE PROCUREMENT SPECIFICATION. 

REMOVE BURRS AND SLIVERS. BREAK SMARt> EDGES UNLESS OTHERWISE NOTED. 

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

3. 

4. 

s. 

EXAMPLE 01' 
PART NOS. 

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 INVIlATION 
FOR BID. 

HARKING 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 
HAY BE DRILLED FROM PORT TO PORT 
KCI4410·6 • REDUCER, BULKHEAD END:i· TUBING SHORT END:i· TUBING 
CORROSION RESISTANT STEEL. 
KC144012·8 • REDUCER, BULKHEAD END: i· TUSING SHORT ENO: -2

1' TUSING 
ALUMINUM ALLOY. 

REDUCER,FLARED TUBE 
%"BULKHEAD AND UNIVERSAL 

FOR SEAL RING 

STANDARD PART 

KC144 

~ 
<I 
a: 
Q ... 
a: .. 
> ... a: 

"' "' 
"' 
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GP-425 

• • • 
rED SUP CLASS 

4730 
' 

DASH NO. 
BULKHEAD END SHORT END i:> ~ 

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 ·,0q0 

K4·6 04·6 36 q/16·18 2.147 .~57 .813 
1(~-8 04·8 ~ 3/4·16 2.225 .538 1.000 

~ 
..... 

K4·10 04·10 
~ 

7/8·14 2.350 .SIB 1.125 ! 
K4•12 04·12 

7/16·20 
~ l-116·12 

1.208 
2,4ql .703 1.375 I ,. 

K4·1S 04·16 1 1·5116·12 2.538 .741 1.625 'f' 
1<4·20 04-20 1-1/4 1·518·12 z.5sq .778 1.875 oil 

1<6-4 06-4 lA 7116·20 2.21q .883 .813 ~ 
K6•8 06-8 

36 q/16·18 ~ 3/4•16 
1.286 

2.303 .538 1.000 iS 
1<6-10 06-10 ;a 7/8·14 2.428 .618 1.125 u 
K6·12 06-12 ~ 1-l/16·12 2.56q .703 1.375 :i 
K8·4 08•4 'A 7116·20 2.352 1.008 i5 

1.000 > 
K8·6 08-6 36 q/16-18 2.358 1.008 .... a: 
K8·10 08-10 Y.! 3/4·16 % 718·14 1.442 2.584 .618 1.125 

~ KB-12 08·12 ~ 1-l/16·12 2.725 .703 1.375 

K8·16 08·16 1 1·5/16·12 2.772 .741 1.625 151 

~ 
K10·4 010·4 'A 7116·20 2.517 1.121 -
1<10-6 010-6 36 q/16·18 2.523 1.121 1.125 .0 
1<10·8 Dl0-8 % 7/8·14 ~ 3/4·16 1.583 2.624 . 1.121 i 

<I 
1<10·12 010-12 ~ H/16·12 2.866 .71!13 1.375 a: c 
Kl0·16 010-16 I 1·5116-12 2.ql3 1.625 

.... 
.741 a: 

K12·4 012-4 'A 7/16·20 2.723 1.258 .. 
36 

> 
1<12·6 012·6 q/16·18 2.72q 1.258 1&1 

1.375 a: 
1<12·8 012·8 

~ 
Yz 3/4·16 

1.755 
2.830 1.258 @ l-116·12 

% 2.q31 1.258 1<12·10 012-10 7/8-14 

1<12·16 012·16 I 1·5/16·12 3.084 .741 1.625 c .... 
Kl2·20 012-20 I 'A 1·518·12 3.115 .778 1.875 

U> -> 
1<16·4 016-4 'A 7116·20 2.723 1.258 "' a: 
K16·8 016·8 Yz 314-16 2.830 1.258 

1.625 
1<16·10 016·11/l % 718·14 

1.755 
2.qJI 1.258 

016-12 
I 1-5116-12 

~ 1·1/16·12 3.037 1.258 1<16·12 

Kl6·20 016·20 I 'A 1·5/8·12 3.115 .778 1.875 

Kl6·24 016-24 JY.! 1·7/8·12 3.256 .878 2.125 

II' 
~ 
N -
cD 

c .., 
> 
0 a: ... 
II. 
<I 

CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 

PROCUREMENT SPEC. STANDARD PART 
KSC·F-124 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 
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• • 
'FED SUP CLASS 

4730 • 
DASH NO. 

BULKHEAD END SHORT END ~ ~ 
TUBE THREAD T TUBE THREAD R A B c D E 

CRES AL DO REF DO REF +,000 +.000 MAX MAX REF 

STEEL ALLOY REF REF -.045 -.0'10 

K20·4 020-~ 'A 7/16·20 2.754 1.2<!5 

1<20-12 020·12 
1!1. 

~ 1-1116-12 3.068 1.2"15 1.875 

020-16 
1·518·12 

1·5116·12 
1.802 

K20•16 I 3.015 1.2<!5 

K20·24 D20·2<1 1\7 1·718·12 3.303 .878 

K24·16 D24·16 
1~ 

I 1·5116·12 3.147 1.308 2.125 

024-20 
1·7/8-12 

1\4 1·518-12 
1.817 

K24·20 3.1'14 1.308 

K28-20 D28-20 1\4 1-518·12 3.37'1 1.433 
.... 

·~ 2·1/4-12 1.'173 2.500 '!' 
K28·24 028·24 1\7 1-718-12 3.504 1.433 &-
K32·24 032·24 

2 2·1/2-12 
1\7 1·718·12 

2.0'18 
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SCHEDULE: 

MATERIAL: 

FINISH: 
NOTES: I, 

2. 
3 . 

•• 
5 . 

GP425G 

ADO "A" AFTER DASH NUMBER TO DENOTE .035" TUBE WALL. 
ADO ·a· AFTER DASH NUMBER TO DENOTE .0.9" TUBE WALL. 
ADO ·c· AFTER DASH NUMBER TO DENOTE .058" TUBE WALL. 
ADO "0" AFTER DASH NUMBER TO DENOTE . oes· TUBE WALL. 
ADD "E" AFTER DASH NUMBER TO DENOTE . on· TUBE WALL. 
ADD "F" AFTER DASH NUMBER TO DENOTE . 095" TUBE WALL . 
ADD "G" AFTER DASH NUMBER TO DENOTE . 109" TUBE WALL . 
ADD "H" AFTER DASH NUMBER TO DENOTE . 120" TUBE WALL 
ADD "J" AFTER DASH NUMBER TO DENOTE . 13·· TUBE WALL. 
ADD "K" AFTER DASH HUMBER TO DENOTE . lSI" TUBE WALL. 
ADD "L" AFTER DASH NUMBER TO DENOTE . 188" TUBE WALL . 
SEE PROCUREMENT SPECIFICATION. 
CORROSION RESISTANT STEEL !CLASS 3111, CODE "K" 
CORROSION RESISTANT STEEL IALIIN), CODE "L" PER ASTM ·BI91 

SURFACE SHALL BE 125 RMS MAXIMUM PER ANSI B•&. I UNLESS OTHERWISE SPECIFIED. 
REMOVE BURRS 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. 
MARKING OF FITTINGS SHALL BE CONSISTANT WITH PROCUREMENT SPECIFICATION 
USING APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ON 
THIS DRAWING. 

11'::::>. ·.DIAMETER •p• APPLICABLE TO KCUSII20B AND KCI.SKUB ONLY . 
~ ALL DIAMETRAL DIMENSIONS SHALL BE CONCENTRIC WITH "C" BORE WITHIN .005 T.I.R. 
8. FITTINGS PROVIDED HEREIN SHALL BE WELDED TO CORRESPONDING TUBE SIZES 

9. 
USING AUTOMATIC WELDING EQUIPMENT IASTRO·ARC CO. OR EOUIVALENTl. 
AFTER MACHINING, THE CODE L FITTINGS SHALL BE PICKLED IN ACCORDANCE WITH 
ASTM A380 COO£ 8 AND THEN PASSIVATED IN ACCORDANCE WITH SAE·AMS-2700 
METHOD I TYPE 6, EXCEPT THAT 201 TO 251 NITRIC ACID SOLUTION SHALL BE USED. 
A TEST FOR SURFACE PASSIVITY SHALL BE DONE IN ACCORDANCE WITH SAE·AM$·2700 
TEST METHOD 102 ·COPPER SULFATE TEST. 

~~oo::-. [lAMPL[ OF KCIUUA : SPUD. BUTTWELD TUBE. FOR 11•• I .035 WALL TUBING. TYPE 311 SS. 
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GP425G AMEND 

ADO ·a· '"II ~- ._11 10 DIIOII.oJS• ~-~WALL. ADD •e• an I Alii IMII 10 DIIOI .o•t• 1 .. WALL. 
ADO •c• an I Alii 1 ... 11 10 DIIOI .osa· I. WALL. 
ADO •o• an I Alii IMII 10 DIIOII.OIS• I. WALL. 
ADO •r• ann DAIII ••11 10 ~101 .011• I.E WALL. 
ADO •f• AriEl DAIB 1-11 10 101 .ott• 1 .. 1 WALL. 
ADO •a• Mill DAIB ••t• 10 101 .Itt• lUll WALL. 
ADO ••• Mill tAll lllle I 10 101 .110• 1a1 WALL 
ADO •J• ar111 DAIII ..,..re 10 BIO'I·u•· lUll WALL. 
ADO •1• Mill DAIII IMEI 10 101 .111• 1111 WALL. 
ADO •1 • Mill DASI 1-11 10 101 • 111• 1- WALL. 
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1111011 1-1 AID ILIWI:II. IIIII ..... IDGII IlLilS 0111111111 10111. 
DIICIIIOIII II IICIII. U8LESS OIIIIWIIE I'ICIUID. IOLIIAICI HCIIIALI •1.111. 
roe DIIIGII FIAIUII ••110111. 1111 IIIAWIIG lAIII 'IICIHICI 0111 NOC ... IICII 
OOCmlll 11r1111CID Nlllll. 
IU IIICCD mUICIII IIIALL IE tJ/1 1111 IIIII II lrriCI 011 1• DAlE tJ/1 
IIIYIIAIIOI r flO . 
IIAIIIIG or r I IGi IIIAU IE COUIIIAII Will 'IOCUIIIICII IPICifiCAIIOII 
~~~- APPLICAILI IC IIAIDAID AID •111 -II HIIGUIIOII AS 1110111 011 
~t11ot'allllc. •~•••oa IHALL If COICIIIIIC wn• ·c· 1011 111111 .oos 1.1.1 • 
fl IIIIGI 'IIOYIDED 111111 IIIALL WILDID 10 COIIIIPOIDIIG 1 .. 1 IIIII 
IlliG AUIOIIAIIC WILDIIG IOUIMI CASIIO•AIC CO. oe 1011~1111. 
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SCHEDULE: 

MATERIAL: 

FINISH: 
NOTES: 
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I. 
2. 
3. 

4. 

5. 

•• 7. 

[I:> 
9. 

.008 R IMAXI 

ADD "A" AFTER DASH NUMBER TO DENOTE .035" TUBE WALL. 
ADD "8" AFTER DASH NUMBER TO DENOTE .041" TUBE WALL. 
ADD "C" AFTER DASH NUMBER TO DENOTE .058" TUBE WALL. 
ADD "D" AFTER DASH NUMBER TO DENOTE .015" TUBE WALL. 
ADD "E" AFTER DASH NUMBER TO DENOTE .072" TUBE WALL. 
ADD "F" AFTER DASH NUMBER TO DENOTE .095" TUBE WALL. 
ADD "G" AFTER DASH NUMBER TO DENOTE .109" TUBE WALL. 
ADD "H" AFTER DASH NUMBER TO DENOTE .120" TUBE WALL 
ADD "J" AFTER DASH NUMBER TO DENOTE .134" TUBE WALL. 
ADD "K" AFTER DASH NUMBER TO DENOTE .151" TUBE WALL. 
ADD "L" AFTER DASH NUMBER TO DENOTE .188" TUBE WALL. 
SEE PROCUREMENT SPECIFICATION. 
CORROSION RESISTANT STEEL CCLASS 311), CODE "K" 

GP~25G AMEND 

CORROSION RESISTANT STEEL CALIXN), CODE "L" PER ASTM ·Bill 
SURFACE SHALL BE 125 RMS MAXIMUM PER ANSI B41.1 UNLESS OTHERWISE SPECIFIED. 
REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 
DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED~ TOLERANCE DECIMALS ~.011. 
FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PnECEDENCE OVER 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 CONSISTANT WITH PROCUREMENT SPECIFICATION 
USING APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ON 
lrlso,fAf~~~( 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 EOUIPMENT CASTRO·ARC cg. OR EOUIVALENT>. 
FOR TUBE SIZES UP TO AND INCLUDING .375" OD, T LERANCE IS z2·t/r. FOR ALL 
OTHERS, TOLERANCE IS ~1·112". 
AFTER MACHINING, THE CODE L FITTINGS SHALL BE PICKLED IN ACCORDANCE WITH 
ASTM A380 CODE B AND THEN PASSIVATED IN ACCORDANCE WITH SA[•AM$·2700 
METHOD I TYPE I, EXCEPT THAT 201 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. 



TUI[ SIZE 
I[F 

II•• 
Jll• 

112• 

l, •• 

I. 

1•1/ •• 

1•1/Z• 

z· 1 .01! 
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CONNECTING TUBE 
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SCHEDULE: 

MATERIAL: 

FINISH: 
NOTES: I. 

2 . 
3. 

4 . 

5. 

6. 
7. 

•• 

GP425G AMEND I 

f t ' 
iJA B~C=· 00=5 R~-~~~~"1::::::;::::~''-----tt-----t...:JI-~-·. ""·'"' ' ~ 

.008 R 

ADD "A" AFTER DASH NUMBER TO DENOTE .035". TUBE WALL. 
ADD "B• 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" TUBE WALL. 
ADD "E" AFTER DASH NUMBER TO DENOTE .072" TUBE WALL. 
ADD •r• AFTER DASH NUMBER TO DENOTE .015" TUBE WALL. 
~88 :a:~~~~= 8~~= =u=a1: ~8 s~=8~~ :1~3= IHR~ ::tt: 
ADD "J" AFTER DASH NUMBER TO DENOTE .134" TUBE WALL . 
ADD "K• AFTER DASH NUMBER TO DENOTE .156" TUBE WALL. 
ADD "L" AFTER DASH NUMBER TO DENOTE .188" TUBE WALL. 
SEE PROCUREMEIT SPECIFICATION. 
CORROSION RESISTANT STEEL fCLASS 3111, CODE "IC" 
CORROSION RESISTIAN STEEL IALIXNI, CODE "L" PER ASTM ·B611 

K 

go• m:::::> 

SURFACE SHALL BE 125 RMS MAXIMUM PER ANSI B41.1 UNLESS OTHERWISE SPECIFIED. 
REMOVE BURRS AND SLIVERS~ BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 
DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED~ TOLERANCE DECIMALS ~.011. 
FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFEREICED HEREIN. . 

.REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF 
INVITATION FOR BID. 
MARKING·Of FITTINGS SHALL BE CONSISTANT WITH PROCUREMENT SPECIFICATION 
USIIG APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOIN ON 
THIS DRAWING. 
ALL DIAMETRAL DIMENSIONS SHALL BE CONCENTRIC WITH ·c• BORE WITHIN tOO$ T.I.R. 
FITTINGS PROVIDED HEREIN SHALL BE WELDED TO CORRESPONDING TUBE SIZ S · 
USIIG AUTOMATIC WELDING EQUIPMENT IASTRO·ARC CO. OR EOUIVALENTI. 
FOR TUBE SIZES UP TO AND INCLUDING .375" OD, TOLERANCE IS z2·1/~. FOR ALL 
OTHERS. TOLERANCE IS zi·I/T. . 
AFTER MACHINING, THE CODE L FITTINGS SHALL BE PICKLED IN ACCORDANCE WITH 
ASTM U80 CODE B AND THEN PASSIVATED IN ACCORDANCE WITH SAE•AMS•2700 
METHOD I TYPE I, EXCEPT THAT 201 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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SCHEDULE: 

MATERIAL: 

F'INISH: 
NOTES: I . 

2. 
3. 

•• 
5 . 

6. 
7. 

[I:> 
9. 

GP~25G AMEND 

.. ------K-----t 

ADD "A" AF'TER DASH NUMBER TO DENOTE .035" 
ADD •a• AF'TER DASH NUMBER TO DENOTE .0419" 
ADD •c• AF'TER DASH NUMBER TO DEIIOTE .058" 
ADD "D" AF'TER DASH NUMBER TO DEIIOTE .065" 
ADD "E" AFTER DASH NUMBER TO DENOTE .072" 
ADD •r• AF'TER DASH NUMBER TO DENOTE .095" 
ADD "G" AF'TER DASH NUMBER TO DENOTE . 109" 
ADD "H" AFTER DASH NUMBER TO DENOTE .120" 
ADD "J" AFTER DASH NUMBER TO DENOTE .1341" 
ADD "K" AFTER DASH NUMBER TO DENOTE .156" 
ADO "L" AFTER DASH NUMBER TO DENOTE .188" 
SEE PROCUREMENT SPECIFICATION. 

TUBE WALL. 
TUBE WALL. 
TUBE WALL . 
TUBE WALL. 
TUBE WALL. 
TUBE WALL. 
TUBE WALL. 
TUBE WALL 
TUBE WALL . 
TUBE WALL. 
TUBE WALL. 

CORROSION RESISTANT STEEL CCLASS 316l. CODE "K" 
CORROSION RESISTANT STEEL IAL&XNl. CODE "L" PER ASTM ·B&tl 
SURFACE SHALL BE 125 RMS MAXIMUM PER ANSI B416.1 UNLESS OTHERWISE SPECIFIED. 
REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 
DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED~ TOLERANCE DECIMALS z.OI&. 
FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PKECEDENCE OVER PROCUREMENT 
B~~WE:~loR~ft~~~~g ~fi~f~NaE or THE 1ssuE 111 EFFEcT 011 THE DATE or 
INVITATION FOR BID. 
MARKING OF FITTINGS SHALL BE CONSISTANT WITH PROCUREMENT SPECIFICATION 
USING APPLICABLE KC 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 WELDIIIG EOUIPMEIIT CASTRO·ARC CO. OR EOUIVALEIITl. 
FOR TUBE SIZES UP TO AND INCLUDING .315" OD. TOLERANCE IS ~2·1/r. FOR ALL 
OTHERS, TOLERANCE IS zl·l/2". . · 
AFTER M.ACHINIIIG, THE CODE L FITTINGS SHALL BE PICKLED Ill ACCORDANCE WITH 
ASTM A380 CODE B AND THEN PASSIVATED Ill ACCORDANCE WITH SAE•AMS•2700 
METHOD I TYPE &, EXCEPT THAT 201 TO 251 NITRIC ACID SOLUTION SHALL BE USED. 
A TEST FOR SURFACE PASSIVITY SHALL. BE DONE IN ACCORDANCE WITH SAE•AMS·2TOO 
TEST METHOD 102 • COPPER SULFATE TEST .. 
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i 
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I 
i 
• = -.. 
= 

a . -. • ··•=. ..... . . ..... ... 
lii ... 1

1 1, 
1-a • UAMPLE OF' KCIUUA : ELBOW. 41s- BUTTWELD TUBE. F'OR 1/2" X .035 WALL TUBIIIG. TYPE 311 SS. 

'C'"';t- PART NOS. KCUtL6C : ELBOW. 415• BUTTWELD TUBE. F'OR 3/8" X .058 WALL TUBIIIG, ALliN • . .... ~~~~----------------------------~~~~~~~~~~~~--------------------------------L-t ........... 
•'=~ ~C~IS;I~OD~IH~:~~~-r--------~~~~~'~·~·~~~··~~~~~~~~~·~AC~I~C~I~I~IE~I~------T-------------------i 
I;: == PIOCUIIIIIII IPIC • •IJ.. ISC•, •• ,. 
..... ~~~~==-t t:l'"' - COOIDIUIIOI IIAIUI 

~~~~; IIC Dl 
~.~IC~,~~~~,,~.~.~~-,~CG~.~,.~,~,------~------------------------------~----------------~ 

IIAIDAID Pdl 

ELBOW, 4~ BUTTWELD TUBE KCI49 
11111:1 I 0# I 
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TUBE SIZE 
REF ., .. 
lit• .,,. 
Ju• 

•• , . ., .. 
1·111. 

1• I .01! 
,. I .Ill 

NEXT BUTTWELD 
FITTING 

A ,.,., .... .... 
• ••• .... .... 
I.IJ 

I.U 

1.75 

•.Ill 

GP425G AMEND 

BUTTWELD ELBOW 
APPLICATION DATA 

CONNECTING TUBE 
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GP-425 

---

• • ' IFEO SUP CLASS 
4730 

.... 
"' 0 

CASH NO. L KCI42 NUT MS1662<4 
... 

TUBE 8 CIA C DIA 0 E " G H ~ 
00 •• 000 •. 000 DIM DIM OIA OIA DIM CABLE RETAINING .... CRE AL REF -.003 ·.003 LENGTH CAE AL RING 

STEEL ALLOY :.25 STEEL ALLOY CASH NO. -... 
K-4 04 'A .383 .297 .203 . 125 . 172 

w 
.315 .531 k_4 0-4 ·4028 !:!:' 

* "' k6 06 .502 .432 .266 • 156 .297 • 44 I .625 K6 06 -4043 w 
KS DB ~ .682 .562 .313 . 172 .391 .589 KB 08 ·4056 .. 

.750 7 0 
100 010 ~ . 797 .690 .250 .438 .705 Kl0 010 -4068 

= .281 
K12 012 ~ .972 .826 .563 .880 K12 012 -4081 Q 

.875 ? K16 016 I 1.222 1.081 .297 .313 .813 1.130 K16 016 ·4106 
~ 

K20 020 l-1/<4 I .534 1.339 .375 I .078 I .412 1.000 k20 020 -4131 ~ 
'l ~ K24 024 l-1/2 I. 784 1.609 .. 406 .375 I .313 I .630 I. 125 K24 024 -4162 -

K28 028 1·3/4 2.159 1.882 .500 .375 I .547 1.945 1.375 K28 028 ·4187 w 
0 

II i K32 032 2 2.409 2.159 .578 .500 I .781 2.195 1.438 K32 032 -4215 :t 
u 
a: 
w 
IZ) 
2: 
:::;, 
z 

CAP ASSY : SEE PROCUREMENT SPECIFCATION. ::t: MATERIAL ALUMINUM ALLOY. 2024-T6, CODE "0 •. CABLE SHALL BE 31!10 SERIES SST. "' CORROSION RESISTANT STEEL !CLASS 316 1, coot 'I< • I WAS CODE ·c ' I. <I 
Q 

CABLE SHALL BE 300 SERIES SST. 
~<;' 

FINISH: SEE PROCUREMENT SPECIFICATION. '-J 

IS> 
NOTES: I. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. "' 0 -

2. DIMENSIONS IN INCHES UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS !.016, 
0 ... 

ANGLES !l/2•. 
~ 

J. MACHINED SURFACE ROUGHNESS. UNLESS OTHERWISE SPECIFIED. SHALL NOT '-' 

EXCEED I~ OR 125 RHS PER ANSI 846,1,. .; 
"' 4. THE CONICAL SEALING SURFACE SHALL BE CONCENTRIC WITH G OIA WITHIN .1!105 FULL !!! 

INDICATOR READING. ""' "' a: 
5. OIP"ETERS 8, C. AND G TO BE CONCENTRIC WITHIN .005 FULL INDICATOR READING 

FOR TUB£ SIZE UP TO AND INCLUDING ~" 00 AND .011!1 FULL INOICA!M REA!llNG 
FOR I " 00 AND ABOVE. 

6. CAP ASSEMBLY SHALL CONSIST OF A KC142 NUT, A RETAINING DEVICE FOR THE BASIC 
CAP ·ASSEHBL Y ONLY, AND A CAP. 

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

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

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

CODE: . "A " AFTER DASH NUMBER INDICATES ALTERNATE CAP ASSEMBLY WITH DRILLED CAP ANO 
RETAINING CABLE. 

EXAMPLE OF KCI50K8 : CAP ASSEMBLY,~· 00 TUBE. CORROSION RESISTANT STEEL 
0 PART NOS. KCI50012A : AL lERNATE CAP ASSEMBL-Y. ~· 00 lUBE. ALUMINUM ALLOY "' ""' c 
a: 
IL 

%: 

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

NONE CAP, CAP· ASSEMBLY 
COORDINATION STATUS_- PRESSURE SEAL KC150 

FLARED TUBE FITTING 
SHEET 2 OF 2 KSC DE-

KSC FORM 32·85 CCG 4/921 
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SCHEDULE: 

MATERIAL: 

fiNISH: 
NOTES: I. 

l. 
3. 

4. 

5 . 

6 . 
7. 

8. 

GP425G AMEND 

.008 R 

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" TUBE WALL. 
ADD "E" AfTER DASH NUMBER TO DENOTE .072" TUBE WALL. 
ADD "F • AfTER DASH NUMBER TO DENOTE . 095" TUBE WALL . 
ADD "G" AfTER DASH NUMBER TO DENOTE .109" TUBE WALL. 
AOD "H" AfTER DASH NUMBER TO DENOTE .120" TUBE WALL. 
ADD "J" AfTER DASH NUMBER TO DENOTE .13•" TUBE WALL. 
ADD "K" AfTER DASH NUMBER TO DENOTE .156" TUBE WALL. 
ADD "L" AfTER DASH NUMBER TO DENOTE .188" TUBE WALL . 
SEE PROCUREMENT SPECifiCATION. 
CORROSION RESISTANT STEEL ICLASS 3161, CODE "K" 
CORROSION RESISTANT STEEL IALIXNI, CODE "L • PER ASTM ·Bit I 

0 

SURFACE SHALL BE 125 RMS MAXIMUM PER ANSI 846.1 UNLESS OTHERWISE SPECIFIED. 
REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED .. 
DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS z.OI6. 
FOR.DESIGN fEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OYER PROCUREMENT 
~~~~=l~DR~ftA~5'~ ;fifElNBE Of THE ISSUE IN EFFECT ·ON THE DATE OF . 
INVITATION FOR BID. . . 
MARKING Of fiTTINGS SHALL BE CONSISTANT WITH PROCUREMENT SPECIFICATION 
USING APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ON 
THIS DRAWING. . . 
ALL OIAMETRAL DIMENSIONS SHALL BE CONCENTRIC W.ITH "C" BORE WITHIN .005 T.I.R. 
FITTINGS PROVIDED HEREIN SHALL BE WELDED TO CORRESPONDING TUBE SIZES 
USING AUTOMATIC WELDING EOUIPMENT IASTRO·ARC CO. OR EOUIVALENTl. 
AFTER MACHINING~ THE CODE L FITTINGS SHALL BE PICKLED IN ACCORDANCE WITH 
ASTM A380 CODE a AND THEN PASSIVATED IN ACCORDANCE WITH SAE·AMS-2700 
METHOD I TYPE 6, EXCEPT THAT 201 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. 

.. • . -.;. 
• ... 
i 
I 
~ -• ... .. 
= I .. 
I 

I 
i 
-· ... -;;: = 

: . -.;. 
····= ..... . .. 
···• .!!; EXAMPLE OF KCI51UA·8 : SPUD, BUTTWELD TUBE, REDUCER•ADAPTER, FOR 1/4" X .035 WALL TUSING 

01 
a• c PART NOS. TO 1/2" TUBE SIZE. TYPE 316 SS. 

·~ .. -~·-·- KCI51LIC.·8 : SPUD, BUTTWELD TUBE, REDUCER·ADAPTER, FOR l/8" X .058 WALL TUBING t _ TO f/2" TUBE SIZE, AUXN. c 

= -=~ .. ~~~~--------------------~~~~~~~~~~~~--------------------------~~ ......... 
•'~~· CUSIOOIAI: -· r. IIIIIDt SPACE CEIIEI 
J;lc:'i PIOCII£.11 IPIC. 

I ... IIC•I•tl• 

tl~i! COOIDIIAIIOI IIAIUI 

=~=·= 

SPUD, BUTTWELD TUBE 
REDUCER ADAPTER 

liAIDAID PAIT 

KCISI 
llltlf I 01 I Ia.=== IIC 01 ~.--sc~,~_.~--~~~.,~,-,~c~o-.~,~,,~.----------------------------------~--._------------------
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-----------------------fj-·. ________ G_P_4_25_G_A_M~E=N_D_2 ____ ~ 
FED SUP CLASS 

4730 

SCHliDULE: 

1'1Nillll: 1. 
NOTES: 2. 

3. .. 
$, 

t. 

7. .. 

to. 

AIIO"A" N'TiR DASH NUioii&R TO D&IIO'n: .035" '!\AlE WIU. 
ADO '8" AFTER DASH NUMa!R TO bENOTE .oq"lUIIIi WALL. 
ADD "c:' AF'I'I!ft DASH NWII&R TO OENOTI! .OW 'lUll! WALL 
AOD"D" AFT'I!R DASH NU.-ERTO OliNoT& .086' Nlli WALl.. 
ADD T AFTER DASH NUWI&RTO DENOTE .OW TUM WALL 
ADD"F" AFTER DASH NUMIIERTO OENO"Il .OW lUI& WIU. 
ADO V AFTER DASH NUMI&R 10 DENOft! • tOll" TUIII! WALL 
ADD 'H' AFTER 0MH NUMIII!R 10 DENOT1I • 120" TUIIII WALL 
ADO • ./' AI'TIIR DASH NUIIIEA 10 DE HOlE .134" TUB& WALL. 
ADO 'K'" AFTER DASH NIMER 10 DliNOlE. IWTUIE WALL. 
ADO"L• AF1UI DASH N\JieEA TO DENO"!E .1WTU81! WAI.L 

SEE PIIOCUR9I!HT SPECIFICATION. 
CORROSION IESISTANT sn;lil. 'CLASS 316~ OOOE "K" 
COI!AOSION RESISTANT fi'IIEEL (lol.eliN1 COllE '\. • PEA ASN -8111 

SURFAC!SHALLII 125-~PEA ANSI 141 UNLESS OTHERWISE SPECFIED. 
RatOVIi BURRS AND 8UVER8. 8AEAK SHARP EDGES UNLESS otHERWISE NO'n!D. 
DIMiNSIONS IH INCHES. UNLESS OTlERWISii SPECIFIED, 'IOLEAANCE DECit.W.S :t .018. 
FOR DESIGN F&ATUAii PURPOIIEI, THl8 DRAWING TAI(U PRECEDENal 0\II!R PROCUREMENT 
DOCUMENTS 11!FERENC11D H&IWJII, 
AEI'IiiAiiNCiiD DOCuMENTS 8tW.L BE OF THE ISSUE IN I!I'I'ECT ON THE o,t.TE OF IIMTATION 
FORBID. 
MARIQNO OF Flf'TIIIIG8 8HAU. BE CIONSISTANT WITH PROCURiMENT SPECIFICATION USING 
API'UCML£ KC 8TANDAAOAND PART~ DESlGNATICIIS AS SHOWN ON THIS DRAWING. 
ALL D!AIImtlol. DIMENSIONS SHALL BE CONC&NTRIC Wfnl "C" lORE WITIIN .OOS T 1R. 
FlmNQS PAOYIOm HEAE!N SHALL IE WELDED 10 CORRESPONDING TUBE 8IZEB 
USING AUTOMATIC WB.OINO I!QUFMINT IASfRC)MC CO. OR I!QUIVALE!IT). 
AFTER MACtiiiiiiNG, THE CODE l PITTING$ SHALL E PICKUD IN ACCORliAHCE WITH 
IIS'YUA380 CClOE a ANI> l'HEIII PASSIVATED IN ACCORDANCE WITH SAJO.AMS-2700 
Mlm10D 1 1YPE 8, EIIC&PT THo\T 2111' 102ft NITRIC ACID IOLUTION SHALL BE USEO. 
A 1UT FOR SURFACE PASSMTY BHioLl. 8& DONE IN ACCORI)ANCE WITH~ 
TEST MEnm 102 • OOPPIRSWATE TEBT. . 

DO NOT USE IIZES MANUI'ACT\IREO PRIOR 10 GI"U5 M!VG AMEND 2 

THE IHTelltW. DIAMETER SHALL END IN II CONICAl. END OF 115 DEGREE loiNIMUM 
~U~DAN~ · 
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NOllCE; WHEH GOVERNMeNT OAA\NIIIIGS. SPECIFICATIONS OR OTHER DATA Aft£ USED FOR Nf'f PURPOSE OtHER THAN IN CONNECnON WITH A DEFINITELY RelATED GOVERNMENT 
PROCURaENlOPEAATION. THE UNITEO STATES GOVERNMeNT THEREBY INCURS NO AESPONSIBIUTY NOR ANY OlliOA.TioH WHATSOEVER AND THE FACT THAT tHE GO'IERIIUENT MAY 
HAVE FOIWUI.AT8l, F-ED, OR IN AllY WAY SUPPlED THE SAID DRAWINGS. SPECIFICA1101CS. OR OTHER DATA IS NOT ReoAAIJED 8Y IMPUCAI'ION OR OTHeRWISE /4$1H 
ANYIIAHHER UCEHSING THE HaUlER OR ANY 01'HER PERSDN OR COAPORAnON. OR CONVEYING AIIYRKIHTS OR PERMIS!ItON TO MANUFACTURE, USE. OR SELL AllY PATENT8JIN­
VENTION THAT MAY IN AHY WAY BE RELATED THERETO. 
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NOTICE: WHEN OOVERNMEHrDRAWioiGS. SP£CFICATIONSOROTtiEROATAAREUSEDFORANYPURP08EO'IIfl!A~IN~WITH,\OffiHITI!LYIIBATEOOO\IERHWENT 
PROCOIII!MENT OPERA.TION, THE UNITED.STATES GO\IERNMEHT THEREBY INCURS NO RESPOHSIIiuTY NOR ANYOIII.IGATION -TIIOEVERAiiD THE FACT THAT Tt!E GOYeAtiMENT MAY 
HAVE FORMIAAT£0. FURHISHEO, ORIN ANYWAY SUPPlii!D THE SAID DRAWINGS, SPECIFICATIONS. OR OTHER DAlAIStiOT ReGARDEOSY.IMPUCATIOII OR OTH&:RWISEAS IN 
ANY MANNa~ LICEIISING THE ..oLDER OR ANY OTHER PEMON OR CORPOR/o.llOH, ORCOHIIEYING ANY RIGHTS OR PERM8S10N TO MANUFACTtJR£. US£. OR liEU. ANY P,t.lEHl'ED IN­
III!NTION Tt!Af MAY IN /ONYWAYBE RELATED lHEIIETO. 
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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 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.HANUFACTURE, USE, OR SELL ANY PATENTED IN-
VENTION THAT HAY IN ANY WAY BE RELATED THERETO. . 
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GP-425 

• • 
rEO SUP CLASS 

4730 • SCHEDULE: AOO "A" AF'TER DASH NUMBER TO DENOTE .035. lUBE WALL. 
ADO "8' AFTER DASH NUMBER TO DENOTE .049' lUBE WALL. 
AOO 'C' AFTER DASH NUMBER TO DENOTE .058. TUBE WALL. 
ADO "0. AFTER DASH NUMBER TO DENOTE .065" lUBE WALL. 
AOO "E. AF'TER DASH NUMBER TO DENOTE .072. TUBE WALL. 
ADO "F. AFTER DASH NUMBER TO DENOTE .095. TUBE WALL. 
ADD 'G. AFTER DASH NUMBER TO DENOTE .109. TUBE WALL •. 
ADD )l" AFTER. DASH NUMBER TO DENOTE .120. TUBE WALL 
ADO "J. AFTER DASH NUMBER TO DENOTE ;134" TUBE WALL. 
ADO 'K' AFTER DASH NUMBER 10 DENOTE • I 56 • TUBE WALL • 
ADO "L • AFTER DASH NUMBER TO DENOTE • I 88. TUBE WALL. 

MATERIAL: SEE PROCUREMENT SPECIFICATION. 
CORROSION RESISTANT STEEL CCLASS 3161, CODE "K." 

F'JNISH: SURFACE SHALL BE 125 RHS MAXIMUM PE_R .ANSI B46.1 UNLESS OTHERWISE .SPEC IF JED. 

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 lAKES PRECEDENCE OVER 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 CONSISTANT WITH PROCUREMENT SPECIFICATION 
USING APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ON 
THIS DRAWING. 

6. ALL OIAMETRAL DIMENSIONS SHALL BE CONCENTRIC WllH 'C' BORE WITHIN .005 (I.R. 

7. FITTINGS PROVIDED HEREIN SHALL BE WELDED TO CORRESPONDING TUBE SIZES 
USINI:i AUTOMATIC WELDING EQUIPMENT IASTRO·ARC CO. OR EQUIVALENT). 

i> FOR TUBE SIZES UP TO AND INCLUDING .375' 00, 
OTHERS, TOLERANCE IS !1·112'. 

TOLERANCE IS 12·112'. FOR ALL 

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 
NO. REF 1.003 •.005 1.003 •• 005 1.003 ·1.005 1.005 •.015 I REF l 1.01:£> I REF I C REF I t.005 h 

•• 01!10 .•• 000 •• 1!105 ~ 

0 
K4A ~· j( .035 .285 .255 .172 .258 .297 .350 .385 .656 .6B0 .920 IS .438 .030 .... 

~ 
K6A ~·X .-03'5 .410 .380 .297 .383· .428 .350 .385 .718 .742 1.110 15 .563 .030 > .... a: 
K6C ~·X .058 .410 .380 .251 .383 .42B .350 .385 .718 • 742 I. I 10 IS .563 .030 

K8B ~·X .04q ;546 .506 .393 .509 .554 .350 .385 .780 .812 1.280 15 .750 ;030 

; K8£ ~·X .072 .546 .506 .347 .509 .• 554 .350 .3BS .780 .812 1.~80 IS .750 .030 

K120 ~·X .065 .BI6 .756 .611 .759 .804 .500 .535 .868 .909 1.640 IS 1.063 .030 

i<I2G ~· x .10q .816 .756 .523 .759 .804 .500 .• 53S .868 .909 I .640 15 ,1.063 .030 

K16F I' X .0'!5 I .066 I .006 .801 1.009 I .954 .500 .535 .868 .909 I .810 15 1.313 .030 

K16H I' X .120 I .066 I .906 • 751 i .009 I .054 .500 .535 .868 .909 I .810 IS I .313 .030 

K298 I~' X .04q 1.330 1.256 1.143 1.259 1.304 .S00 .535 .930 1.036 2.090 30 I .625 .060 

K20J I~' X ;134 I ;330 i.256 .973 I .259 1.304 .500 .535 .930 1.036 2.090 30 1.625 .060 

K24B l'h" X .04q I .605 I .51 I 1.398 1.514 1.559 .500 .535 .930 1.034 2.280 30 I .875 .060 151 

K24J l'h' X .134 1.605 1.51 I .1 .218 1.514 1.559 .500 .535 .930 I .034 2.280 30 1.875 .060 ~ -
K24K t~·x .156 1.605 1.51 I 1.174 1.514 1.559 .500 .S35 .930 I .034 2.2B0 30 1.875 .060 .;, 

K24L I~' X ~188 1.605 1.511 1.120 1.514 I .559 .500 .535 .930 I .034 2.280 30 I.B75 .060 Q .... 
K32D 2' x .e6s 2.105 2.1!111 1.866 2.1!114 2.059 .500 .535 I .055 1.298 3.060 45 2.500 .375 > 

0 a: 
K32L 2' X .18B 2.105 2.011 1.620 2.014 2.059 .500 .535 1.055 1.298 3.060 45 2.500 .375 t 

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 FORK 32·85 CCG 41921 

76 
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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 ANY WAY BE RELATED THERETO. 
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~-----------------------------------•• .------------------------TF~E~D~SU~P~C~L~AS~S~ 
NONE 

NOTES: I. 

2. 

3. 

4. 

5. 

NOTE 4 

ENLARGED VIEW 

TUBE A. B R R 
OD DIA DIA HiL. RAO 

REF HIN 

~ .200 .140 

Jls 
r--

.302 .2AS 

~ 
r-- .032 

.359 .300 

"& 
1---

.• 421 .320 

~ 
t.010 r-- :·.015 -.• 484 .440· .646 

lh 
r-- -.656 .555 

~ .665 
.062 

.781 

.~ 
1--- r--

.937 .an .078 

I 1.187 1.080 

I~ - .893 
1.508 1.400 

l!k - •.020 r--1.721 :!:.015 1.60111 -.010 -l:t 2.106 1.850 .109 -2 2.356 2.10e 

THIS DESIGN STANDARD ESTABLISHES DIMENSIONS GOVERNING THE FORMING 
OF TUBE FLARES THAT ARE TO 8E USED WlTH STANOARD.FLAREO TUBE FITTINGS 
WITH SEAL RINGS. 

THE MJNIHUH FLARE SEALING SURFACE AS DEFINED BY DIAMETER B AND 
74•tl•l/2• CONE SHALL BE CONCENTRIC WITH THE OUTSIDE DIAMETER OF 
THE TUBE WITHIN .007 FULL INDICATOR READING. 

THE FLARE SEALING SURFACE SHALL NOT EXHIBIT CONCAVE AREAS EXCEEDING 
.11101 OR CONVEX AREAS EXCEEDING .01112. SURFACE ROUGHNESS SHALL NOT 
EXCEED 6v IN ACCORDANCE WITH ANSI 846.1. 

DEBuRR EDGES OF TUBING BEFORE FLARING; .RADIUS OR CHAMFER EDGE OF 
10 .610 MAX.ANO EDGE OF 00 2111l TO 50X OF TUBING WALL THICKNESS. 
EDGES TO BE FREE OF CHATTER HARKS • 

. DIMENSIONS ARE IN INCHES. 

TUBING, FLARED 
STANDARD DIMENSIONS FOR 

DESIGN STANDMO 

KC154 

ni 

"' .... 
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> 
UJ a: 
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NOTICEI WHEN GOVERNMENT DRAWINGS, SPECIFICATIONS OR OTHER DATA ARE USED FOR ANV PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT 
PROCUREMENT OPERATION, THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANV OBLIGATION·WHATSOEVER AND THE FACT THAT THE GOVERNMENT HAY 
HAVE. FORMULATED. FURNISHED, OR IN ANV 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 10· MANUFACTURE, USE, OR SELL ANY PATENTED IN· 
VENTION THAT HAY IN ANY WAY BE RELATED THERETO, · 
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MATERIAL CODE: CLAMP HALVES SHALL BE IN ACCORDANCE WITH MATERIAL CODES 
SHOWN ON SHEET 3. 

STUD MATERIAL FOR CARBON STEEL CLAMPS SHALL 8E SA·Iq3·B7 • 
STlJ) MATERIAL FOR STAINLESS STEEL CLAMPS SHALL BE SA·Iq3-B8 FOR MATERIAL. 
CODE C. MATERIAL CODE D SHALL HAVE STUD MATERIAL IN COMPLIANCE WITH THE 
DIMENSIONAL AND TOLERANCE SPECIFICATIONS OF SA·I'!3 AND MATERIAL SPECIFICATION 
PER SB•574 ALLOY NI0Z76. 

NUT MATERIAL FOR CARBON STEEL CLAMPS SHALL BE SA·I'I4·GR2 OR 21-1. 
NUT MATERIAL FOR STAINLESS STEEL CLAMPS SHALL BE SA-Iq4-GR8. 

TEMPERATURE RANGE: SEE MATERIAL SPECIFICATION • 

NOTES: 

EXAMPLE OF 
PART NOS. 

I. ALL MATERIALS ARE PER ASTM SPECIFICATIONS 

2. AL.L DIMENSIONS ARE IN INCHES •. 

3. TOLERANCE: SEE KCI61. 

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

5. 

6. 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF 
INVITATION FOR 8JD. 

PASSIVATE STAINLESS STEEL CLAMPS PER OO·P·35 TYPE VI DR VII. 

·HUB SIZES I/2GR4/5, 3t4GR415, AND IGRII ·ARE NOT TO BE USED. 
FOR NEW DESIGN. 

MATERIAL CODES BAND C FOR s· CLAMP SIZE ARE SA35J·CF8 14 BOLTlC •480031.· 

SA·I82-FJ16 CLAMPS ARE NON-STOCK SPECIAL OROER ITEMS AIIIO SHALL NOT BE 
USED FOR NEW DESIGN. 

[)::> H~· CLAMP SIZE 1·2> IS NOT INTERCHANGEABLE WITH I' CLAM? S!ZE H~l • 

[I::> MATERIAL CC0E 8 FOR 1• CLAMP SIZE IS SA·351·CAI5. MATERIAL CODE C 
FOR I" CLAMP SIZE IS SA·:!SI·CFB,... . 

MATERIAL CODE C HAS STUDS PER SA·Jql-B& ANo SHOULD ONLY BE USED IN 
ENVIRONMENTS NOT . SUBJECT TO EXTREME CORROSION. 

!!}::> ~1ATFRIAL CODE D HAS STUDS PER 58·574 ALLOY NU!I276 ANO SHOUi.O Oloa... Y l3E 
USED IN ENVIRONMENTS SUBJECT TO EXTREME ACIDIC CORROSION. 

i-l. 

15. 

!6. 

II CLAM!' ASS~M8LY S~~IST OF 2 CLAMP HAL.YES 4 ST~AI';Q 8 NUIS, 
~PT ZPC. BOLT CL EMBLlES $HALL HAVE 2 ~tubs ~ NUTS, 

DO NOT USE THIS STANDARD FOR ITEMS WHICH CANNO! BE lDENTJFJED 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 KCISS·3A 

lT MATERIAL CODE L:::: DASH NUMBER 

APPROVED SOURCE: COMMERCIAL PARTS CAN BE PURCHASED FROM• YETCO·GRAY INC. 10777 NW FWY 
PO BOX 2291 HOUSTON. TX 77252·2291. 

ALTERNATE SOURCES: OTECO EOUIPKENT COMPANY 
2811 TROUT STREET 
P.O. BOX 1849 
HOUSTON. TX 77251•1849 

REFLANGE, INC. 
5730 CENTRAL.CREST 
HOUSTON. TX 77892 

.,fficffi~ l-c~u-s""T-OD--IA-N-.------------J-.OH-N~F~.-K~EN-N-.E~D .. Y~s~P~Ac~E~c~E .. NT::E~R--------------....11.....1 
z~~~~ ~~~~~~~--r-------..;;,;;.;.;.;.;...;..;...;.;==;.;....;;.....-;;...;;;;;.;,.;;..;.... ___ '"'T __________ -t 
"' <t _.,_ PROCUREMENT SPEC. izsa:! 
ri~,_ NONE 

wll!~ i ~ ~CO~OR=D~I~N--A~T ~I ON="""·~s~TA-.T="u""s~ 
u;:, %:--uw ..... 

STANDARD PART 

CLAMP ASSEMBLY KC155 
,_o>,..z 
if! i!:e ~.,"_s_c_o_£·~-----'-------------------...... -~----...~.--s_HE_£_T_2 __ o_F_3 __ __. 

KSC FORM 32·85 ICG 4/921 

80 

.. 



0) .... 

.. 
Ill 
n ... 
~ 
:J: 

w 
1\) 

5I 
n a ... .... 

NOTICE! WHEN GOVERNMENT DRAWitiGS, SPECIFICATIONS OR ObEI~ L.\1:~ .:: .• : ~::.: .. 1 F~r: :.NY PU~POSE OTH£R TIIAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT 
PROCUREMENT OPERATION, THE UNITED STATES GOVERNMENT THEREBY lllCUI~~ t.:~ R;;:iFONSIBIL!TY NOR ANY OBLIGATION WI~ATSOEVER AND THE FAC:T THAT THE GOVERNMENT HAY 
HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE SAIQ DR~WI~GS, 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 ~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 !fii n 0 

z i ... 
0 

;u 

~ ... !:! 
z im 

~ J> ... ~ ... z 

·A ·B -c ·O 
SA-266 SA-182 SA-182 SA-182 

CL. Ill F316 F304 F304 
0 .... 
z Ill 

NORM. !;::> [}:::> [;I> 
Ill 

., 
.... ..... 
J> n ... 
c; 
Ill 

DIMENSIONS 
DASH HUB CU\HP GRAYLOC GRAYLOC GRAYLOC GRAYLOC 
NO, SIZE SIZE A B c D E F G J K H N STIC NO. STIC NO. STIC NO. STK NO. 

,i. 

oQ. I/2GR4 
N - 112GR5 

I 112•3/4 1.188 2.625 2.812 3,625 1,000 2.125 2.250 .375 3.0!110 1.000 --- 50019 --- 48500 48500 
3/4GR4 

~ 314GR5 

n 
r 
D a 
~ i 

lORI I 
~-~~ 2 2.687 5.000 4,500 6,500 2.000 3.250 4.000 .625 5.000 3.125 I .625 49500 49533 48501 48501 

(t:> I·I/2GRI4 

[i)> 
[1:> []:> 

'"0 7' 

D 
.. ... 

(J) i 
(f) 

..... 
a 

fTl 
... 

:::s:: ~ aJ 
r m 

n -< ... 
z ... 
m 
:0 

2GRI4 
3 2 3.187 5.750 5.062 7.500 2.000 3.625 4.500 .750 5.250 3.500 1.812 49501 49534 48502 48502 

2GR20 

2·1t2GR20 . 
2·112GR25 

2~-3 4 4.375 7.500 6.875 9.250 2.375 4.500 5.250 .750 6.C!l00 3.500 1.812 49502 49535 48503 48503 ~ 

3GR25 

30R27 

..... !. .... ~'·'" 4GR31 

5 4GR34 4 5.375 8.580 5.250 6.000 .875 7.000 4.062 2.062 49503 49536 48504 48504 

40R40 

• 
SOR52 

6 SOR46 .5 6.875 10.2512 9,750 12,j75 3.01110 6.125 7.375 1.000 8.000 4.438 <!.313 50214 48003 48003 48003 

5GR40 ~ If;> ft;::> 
.. • 7~ . ., '• 

6GR52 
12.625 ts.00e 

. . 
7 6 8.375 12,00E :,\,500 6.625 8.750 1.125 9.375 4.812 2.437 49508 49537 48506 48506 ... z 

" Ill m 
m .... 
.... n J> 

~ 
w 

(Jl ! 
1:1 

~ (Jl , 
J) 
;u 

w .... 

60R62 

IOR4 

IGRS r--:;; 
8 I 1.687 3.18i 2.613 4.250 1.375 2.250 2.625 .500 3,500 2.313 1.250 49760 --- 49761 49761 "' IOR7 c 

[1:> [!)> []:> .t:-111 
lORI I '-J!ij 

Wn 
CS>~ 

en 
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MATERIAL CODE: 

-TEMPERATURE RANGE: 

NOTES: 

EXAMPLE OF 
PART NOS. 

I. 

2. 

3. 

4. 

s. 

7. 

8. 

APPROVED SOURCE: 

SEE SHEET 2. 

SEE MATERIAL SPECIFICATION. 

ALL MATERIALS ARE PER ASTM SPECIFICATIONS 

~L DIMENSIONS ARE IN INCHES. 

lOLERANCE: SEE KCI61. 

8 ------l 

l 
] 

B 

~OR DESIGN ~EATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
DOCUMENTS REFERENCED HEREIN. 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN. E~~ECT ON THE DATE ~ 
INVITATION FOR 81D. . 

DASH NUMBERS I TO 5 ARE NOT TO BE USED ~OR NEW DESIGN • 
SEE DASH NUMBERS 21 TO 24. 

DO NOT USE THIS STANDARD FOR ITEMS WHICH CANNOT BE IDENTIFIED BY THE 
LIMITATIONS CONTAINED HEREIN. 

ALL PARTS NOT MANU~ACTURED BY GRAY TOOL CO. MUST BE CERTI~IED BY THE 
MANUFACTURER TO BE INTERCHANGEABLE WITH THE GRAY TOOL PART NUMBER. 

BASIC PART NUMBER KC156·3A 

11 
MATERIAL CODE 

COASH NUMBER 

COMMERCIAL PARlS CAN BE PURCHASED FROM: YETCO·GRAY INC. 18777 NW FWY 
PO BOX 2291 HOUSTON, TX 77252-2291 

~ .:!= ~ A1. TERNATE SOURCES: OTECO EQUIPMENT COMPANY 
zzz « 2811 TROUT STREET 

REFLANGE, INC. 
5738 CENTRALCREST 
HOUSTON, TX 77892 ffi2!~z P.O. BOX 1849 

i)~"";;;- HOUSTON, TX 77251-1849 

UJ 
u a: 

~ 
0 ... 
> 
0 a: 
a.. 
a.. 
<t 

c ... 
!f 
<1: 

0 

c~ .z,.~~~~--------------------------~--~--~~--~~~~~~------------------------------~~ rs~~~CUS~~T~OD~I~A~N~=~~~---r------------~~~~~~--KE~~~D~Y~SP~A~C~E-C~E~N~T~E~R---------r--------------------~ zc.,.- r: 
~ ... ~ ...1; PROCUREMENT SPEC. 
3 ffi£ffi= NOHE 
- ffilS~z ~=~~"=':'~~~~-! 
~§"-~2 COORDINATION STATUS 

STANDARD PART 

ELBOW, 90° PIPE HUB KC156 
-uw ... 
t-O>>Z 

~f J i ~ &.K~S~C~D:-::E~-:'~~~~~~-------------------------------------------"'-----S-HE_E_T _____ o_F ___ 2 ____ __, 
KSC ~ORM 32·85 ICG 4/921 

82 



GP-425 

• •· • 
rEO SUP CLASS 

4730 

-r--
•A ·B 

SA-105 SA-182 
GRll F·316SS 

DIMENSIONS 
DASH PIPE HUB SIZE A tl~3~ c GRAYLOC GRAYLOC 
NO. SIZE STK NO, STI< NO. 

~ I ~ ~-~GRS .625 2.880 1.562 54185 54152 

Fi:> 2 ~ !f.I·~GR4 :see 
2. """ 

1.562 541112 54149 

&:> 3 ~ ~GRS .625 
2. """ 

1.562 54105 54152 

&:> 
Q 

4 ~ ~GR4 .see 2.81110 1.562 54102 54149 IIJ 
0 "' 

~ 
a: ~ 5 I H%·1~GRII 1.125 4.000 3.125 54106 54153 0 .... N 

6 ·~ 1%·1~GRI.ol I .610 4.880 3.125 54107 54156 .s, -
7 2 2GR20 2.063 4.000 3.625 54117 54129 -
8 2 2GRI-4 1.610 4.000 3.625 54114 54162 .. ... ... 
9 2~ 2~CR25 2.672 5.375 5. 01110 54119 54145 J: 

Ill 

10 2~ 2!.2GR20 2.863 5.375 
5 ·""" 

54118 54163 z 
0 

II 3 3GR27 3.063 5.375 5.11100 54122 64146 a: 
0 
0 

12 3 3GR25 2.672 5.375 5.088 54119 54145 z 
w - r-- > 

13 4 4GR40 11.863 6.11lllllll 6.08111 54125 54174 0 ... 
14 4 4GR311 3.688 6.000 6.088 54126 54172 >. 

0 
a: 

IS 4 <~GR31 3.250 6.01110 6.088 54127 54168 Q. 

~ 
16 5 5GR52 5.313 8.81118 7.58111 54144 54213 Q 

·IIJ 

17 5 5GR46 4.758 8. 080 7.508 54382 54391 I:> .. z 
"' .a; 

18 5 5GR48 4.863 e.eee 7.508 54123 54147 <t ::t 
u <.) 

19 6 61lR62 6.11165 9.880 9.250 54130 54182 G) 
20 6 61lR52 5.313 9.080 9.250 54131 54181 

CJ 

•A ·B ... 
!!! SA·148 SA-351 > 

GR90/60 CF8H ... - t-
a: 

21 ~-~ IGR4 .500 3.880 2.000 54798 5481!14 

22 !,2.~.1 IGRS .625 3.088 2.800 54799 54805 

23 ~-· IGR7 .906 3. 080 2.000 54800 54414 Q 

24 I IGRII. I. 125 3.000 2.000 548111 54807 ~ 
"' •A ·8 

_j_ SA·J85 SA-182 
GRII F·316SS 

/ ... 
~ 
a--
"' Q ... 
> 
0 a: 
8: .a; 

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

NONE 

COORDINATION STATUS ELBOW, 90° PIPE HUB KC156 
KSC DE SHEET 2 OF 2 

. KSC FORM 32 85 ICG 4/921 
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MATERIA!. CODE: 

TEMPERATURE RANCE: 

NOTES: I. 

2. 

3. 

~--------- 8 ----------~ 

SEE SHEET 2. 

SEE MATERIAL sPECIFICATION. 

o\LL MATERIALS ARE PER ASTM SPEC IF I CAT IONS 

ALL DIMENSIONS ARE IN·INCHES. 

TOLERANCE• SEE KCI61. 
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4. I
Q 

~ FOR DESIGN FEATURE PURPOSES, THIS ORAWING·T~KES PRECED~NCE OVER PROC~lEMENT 
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a: ...I 
o!l!c~¢ 
~ ... w :. 
Z Xll.l 

tlCAHPLE OF 
PART NOS. 

5. 

7. 

a. 

APPROVED SOURCE: 

DOCUMENTS REFERENCED HEREIN. 

REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFEtT·ON THE DATE Ot 
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 4DENTIFIED 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 PAR'! NUMBER. 

BASIC PART NUMBER KCIS7·3A 

. ll___HATERIAL CODE 
DASH NUMBER 

COMMERCIAL PARTS CAN BE PURCHASED FROM: VETCO·GRAY INC. 10777 NW FWY 
PO BOX 2291 HOUSTON, TX 77252·2291 . 

!;!! .!!;!: ~ ALTERNATE SOURCES: OTECO EQUIPMENT COMPANY 
~~~0 cr 281 I TROUT STREET 

REFLANGE, INC. 
5738 CENTRALCREST 
HOUSTON, TX 77092 1&1-:::ozz P.O. BOX 1849 

~:c£"'iii- HOUSTON, TX 77251·1849 

.... 
~ ... 
.;. 
c .... 
> 
0 a: 
CL 

%: 
officffi~ t-c~uo::s~T=oo~r=-A""N-.------------.~::o~HN~F:-.~K~E:-:N::NE::D~Y~s'=PAC~E=-=c=EN::T::E::R~--------------'-1 
z@>l!!~z: t=:::::~=::::-::~==--'T'------~----------------=-.......o------.-------------i "' <E..J,_ PROCUREMENT SPEC. 
i~ia:~ NONE !il!o::'::! .... 
-woz z ~=~--=~~~~-i 
tl!§""l~ COORDINATION STATUS 

STANDARD PART 

TEE, PIPE HUB KC157 
-uw ...,. t-O>,_z 
if!i~ .. K_sc~~DE---~---..,.~._, _______________________ ~~-.--s-HE_E_T ___ o_F_2 ___ _. 

KSC FORM. 32•85 ! CG 4/92 l 
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--. 

• • • 
'FED SUP CLASS 

4730 

-,....-
•A ·8 

SA-105 SA·I82 
GRil F·316SS 

DIMENSIONS 
DASH PIPE HUB SIZE A B c 

! ~II. 
GRAYLOC GRAYLOC 

NO. SIZE 
_j_l i...32 STK NO. STK NO. 

~ I ~ ~-~GAS .625 2.080 1.562 4.000 54167 54239 

~ 2 ~ \7-~0R4 .see 2.000 1.562 4.000 54164 54238 

~ 3 ~ ~GR5 .625 2.000 1.562 4.000 54167 54239 

i:>- 4 ~ ~GR4 .500 2.000 1.562 4.000 54164 54238 "' 
i:>- 5 I ~-~~-l~ll 1.125 4.000 3.125 8.000 54169 54241 

<:' 
0 ~ ... 

1!7 1l'·I~GRI4 1.610 4.000 3.125 8.000 54173 54242 
1.:1 & 

6 a: -0 

7 2 2GR20 2.863 4,000 3.625 8.000 54179 54244 
... -. 

8 2 2GRI4 1.610 4.000 3.625 8.000 54178 54243 

I 
,_ ... ..... 

9 z~ 2~GR25 2.672 5.375 5.000 10.1se 54196 54246 :r 
"' 

10 z~ 2~GR20 2.863 5.375 5.0e0 J0.7Se 54180 54245 z 
0 

II 3 3GR27 3.063 5.375 5.0ee 6.750 54197 54247 
..... 
u a: 

12 3 3GR25 2.672 5.375 5.600 10.1se 54196 54246 
:::. 
0 

"' 13 4 4GR40 4.063 6.080 6.080 12.00e 54358 54352 0 
Ill· 

.14 4 4GR34 3.688 6.008 6.000 12.00e 54357 54316 
> 
0 a: 

15 4 4GR31 3.250 6.080 6.000 12.00e 54356 54354 
II. 
II. -- ,....- ~ 

16 5 5GRS2 5.313 8.080 7.50111 J6.00e 54232 54,373 0 

"' 5 5GR46 4.750 J6.11J0e 54363 
C) 

17 8.000 7.500 54372 
I a 

18 5 5GR40 4.063 8.000 7.500 16.00e 54228 
:z: 

54233 u 

!8.00e - ~-19 6 6GR62 6.065 9.000 9.250 54206 54254 "' ~ i= u 
18.eee 20 6 6GR5Z 5.313 9.880 9.250 54203 54253 

+ 
Q 

·A ·B :n 
SA•I48 SA·35J > 

GR98/60 CF8M ... 
a: 

21 ~-~ IGR4 ,o;0e 3.000 2.000 6,800 54791 54795 

22 ~-~-1 IGR5 .625 3.000 2.800 6.080 54792 54796 

23 ~.I IGR7 .986 3.000 2.800 6.000 54793 54412 c ... 
C) 

24 I IGRU 1.125 3.080 2.000 6.ee8 54794 54797 a:: 
0 ... 

•A ·B 

_l_ SA·IIIJS SA·I82 
GRII F·316SS 

.... 
~ 

"' -
0.. 

.:; .., 
> 
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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. CCI: 
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cno zz-­-o en 
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cllile~ 
Wl.a.UI)U 

!Sa: a: 
0 •0 wzcn 

a: Cl 
e~:enz • 
([!~~ 
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<r:za:t-o-c« a: a::>-co 
!j!ID-11. 
.. ~:SIS ow u XLIJ 
ct: ... ::ll:lr 
0 o-C .... cnzcz 
~~~g 
-z..Ja: 
~C:CIL&al • 
<twa..a..c U>::> .,_ 
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0...0 L\111: 
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;ii~ 
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z :Z:UJ 

MATERIAL CODE:. 

TEMPERATURE RANGE: 

NOTES: 

EXAMPLE OF 
PART NOS • 

.. 
2. 

3. 

s. 

7 •, 

8. 

APPROVED SOURCE: 

B 

SEE SHEET. 2. 

SEE MATERIAL SPECIFICATION. 

ALL MATF.RIALS ARE PER ASTM SPECIFICATIONS 

ALL DIMENSIONS ARE IN INCHES. 

iOLEAANCE: SEE KCI61. 

FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVEP. PROCUPEMENT 
DOCUMENTS REFERENCED HEREIN. 

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

DASH NUM8ERS 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.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 KC 157 · 3A 

TT MATERIAL CODE 
L:::::OASH NUMBER 

COMMERCIAL PARTS CAN BE PURCHASED FROM: VETCO·GRAY INC. 18777 NW FWY 
PO SOX 2291 HOUSTON, TX 77252·2291 

LIJ cn:z: >- ALTERNATE SOURCES: OTECO EQUIPMENT COMPANY izz ... ~ 2811 TROUT STREET 
REFLANGE, INC. 
5730 CENTRALCREST 
HOUSTON, TX 77092 ffi2!liz P.O. BOX 1849 

~:io...;;;- HOUSTON, TX 77251•1849 

"' ... 
"' tS> 

L\1 
u 

~ 
U'l 

0 ... 
> c a: 
CL 

~ 
c 
"' i 
:I: 
u 

c ... 
"' > 

"' 0: 

0ffioffi~ ~~..;.--------------~~-=-"""':'~~~~~~=~~--------------..,.."'--t 
z~~~z: ~C~U;,;;S~T;.:OD~l~AN~:~=~---r------.....;J;.;OHN;;.;..;_F'_.-.,K,.E;,;,NNE-.;D;..Y...-S;.PACE;.;;;;;..;;C,;;EN;.;.T;.;E;;.R-., ___ ..., __________ --1 
~ ,_ 5 ..J :i PROCUREMENT SPEC. 
Sz:::>a::z: 
~~~,_ NONE 

wilt~ i j5 ~CO~OR=D~I""N""AT~I=-:ON:oo-~S~TA""T~U~S~ 
u:::o z­
-uL&J .... 

STANDARD PART 

CROSS, PIPE HUB KC 158 &:> 
t-O>,_Z 
~f!i~ ._K_s_c_DE ______ __..._ ________________________ .__ __ SH_E_E_T ___ o_F_2 ___ _. 

KSC FORH 32~85 C CG 4/92 I 
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GP-425 

• l l 

rEO SUP CI.ASS 
4730 

•A ·B 

T SA·105 SA·I82 
GRJ I F·316SS 

DIMENSIONS 
DASH PIPE HUB SIZE A ~1~32 c 0 GRAYI.OC GRAYLOC 
NO. SIZE t1/lt. STK NO. STK NO. 

c w 
I 12 12·~GR5 .625 2.000 1.562 4.000 54212 54262 

.., 
a: 
0 

2 12 ~-~GR4 .see 2.000 1.562 4.009 54207 542S7 .... 

3 ~ ~GAS .625 2,000 1.562 4.000 54212 S4262 

4 ~ ~GR4 .see 2.080 1.562 4.080 54287 54257 "' - - o-
!-I~·JI2GRll 1!.008 54288 ' 5 I 1.125 4.088 3.125 54263 ~ 

6 112 t~·ti2GR14 1.610 4.888 3.125 8.080 54209 S4264 IS> -
7 2 2GR20 2.863 4.880 3.625 8.008 54210 54268 -
8 2 ZORI4 1.610 4.800 3.625 8.000 54211 54267 

... ... 
9 2~ 2~GR25 2.672 5.375 5.080 10.752 54221 54272 ~ 

"' 
18 2~ 2~GR20 2.863 5.375 5.888 10.752 54216 54269 z 

0 

II 3 3GR27' 3.863 5.375 5.000 e.7se 54220 54273 ... 
u a: 

12 3 3GR25 2.672 5.375 S.000 10.752 54221 S4272 
::> ... 0 ., "' 13 4 4GR40 4.063 6.800 6.008 12.002 54225 54279 <l 

u 0 ... 
14 4 4GR34 3.688 6.088 6.080 12.882 54226 54278 > 

0 
a: 

IS 4 4GR3l 3.250 6.010 6.0ee 12.102 54227 54274 ~ 
16 5 5GR52 5.313 8.000 7,500 16.002 S4219 54317 0 ... 
17 5 5GR46 4.750 8.080 7.500 16.082 

I 
.., 

--- -·-

~ 
I 18 5 5GR40 4.863 8.000 7.588 16.002 54214 54222. 

19 6 6GR62 6.065 9.880 9.250 18.00e 54230 54283 

I ,':!0 6 6GR52 5.313 9.800 9.250 18.082 54231 54282 I 
. 

I •A ·B 

~~ SA-148 SA-351 
GR90/60 CF8M 

-t 
c ..... 
0 a: 
0 ... 
I 

__j__ 

.... .... 
' a--.;.. 
c ... 
> 
0 a: 
ll. 
0. 
<I 

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

NONE 

COORDINATION STATUS TEE, PIPE HUB KC158 i::> . 
KSC DE SHEET 2 OF 2 
KSC FORM 32·85 !CG 4/921 

87. 
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~-------··----~~~ I FED SUP CLASS 
I 4730 
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OI&J U x ... 
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cnzcz 
iS~~Sl 
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e-ct:D.&&J 
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Q.>­
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MATERIAL CODE: 

SCHEDUL.E CODE: 

TEMPERATURE RANGEl 

NOTES: 

EXAMPLE OF' 
PART NOS. 

I • 

2. 

3. 

4. 

s. 

~ 

7. 

8. 

9. 

APPROVED SOURCE: 

ALTERNATE SOURCES: 

ADD. A AFTER DASH NO. TO DENOTE SA·I0S·GRII. 
ADD B AFTER DASH NO. TO DENOTE SA·IB2·•316L. 
ADD 0 AFTER DASH NO. TO.DENOTE·SA-IB2-•316. 

ADO J AFTER MATERIAL CODE TO DENOTE SCHEDULE 40. 
ADO K AFTER MATERIAL CODE TO DENOTE SCHEDULE B0 • 
ADD L AFTER MATERIAL CODE TO DENOTE SCHEDULE 160. 
ADO M AFTER MATERIAL CODE TO DENOTE SCHEDULE XXS. 

SEE MATERIAL SPECI.ICATION. 

ALL MATERIALS ARE PER ASTH SPECIFICATIONS 

ALL DIMENSIONS ARE IN INCHES. 

TOLERANCE: SEE.KCI61. 

... 
u a:: 
:::> 
0 en 
c 
~ 
0 a:: 
0. 

~ 
c ... 
~ 
:z: 
v 

FOR DESIGN •EATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT ~ 
DOCUMENTS RE•ERENCEO 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. JA ANS 2A MAY BE SA·I87·61T GRADE 1030 INSTEAD OF SA·I05·GRIJ. 

DO NOT USE THIS STANDARD FOR ITEMS WHICH CANNOT BE IOENTJfiED 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 KCI59-JAJ 

SCHEDULE CODE 
. MATERIAL CODE 

DASH fiiUMBER 
COMMERCIAL PARTS CAN BE PURCHASED •ROM: VETCO·GRAY INc.· 18777 NW FWY 
PO BOX 2291 
HOUSTON,TX 77252·2291 
OTECO EQUIPMENT COMPANY 
281 I TROUT STREET 

RE•LANGE, INC. 
S730 CENTRALCREST 
HOUSTON, TX 77092 

c .... en 
> 
~ 

... =:lil:z:i z :z:w 0 

.., en:r>- ~ 

P.O. BOX 1849 
HOUSTON. TX 77251·1849 

~~~ ... ~ 0 

ffi~!S~z ( 
> ......... -- -
8~ -~ .. ~----------------..... -~-~=~~~~~=--------------...1--l 
z~~~~ j.:C;,;:U;,:;S~TO.:;;D::,;I:.;.AN~:~=~-...-------_;;J.;.OHN;.;;.;...;.F..;•...;.;;KE;;.NNE.;;,;;.;.D.;.Y..;.S;;.P.;.A.;;C.;.E_C;;E;;.N;..T.;;;E_R ____ -r_-----------1 
w ct ..J,.. PROCUREMENT SPEC. 
izsa:! NONE 

III~I&J ... 
- ffio i z ~=~~=:~~=:-1 
~§1&. ~ ~ COORDINATION STATUS 

STANDARD PART 

HUB, BUTTWELD KC159 
::g~,_~ 
~f! i ~ LK..;s_c_OE~-----..1..-----------------------'---S-H_E_E_r __ ._o_F_J __ _.. 

KSC FORM 32-85 CCG 41921 
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GP-425 

-.... 

' ' rEO SUP CLASS 
4730 • 

·A ·B ·D 
SA•I05 SA·I82 SA-182 

GRII F·316L F·316 

ANSI/ASHE DIMENSIONS 
DASH PIPE 836.10 HUB GRAYLOC GRAYLOC GRAYLOC 
NO. SIZE SCHEDULE SIZE A B c D E F STK NO. STK NO. STK NO, 

40 .622 52076 52666 52796 
1/2GR5 r--

80 .546 52077 52667 52797 
I !.i .840 1.562 1.500 1.063 .133 

160 .466 52078 52668 . 52798 
1/2GR4 r-- "' ~ xxs .252 52079 52669 52800 ~ 

160 314GR5 .614 52083 52673 52803 ')' 

!d> ~ 1.050 1.562 I .500 1.063 .133 &. 

xxs 3/4GR4 .434 52084 52674 52804 -40 1.049 52108 52700 52805. .... 
~ .... 

80 • 957 52109 5271111 5281116 ~ 3 I IGRII t-:8is 1.315 3.125 2.375 2.375 .500 U'l 
160 52110 52702 52807 ~ 

~ 0 

1£::> xxs .599 52111 52703 52808 .... 
u 

40 1.360 52126 52785 52609 0: 
=> 

~ 0 
80 I·I/4GR!4 .437 52099 52706 5261111 II> 

4 J-1/4 ~ 1.6611 3.125 2.375 2.375 0 
160 1.160 52127 52707 52611 .... 

> 
0 

i>- xxs I ·I/4GRI I .896 .500 52094 52708 52812 0: 
A. 
A. 

.----- 40 I .610 52100 527111 52813 <t 

r-- 0 
80 1.500 521111 52711 52814 .... 

0 
5 1-112 r I•I/2GRI4 ~ 1.900 3.125 2.375 2.375 .437 ~ 

160 1.337 52102 52712 52815 <X .. r-- u 
xxs 1.100 52UI3 52713 52816 r,-., 
.40 2.067 52104 52721 52821 ~ 

~ 0 80 2GR20 1.939 52105 52722 52822 ... 
6 2 ~ 2.375 3.625 2.750 2.875 .437 ., 

160 1.689 52115 52723 ~2823 > .... 
xxs 2GRI4 1.503 52113 5<!724 S2824 c: 

40 2.469 52215 52730 52825 
2·112GR25 ~ 

80 2.323 52216 5&!731 52826 
7 2·11'2 • 2.875 5.000 3.250 4.000 .500 

I 160 2.125 52218 52732 54827 
2·1/2GR20 r--xxs I. 771 52219 52733 52828 

40 3.066 52204 52740 52844 
3GR27 ~ 

80 2.900 52211l5 52741 52845 
8 3 3.500 5.000 3.25111 4.000 .SIIle 

160 2.624 5222& 32742 52846 
3GR25 

xxs 2.300 52227 52743 52847 

40 3.548 52240 52838 ... 
4GR34 "' 3.364 9 3·112 80 4,00111 6.011l0 3.625 5.00111 .500 S2241 52839 ' ... -xxs 4GR31 2.728 52243 52841 ' ... 

0 
"' > 
i a. 
II. 
([ 

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 32·85 ICG 4/921 
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GP-425 

• • • 
rEO SUP CLASS 

4730 

•A ·B -D 
SA-105 SA·J82 SA·J82 
GRII F·316L F-316 

ANSI/ASHE DIMENSIONS 
DASH PIPE 836.10 HUB GRAYLOC GRAYLOC GRAYLOC 
NO. SIZE SCHEDULE SIZE A B c 0 E F STK NO. STK NO. STK NO. 

40 4.026 52302 52750 52851 
4GR40 1---:--

80 3.826 52303 52751 52852 
10 4 4.50111 6.800 3.625 5 •. 000 .500 

160 4GR34 3.438 52311 52752 52853 

xxs 4GR31 3.152 52314 52753 52854 "' ... 
' 

40 5.047 52380 52867 
N 

& 5GAS2 f---- -119 4.813 52381 52868 
II 5 5.563 7.500 <!.375 6.500 .625 -160 5GR46 4.313 52385 52871 ,_ 

XXS 5GR40 4.063 .... 
52383 52870 ... :z: 

1/) 
40 6.065 52400 52763 52874 z 6GA62 

5.761 
.750 0 

80 52401 52764 52875 
UJ 12 6 6.625 9.258 4.625 7.750 u 

160 5.189. 52413 52765 52876 a: 
6GR52 ~ .812. ::> 

0 xxs 4.897 52414 52766 52877 1/) 

c 
40 .622 52192 55955 UJ 

> IGR5 t-- 0 
80 .546 52193 53439 a: 

0.. 13 % .840 2.080 I. 750 1.500 .313 0.. 
160 .466 52194 53686 <t 

IGA4 t-- c xxs .252 52195 53437 UJ 
C) 

52196 
··z 

40 .824 53440 <t :z: 
i IGR7 1-- u 

80 .742 52233 53218 lc:: 14 I ~ 1.050 2.800 1.750 1.500 .313 j\l:!i 100 IGR5 .614 52198 53442 

xxs IGR4 .434 52199 53447 c ... 
1/) 

40 1.049 53225 53231 > IGRII !-- ... 
80 .957 53226 53232 a: 

15 I 1.315 2.000 1.750 1.500 .313 
160 IGA7 .815 53227 53233. 

'lCXS IGA5 .599 53228 53234 

.... 
~ 

"' -.;. 
c ... 
> c 
a: 
0.. 
0.. 
<t 

:z: CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 
PROCUREMENT SPEC. STANDARD PART 

NOH£ 

HUB, z BUTT WELD KC159 - COORDINATION STATUS 
z· 

KSC DE SHEET 3 OF 3 ... 
> 

KSC FORM 32-85 CCG 4/921 

90 



GP425G AMEND 3 

> I 

z~ ~ w Q 

lz~~ 
a:~enz 
~i·~ 
8~1)1~ 
~8~~ 
•ww• 
i;;li!:5::t 
=~31)1 
g:~~ 
~UI=IH 
~~(5:::» 
.wiw 
j!:j!:~~ 
•c>u 
~~~~~ 

~a:S:::» 

~~~~! 
z Clo 
~.~ ... 
ui'"'~ 
Z 0 01 ;i5!!!! 
·~==-~ 
j!:~~~ 
15~~3 
5>151!! 
!il~5iS o ii! MATERIAL COOE: SEE SHEET 2. 

8:~3 > TEMPERATURE RANGEs SEE MATERIAL SPECIFICAnON. 
~~en~ 
> ;;;!~~ NOTES: 1. ALL MATERIALS ARE PER ASTU SPECIFICAnONS 
~SI~=s: 
3 ~ (5 ~ 2. ALL DIMENSIONS ARE IN INCHES. 
~o.a.li:OZ en 0° 3. TOLERANCE: SEE KC161. 
fil~o~ a: 5 Ulo FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 

z DOCUMENTS REFERENCED HEREIN. 

w IQ ~! 5. REFERENCED DOCUMENTS SHALL BE OF THE ISSUE. IN EFFECT ON THE DATE C6 
• G.~ INVITA nON FOR BID. 

i; ~ ~ t::> DASH NUMBERS 1 TO 3 ARE NOT TO BE USED FOR NEW DESIGN. 
15el9 SEE DASH NUMBERS 18 TO 21. 
j!:l5cn oj!:wll: 7. DO NOT USE THIS STANDARD FOR ITEMS WHICH CANNOT BE IOENnFIED BY THE 
l5;~so LIMITAnONS CONTAINED HEREIN. 

en~fl B. ALL PARTS NOT MANUFACTURED BY GRAYLOC PRODUCTS MUST BE CERTIFIED BY THE 
~z :::iw MANUFACTURER TO BE INTERCHANGEABLE WITH THE GRAYLOC PRODUCTS PART NUMBER. 

!:;15~~2 R'---. -. >en ... ~ e.-- DASH NUMBERS 13, 14, AND 15 ARE NOT FOR NEW PROCUREMENT. 
~ 8 > ~ ffi SEE DASH NUMBERS 22, 23 AND 24. 

~~~~j!: EXAMPLE llF BASIC PART NUMBER KC160-3A 

~ ~~~ PART NOS. F M uren• • ATERIAL CODE 
~ ~ ~ 3 W DASH NUMBER 

~§15~~ APPROVED SOURCE: COMMERCIAL PARTS CAN BE PURCHASED FROM: GRAYLOC PROOUCTS 11835 CHARLES ST., 
3w .d> HOUSTON, TX 77041-2411. CAGE CODE: OTEH9 • 
.-z ~ 8:.:: ~ OTECO, INC. OCEANEERING REFLANGE 
w .Gilt:!> ALTERNATE SOURCES: 2828 TROUT STREET 11911 FM529 ROAD 
~~i:~ P.O. BOX 1849 HOUSTON, TX 77041-3000 
a: 1=... .... HOUSTON, TX 77093 (REF'LANGE INC. ACQUIRED BY OCEANEERING In 2003) 

4. 

~.~~~ CAGE CODE: 64414 
8~oz>~~~--------~~~~~~~~~~~~~~--------------------~ 
6~~~~~~~~~-,----------~~~~~~~~~------~----------~----~ z.,.. • .,. ar-"\1\o''"~:.'"~:." SPEC. STANDARD wz""a:• jwjwx :115 Z F .............. ....._. ...... __ ....., __ ... 

.. ~ .... ~~ HUB, BLIND PIPE KC160 
~s~=i 
if~~~~~D~E~~~~~~~----------------------------------------~---SHE--E_T __ 1 __ 0f--~2----~ 

KSC FORt.l 32-85 (CG 4/92) 91 



GP425G.AMEND .3 

-A -B 
SA-105• SA-182 

GRII F'-31655 

DIME~SIONS 
DASH HUB SIZE GRAYLOC GRAYLOC 
~0. c D E F' G STK ~0. STK NO. 

1 ~-~GR4 1.562 1.250 1.063 .133 .438 59045 59378 

.2 ~-~GR5 1.562 1.250 1.063 .133 .438 59047 59380 

3. 1-1 ~-I Y.,(;RIJ 3.125 2.125 2.375 .500 .562 59050 59300 

4 t%-I~GRI4 3.125 2.125 2.375 .437 .688 59000 59305 

5 2GRI4 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 JOR27 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 4GR4111 6.000 2.125 5.000 .500 1.000 59010 59335 

13 5GR52 7.500 2.875 6.500 .625 1.000 58992 59354 

14 5GR46 7.500 2.875 6.500 .625 1.125 59148 59279 

15 5GR4111 7.500 3.500 6.500 .625 1.000 58990 59347 

16 . 6GR52 9.250 3.500 7.750 .812 1.000 59064 59350 

17 60R62 9.250 2.875 7.750 .750 1.000 59014 59349 

18 IGR4 2.000 1.750 1.500 .313 .438 58955 59497 

19 IGR5 2.000 1.750 1.500 .313 .438 58922 59525 

20 IGR7 2.000 1.750 1.500 .313 .563 58915 59523 

21 IGRII 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 5GR4111 7.500 3.500 6.500 .625 1.000 58261 59347 

• ~· A~D ~· SIZES MAY BE FUR~ISHED FROM SA-11117-GR 111138 UNLESS OTHERWISE SPECIFIED. 

HUB, BLIND PIPE KC160 
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• ' ' tED SUP CLASS 
NONE 

GRAYLOC CLAMPS 
DIMENSION SIZE TOLERANCE 

A ~'THRU 3" !.031 
~'THRU 6' t.063-

8 ~· THRU 6' !.063 

c FOR REFERENCE ONLY 

0 
I' THRU 3' !.250 
<I'THRU 6' 1.375 

E ~· THRU 3" 1.250 
<I'THRU 6' !.375 

F,G,J,K FOR REFERENCE ONLY 

M WTHRU 3' 1.250 
-4' THRU 6' !.375 

& 
N ~'THRU 6' !.031 ~ -

~ 

GRAYLOC HUBS GRAYLOC SEAL RINGS i 
<r 
a: 

DIMENSION SIZE TOLERANCE DIMENSION SIZE TOLERANCE c .... 
a: 

A ~· THRU 3" 1.031 A .II THRU 3.11 1.031 .. 
-4' THRU 6' t.063 40 THRU 62 :.063 > .... 

e ~· THRU 5' +..0'14•.031 c 4 THRU 34 :.031 ~I 6' •.156·.031 40 THRU 62 :!. :25 

I" I 
c ~'THRU 6' :.063 D FOR REFERENCE ONLY I~ 

BUTlWELD ~· THRU 6' !.863 I~ 0 BLIND ~· THRIJ 5' •.063 E 4 THRU 62 t.016 
BLIND 6' •.125 

E WTHRU 6' :.063 F 4 THRU 34 +.031-.1!100 
40 THRU 62 +,0&3-.000 

\2' THRU 6' !.031 
GRAYLOC FITTINGS 

F 
DIMENSION SIZE TOLERANCE 

G ~'THRU 6' 
•.125 A %'THRU 3' 1.031 
·.063 4' THRU 6' :.063 

25' CLAMPING 
SURFACE WTHRU 6' :u• 8 W'!HRU 6' 1.031 
ON HUB o-

SUTTWELD BEVEL IN ACCORDANCE WITH ANSI Bl6.25 c ~'THRu 6' 
"!' 

!.063 "!' -
NOTE: TOLERANCE ON ANGLES, WHERE APPLICABLE 

~·THRU 6' SHALL BE t1 •. 0 :.063 Cl ... 
> 
0 
a: 
a: 
<[ 

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

NONE OIMEN~ION TOLERANCES FOR 
COORDINATION STATUS HUB STYLE FLANGE FITTINGS KC161 

KSC DE SHEET I OF I 
. KSt FORM 32 BS ICC 4/921 
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MATERIAL CODE: 

TEMPERATURE RANGE: 

NOTES: 

EXAMPL.E OF 
PART NOS. 

I. 

2. 

3. 

4 • 

fl. 

6. 

7 . 

8. 

APPROVtD ·souRCE: 

AL.TERNATE SOURCES: 

~ ! -~t 
f 
0 

t 
A 

c 

ADD A AFTER DASH NO. TO DENOTE AISI 1018 THRU 1030 TEFLON CO~TEO. 
AOD B AFTER DASH NO. TO DENOTE TYPE 316 SS SIL.VER PLATED. DO NOT 
SPECIFY FOR NEW DESIGN . 
ADO D AFTER DASH NO. TO DENOTE AISI 630 TYPE 17·4PH. TEFL.ON COATED. 

PARTS MADE FROM AISI 1018·1030 ARE TEFL.ON 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; 

~L ~TERIALS ARE PER ·AISI SPECIFICATIONS 

~L.L. DIMENSIONS ARE IN INCHES. 

TOL.ERANCE: SEE KC.161. 

STOCK NUMBERS FOR UNCOATED RINGS OR FOR RINGS WITH DIFFERENT COATINGS 
THAN SPECIFIED BELOW WILL NOT CORRESPOND TO STOCK NUMBERS 'OR 
STANDARD RINGS. 

N 

"' 
"' lSI 

0 

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 nF 
INVIiATION FOR 91D. 

00 NOT USE THIS STANDARD FOR ITEMS WHICH CANNOT 8~ IDENTIFIED BY THE 
liMlfATIONS CONTAINED HEREIN. 

ALL PARTS NOT MANUFACTURED BY GRAY TOOL CO. MUST BE CERTIFIED BY THE 
MANUFACTURER TO BE INTERCHANGEABL.E WITH THE GRAY TOOL PART NUMBER. 

BASIC PART·NUMBER KCJ62·3A 

IJ:::MATEAIAL CODE 
OASH NUMBER 

COMMERCIAL. PARTS CAN BE PURCHASED FROM: VETCO·GRAY INC. 10777 NW FWY 
P.O. BOX 2291, HOUSTON, TX 77001·2291. 

OTECO EQUIPMENT COMPANY 
2811 TROUT STREET 
P.O. BOX 1849 
HOUSTON, TX 77251·1849 

REFLANGE, INt. 
5738 CENTRAL.CAEST 
HOUSTON. TX 77092 

Ia: 
I 

0 ffi ciffi~ I-C-US-T-OD'"'I-AN-:------------J~OHN-~F:-.-KE'"'N-NE~D-Y-S'"'P:-AC£~...,.CE:-N""'T""E""R---------------~ 
z~~!:!z: ~;.:.;~.;;.;;.;...,~~~-..,..-------=;;;.;....;...;...;...;.;;..;....;;;;;;;.;...;;.,;.;,;;~;;;.;.,;.;,;;;.;... ____ "T" ___________ -1 
.., <t _,,_ PROCUREMENT SPEC. 
izsa:~ 

w:E&.~o- NONE 
- ~l!Siz ~~~~~~-...::""'=~-{ 
lj~ ... !~ COORDINATION STATUS 

STANDARD PART 

RING, PIPE HUB SEAL KC162 
-uw .... 
t-0>>-Z 

if~~~ LK_s_c_o_E-----.....11..-------------------------'---SH_E_E_T __ I _o_F __ 2 __ _. 
KSC FORM 32·85 ICG 4/921 
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• • 
rEO SUP CLASS 

4730 • 
--

MAT. MAT. MAT. 
CODE CODE CODE 

A B 0 

0JH£NSIONS 
DASH RING GRAYLOC GRAYLOC GRAYLOC t\1 

NO. SIZE A c 0 E F STK NO. STK NO. STK NO. 
.,. 
(\1 

I 4 • 50111 1.000 .375 .125 .125 50554 50800 51230 s -
2 5 .625 1.094 .375 .125 .125 5111563 5111801 51231 -... 
3 7 .906 1.375 .375 .125 .125 511171111 5111802 51232 

..., ..., 
J: 

4 II 1.125 I. 734 .375 .125 .125 50551 50803 51233 "' % 

5 13 1.500 2.375 .375 .125 .125 5111698 5111837 51234 0 

IJJ 

6 14 1.61111 2.625 .563 .250 .156 5111553 5111804 51235 u a: 
::> 

7 20 2.063 3.250 .750 .250 .250 50557 5111807 51236 0 

"' 
8 25 2.672 4.000 .750 .25111 .250 50570 50810 51237 0 .... 

> 
9 27 3.863 4.250 .750 .258 .258 50622 50811 5-1238 0 

a: 
D. 

10 31 3.250 4.500 .75" .258 .250 58561 50812 51239 D. « 

II :til 3.688 5.000 .750 :250 .25111 50562 50813 sii240 c ... 
C> 

12 ~8 4.863 5.500 1.000 .250 .375 66340 50814 5.241 
% 
([ 
:r 

13 46 4.750 6.188 1.000 .250 .375 66041 66376 5.1245 
u 

14 52 5.313 6.625 1.800 .250 .37S 51162::1 511815 S-\-2~2 
C' = 

IS l 62 6.065 7.875 1.375 .375 • 5110 1 50566 50816 5:1;243 c 
"' 16 _l 23 -~~ cse~~6375 "' 2.375 3.500 .750 .250 661'15 -

'--- > ... 
0: 

' 

.... 
"' ' .,. -
' .,. 

c ... 
> 
i 
IL 

' CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 
PROCUREMENT SPEC. STANDARD PART 

NONE 

COORDINATION STATUS RING, PIPE HUB SEAL KCl62 
KSC DE SHEET 2 OF 2 

KSC FORM 32·85 I CG 4/92 l 
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GENE~AL NOTE$: 

ASSE14Bl.Y NOTES: 

I. 

2. 

A COMPLETE KCI63 PIPE CONNECTION ASSEMBLY CONSISTS OF 
IAl TWO KC HUBS OR A COMBINATION HUB ANll FITTING. 
191 ONE KC162 SEAL RING. 
CCI 01€ KCI!I5 CLAMP ASSEMBLY. 4 BOLT, OR 2 BOLT. 

THE rOLLOWING COMPONENTS: 

EXTREME ::AUTJON SHOULD BE EXERCISED TO PREVENT TIGHTENING OF THE STUD BOLTS 
WHILE THE ASSEMBLY IS lHJER PRESSURE OR MECHANICAL LOADS. 

3. SPECIAL CARE SHOULD BE EXERCiSED DURING ASSEMBLY OF THE CONNECTION SO lHAT 
NO DAMAGE OCCURS TO THE SEALING PFACES. 

4. 

5. THIS IS A DESIGN STANDARD AND SHALL NOT BE IJSEO AS A PA11T Nl»>BER. 

§:::> . GRAYLOC SIZES I/2GR415, 3/4GR415, IGRU. H/4GRI-\, AND I-I/4GRIJ ARE NOT TO BE 
USED FOR NEW DESIGN. 

I. 

2. 

3. 

"'· 

6. 

ALL PROTECTIVE COATINGS ANO FOREIGN MATTER MUST BE 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.SHALL BE APPLIED TO BOLTS 
ONLY. CARE SHALL BE TAKEN TO PREVENT LUBE FROM ENTERING CONNECTION. 

THE HUBS SHOULD BE ALIGNED BErORE ASSEMBLY TO THE EXTENT .THAT THE CLAMP 
SEGMENTS CAN PULL THE MATING HUBS UNIFORMLY AGAINST THE RING RIB USING 

'THE RECOMMENDED BOLT PRELOAD SHOWN IN TABLE I. 

WHEN TIGHTENING. THE SPACING BETWEEN THE CLAMP EARS SHOULD BE 
APPROXIMATELY THE SAME. 

TO PROPERLY PRELOAD THE KC CONNECTION AGAINST FLUID PRESSURE·AND 
GASKET LOADS, THE FOLLOWING TORQUE VALUES ARE RECOMMENDED rOR THE VARIOUS 
SIZES OF STUDS AS LISTED IN TABLE I FOR APPROXIMATELY 20.180 PSI 
TENSILE STRESS IN THE STUDS. 

THE TOROUE VALUES LIST EO IN TABLE I ARE FOR WELL LUBRICATED STUDS ONLY, 

... 
'f 
cO 
z 
)1: 
<% a: 
Q 

"" a: 
.0 

> .... 
a: 

u 

I~ 
> 
~ 

offici~~ ~c~u~s:::T-::OD~I~A~N~:------------:-JO~H~N~F~.~K:::E:::N~NE=ov:o:-:s~P~AC~E-c~E:::N~T~E::R---------------"-t 
z~~~x ~~~;.;....---=~-..,..-------.;.;;..---;;.....--...~.-.;;...;.;;;....;;,__ ____ "'r' ___________ -1 
w <I.Jo- PROCUREMENT SPEC. 
i~sa:! wz: wo- NONE 
':EII:Z 

w ~ ~ i ~ .. c=o~O::R::D:":"I':':N":"AT~I:-::OH:":':""''.:'S:"TA:-:T::-U:::S-f 
PIPE CONNECTION ASSY 

INSTALLATION OF 

DESIGN STANDARD 

KC163 u::> z:­.-uLW .,_ 
~~~~ffi KSC DE SHEET OF 3 
ZII.:Z: <1: > "---------..... ------------------------""------------..1 

KSC FORM 32•8S ICG 4/921 
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• • . 
IFED SUP CLASS 

NONE 
I 

PIPE KCI5q KCt60 KCI62 
SIZE SCHEDULE . HUB BUTTWELO BLIND SEAL KCI56 KCI57 KCI58 KC155 
UN.l SIZE HUB HUB RING ELBOW TEE CROSS CLAMP 

40 
I/2GR5 -2 -2 -I -I -I 

~ * 
80 

·I ·I 
160 

1/2GR4 -I ·I ·2 ·2 ·2 
xxs 
160 314GRS -2 -2 ·3 -3 -3 

~ ~ ·2 ·I xxs 3/4GR4 • I ·I ·4 ·4 ·4 

~ I ALL IGRII -3 -3 •4 -5 -s -5 ·2 

40 
IGRS ·19 ·2 ·22 ·22 ---

~ 
80 

·13 ·8 
160 

IGA4 ·18 ·I ·21 ·21 ---
XXS 

40 
IGR7 ·20 ·3 ·23 ·23 ---

80 G> 

~ ·1<4 -8 cr 
160 IGRS ·19 ·2 ·22 ·22 --. Q:> 

xxs IGR4 ·IS ·I ·21 ·<!I . -- z 
~ 
<r 

' 40 a: 
0 IGRII ·21 -4 -24 -24 --- ... 

80 a: 
I ·15 -~ oi! 

160 IGR7 ·21!1 ·3 ·23 i ·23 .. - > ·- "' xxs IGR5 -J9 -2 ·22 -22 --- <r 

I ! I ir 
41!1 I r!:: -4 ·e. .,; ·6 ·!t 

I 80 I·I/4GRI4 Q 
It:> I I!' •4 ......-- ·2 ... 

160 !!! 
·3 -' ·5 ·5 -5 > 

xxs I· l/4GAII ... 
a:: 

1* ALL I·I/2GAI4 -5 ·4 -6 -6 -6 -.6 -2 

40 
-6 ·7 -7 -7 -7 

80 2GR28 
2 -6 ·3 

160 
-s -6 -8 -8 -8 xxs 2GRI4 

48 
2·112GR25 ·8 ·8 ·9 ·9 ·9 

2~ 
80 

168 
·7 ·4 

2·112GR20 -7 -7 ·11!1 ·10 ·10 xxs 
41!1 .... 

3GR27 -9 -9 ·II ·II ·II 'f 
88 :!: 

3 -a -4 a-
16111 

3GR2S -8 ·8 ·12· -12 -12 
Cl xxs LIJ 
> 
0 
II: 
IL 
%:" 

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

NONE PIPE CONNECTION ASSY 
COORDINATION STATUS INSTALLATION OF KC163 

KSC DE SHEET 2 OF 3 

KSC FORH 32·85 ICG 4/921 
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• • • 
IFEO SUF' CLASS 

NONE 

' 
PIPE KCJSq KCI60 KCI62 
SIZE SCHEDULE HUB BUTT WELD BLIND SEAl.. KCI'56 KCI57 KCI58 KCI55 
IJN.l SIZE HUB HUB RING ELBOW TEE CROSS CLAMP 

40 

3~ 
4GR34 ·II •II ·14 ·14 •14 

80 -q -s 
XXS 4GR31 -10 -10 -IS ·IS -IS 

40 
4GR40 

80 
-12 -12 -13 ·13 ·13 

4 ·10 -s 
160 4GR34 ·II ·II ·14 -14 ·14 

xxs 4GR31 ·10 -10 ·IS ·IS -IS 

40 
5GR52 -13 ·14 -16 -16 ·16 

80 
5 -I! -6 

160 5GR46 -14 -13 ·17 -17 ·17 

xxs SGR40 -15 -12 ·18 ·18 -18 

4111 
6GR62 ·17 ·IS .-19 -19 -19 CS> 80 ~ 5 -12 ·7 

16111 Cl) 

6GRS2 ·16 ·14 ·2111 ·2111 -20 z 

I 
lCXS ~ 

<l a: 
0 .... 

I a: 
':'ABLE I TABLE II . ... 

I KCI55 CLAMP ASSEMBLY,2 BOLT 
> 

KCI'55 CLAMP A:iS!:MBL Y, 4 EiOLT .... 
a: 

TOROUE REOUIREMENTS TORQUE REOUIREtoENTS r.:; 
STUD SIZE 10QQUE RA"'GE 1FT !..BS> STUD SIZE I TORQUE RANGE 1FT LBS> 

........ 

- I 
Cl 

* 15-20 ~ 6-8 u 

·-- ~ 
'Kt 30-40 

I~ -
ir: ~-65 

~ 88-105 

t 128-165 

I~ 180-235 

ABOVE VALUES ARE FOR LUBRICATED STUDS 

.... 
'f 
::!; 
.;. 

Q 
w 
> 
0 

' 
a:: 
D.. 

~ 

CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 
PROCURE HE NT SF'EC. DESIGN STANDARD 

NONE PIPE CONNECTION ASSY 
COORDINATION STATUS INSTALLATION OF KC163 

KSC DE sHEET 3 OF 3 

KSC FORH 32·85 CCG 41921 
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GP-425. 

~--------·· ------~~ FED SUP CL4SS 

E 4730 
f-- c-

f--F-

15" ~ 5' TO 
DIMENSION D 
BOTH SIDES 

SEAL RING 
PER KCI03 ~r THREAD T 

REF 

-_ilAI·~ A 
, ... 0 ~·" 

~ , \ DIA 
~ -- r-r---

ll---~------- -- ~ 1 I - \'" I ", \ ~ -fl-L--,1..,.------ - 1-'-
I I I 

~L---~L------ -- -
\ -~-v 

\THREAD S 
R£F 

INTERNALLY THREI!IOEO END IN 
ACCORDANCE WITH MS3364q FOR. TUBE 
SIZE SPECIFIED EXCEPT AS OTHERWISE 
NOTED. SPOTF'ACE NOT A REQUIREMENT 

-- __!.- I 
I\ I II 
~ ' /'/ 
~ .... "''? 

~ - DETAIL A 

FITTING END IN ACCORDI!INCE 
WITH I<CI05. STYLE E FOR 
TUBE SIZE SPECIF'IEO 
EXCEPT HEX AS NOTED 

lr-------------.-~~~~~~~~~~----~~~~~~~~~---------r----~--------1~ EXTERNALLY THREADED ~ INTERNALLY THREADED. END 
DASH NO. END 

TUBE THREAD T 0 E F ...., 
00 REF HEX ... 000 OIA o.:> CRES AL 

TUBE THREAD S c F 
OD REF' !.016 ~ STEEL ALLOY -.032 ~ 

IF===~*=~~f=~=f~~~=9F===~~+=~~==~====+=~T===~==~.=~7=z~:~-~~~~~~ 
~---+----~~-~AA:L4I­

.297 ! 
!.004 

K4·8 04·8 ~ 7116·20 ,4q3 
.609 

K6·12 06·12 % 9116-'18 .482 

K8·12 D8·12 .sqJ 
~ 3/4 •16 .734 

.5qJ 
.391 :r 

K8·16 D8·16 

Kl2·16 012·16 ~ 1·1116•12 .922 .656 
~---+---+---41 g 

.609 ~.00S ~ 

HAT£RIAL: 

FINISH. 

SEE PROCUREMENT SPECIFICATION. 
ALUMINUM ALLOY. 2024·T6, CODE '0' 
CORROSION RESISTANT STEEL ICLASS 3161, CODE 'l<' 

SEE PROCUREMENT SPECIFICATION_-

SCREW THREAO: SEE PROCUREMENT SPECIF'ICATION. 

NOTES: I. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS 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 BID. 

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

~ F MIN IS THE FULL THREAD DEPTH REQUIREMENTS 

EXAMPLE OF 
PART NOS. 

ICCI64k4·8 : BUSHING: JA• TUBING. FOR INTERNAL THREADS. AND !h" TUBING, 
FOR EXTERNAL THREAOS;CORROSION RESISTANT STEEL 

kCI6406·12 : BUSHING:~· TUBING, FOR INTERNAL THREADS. ANO ~·TUBING, 
FOR EXTERNI!IL THREADS: ALUMINUM ·ALLOY 

& ... 
CD 

"0' 
I"=' c 
t: 
> 
LLI cr. 

~ffic:iffi~ ~C~U~S~T~OO~IA-:N-,-------------:.J:-OHN~-:F:-.-:K::E:-:N:-:NE::O::Y-:-:S::P~A':C-::E-:-CE':'N':':T::E::R:-----------------Y 
z~~~:r ~;.;;.;.=.;.....;...._~---r----------------..-;.....---. .... ---;.....----...,.------------1 
.., <I:-''"' PROCUREMENT SPEC. 
i~sa:~ w::rw,_ KSC·F·124 

x:a:z. 
w~~ i ~ 1--COO_R_D_I_N_A""'T-I""'ON-S~_T-A~T-U~S-4 
u:> x:­
-(,..)W .~ 

BUSHING - SCREW THREAD 
REDUCER FOR SEAL RING 

STANDARD PART 

KC!64 
~-~ ~ lZ ~ KSC DE SHEET 1 OF I 
z C>. X <t > L---------..1..--------------------------'------------J 
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100 

o_j_ 

~ 
A 

C~------------S-P_H_E_R_I_CA_L __ R_A_O_IU-S-~-.--.--.~ 
BOTH ENOS . B 

DASH TUBE A e 
OD OIH DIA 

NO. REF 1.016 c STOCK 
TOLERANCES) 

-4 ~ 1.094 

-6 3£ 
.080 

1.453 

-8 . ~ 2.000 

" 
.091 

-10 2.326 

-12 ~ 2.859 

-16 I 3.750 

-20 ·~ 4.750 

I~ 
.125 

-24 5.580 

-28 ·~ 6.750 

-.32 2 7.500 

MATERIAL: CORROSION RESISTANT STEEL WIRE, TYPE 302, 304, OR 305 PER ASTH A583 ANNEALED 

FINISH: NONE 

CODE: NONE 

NOTES: I. 

2. 

3. 

EXAHPLE OF 
PART NU~ER: 

DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE 
DECIHAL.S t.016. 

FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER 
PROCUREMENT OOCUHENTS SPECIFIED HEREIN .. 

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

KCJS5·4 : RETAINING WIRE FOR ~· DD TUBE SWIVEL FITTINC. 

WIRE, RETAINrNG 
SWIVEL NUT 

.. 
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1->-Z• 
Z<t-Z 
\!!z:., 
z~<to 

·a:: z: .... 
WLa.H.&Jt­
>X:UlZ 
oz-w 

~---------------------------------•• .-----------------------,~F~EO~S~UP~~-AS~S~ 
4730 

C,!)Q:;I:t-
.... c::<l 

C>LLJQ. wox 
.,_(,!)1-~ 

([ oz ....... ([ 
WJ:Ir 
lr.,_O..J 

-' >-1-ZL&J 
_, <t O.fJ) 
wx­.,_.,_.,_cr 

<tO zo-u -u- • 
~<Cl-IW 
L&J~O..U') 
0 :£;:) ....,_ 
([ J: • 

>->-W 
i!:om!S 
-ZOI­
:J:<tLUU 

04 
ZC::O::LA.. 
OLU<J:;:) 
->(,j% 
._ww<E 
uoa:z: 
LUUl 
Zt-~0 
Z<EO.,_ 

8i 2 z 
CI>O zz-­

-o "' -<J:V> 
z.-~-

~gg~ MATERIAL CODE: 
,__ .... 

..Jir6. 
a:a>w wo:z:cr 
i!: >- ~ 0 ·TEMPERATURE RANGE: 
oz "' <ra:>-.... o:z: 
Cl>lr C> 
Oc> -c...z •0:::: 

cr "' =:>>-Z>-
D...,_Oz 

--c: >...I,_ 
z-<J:e> 
<tCDUZ 
Q:U')L£.>­
o~-1.1.1 
&.LOU> n._...,z 
CV>O.O 
L&J~U'H..> 
UlC:: ::::: cr 

0 •0 
r..J%11> 
a: c.: 
<tei>Z • cz:-z 
<:;;:)3=0 
'-U<l­
<tZO:t­o-oc:r cr 
a:>-00 
uco-a.. 
::::z:::w<ta:::. 
t-O:: !nO 
ow u 

J:W 
O::t-:tQ; 
0 >-0 ... 

NOTES: 

Cll Z o Z EXAMPLE OF 
a~!!!~ PAR1 NOS. 
-Z-10:: 
.... C::d..LIJ. 
<t"'o.o.o 
<..>>:> .... 
-OUlC:W 
a..o wa: 
- >XLIJ 

l. 

2. 

3. 

4. 

5. 

~ 

[?::::::> 

8. 

9. 

~ f!l ~ 0 i: APPROVED SOURCE : 
0. .... 
tJ)CI>-,_0 ,_zzw 

• U> <1: <l '4 ALTERNATE SOURCES: 
LnCZO::...J uw-ow z.,. cr 
--era:: 
3ZOWUJ 
<t:> OCD 
~w .·c$,.. 

XOJ:<t 
.......... ~.~..~ 3 

:z "'"' ~ c.n:r:>-x ·-~-z 

ADO A A'TER DASH NO. TO DENOTE SA·105·GRII. 
ADO B AFTER DASH NO. TO DENOTE SA·I82-F316. 

SEE MATERIAL SPECIFICATION. 

ALL MATERIALS ARE PER ASTM SPECIFICATIONS 

ALL DIMENSIONS ARE IN INCHES. 

TOLERANCE: SEE KC161. 

THREAD PER MS33649 

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

R(F~RENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF 
INVITIITION FOR BID. 

HUB PRESSURE RATING IS THE LOWER OF EITHER 1HE VENDOR'S PRESSURE ~lM!T 
0~1 THE HUB OR KSC'S PRESSURE LIH!1 ON THE FITTING iiiHICH SCREWS 
INTO TH~ THReADED HOLE. 

TIUS SIZE IS N01 TO BE USED FOR NEW DESIGN. SEE KC11>7 FOR NEW OESI(;N. 

00 NOT USE THIS STANDARD FOR ITEMS WHICH CANNOT BE IDENTIFIED BY iHE 
LlH!TATIONS CONTAINED HEREIN. 

ALL PARTS NOT MANUFACTURED BY GRAY TOOL CO. MUST BE. CERTIFIED BY iHE 
MANUFACTURER TO BE INTERCHANGEABLE WITH 1HE GRAY TOOL PART NUMBER. 

BASIC PART NUHBF.R KCJ66·3A 

ll___MATERIAL COOE 
· DASH NUMBER 

·COMMERCIAL PARTS CAN BE PURCHASED FROM: VETCO·GRAY 10777 NW FWY 
P,Q. BOX 2291. HOUSTON, TX 77001·2291. 

OTECO EOUIPMENT COMPANY 
2811 TROUT STREET 
P.O. BOX 1849 
HOUSTON, TX 77251·1849 

REFLANGE. INC. 
5730 CENTRALCREST 
HOUSTON, TX /70?2 

LU 

~ 
::> 
0 

"' 0 .... 
> 
0 cr 
2: 
<l 

0 .... 
C> z 
<l :z: 
u 

u 

c .... 
"' > ... cr 

z:zz ([ 
a:oa:e> 
w-:>ZZ 
> ..... L&.--0<1: Cl) 

C>Q: •Z>~~~~~--------------------------~~-=~~~~~~~~~~~-------------------------------J~ ~~~~ CUSTODIAN: .JOHN F. KENNEDY SPACE CENTER 
ZOt--
W <l -'"" PROCUREMENT SPEC. 
s%scr! w :t: ...,,_. NONE 
- ~ !5 ~ z ~----..... -~=~~=~ 
::f!!\"'~~ COOF!D!NATION STATUS HUB 

STANDARD PART 

TAPPED BLIND KC166 
-uw t­
t-0>>-Z 
~ [ ~ ~ ~ LK.;.;S;.;C...;;O,;;E ________ ..._ __________ ~----------------.J.-_;S;;.H..;E;_;E;,.T_.;__OF;;_..,:2_;_...J 
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[::::> 
OPERATING MATERIAL CODE PRESSURE 

RATING 
·A ·B CPSJG> 

SA-105 SA-182 
HS33649 HAT'L CODE OIHENSIONS GRII F-316 

DASH HUB THREAD GRAYLOC ~~AYLOC NO. SIZE SIZE ·A ·B A c 0 E F STK NO. STK NO. 

·I -4 9600 9600 .172 1·4708·1 1-4709-1 

-2 -6 6900 6900 .297 l-470a-s 1·4709-S 
JGR4 

-3 -a 7400 7400 .391 I ·4708·9 1·4709·9 

tz::::>~· ·12 6500 6500 1-4708-13 1·4709.·13 

·5 -.ol 9600 9600 .172 1·4708·2 1·4709·2 

·6 ·6 6900 6900 .297 I ·4708-6 1-4709·6 
IGR5 

·7 -a 7400 7400 .391 1·4708·10 1·4709·10 

[:>-a ·12 6500 6500 1·4708·14 1·4709·14 
2.000 I. 750 1.500 .313 

·'l ·4 a784 8160 .172 1·4708·3 1·4709·3 

·10 ·6 6900 6900 .297 I ·4706·7 1·4709·7 
IGR7 

·ll ·8 7400 7400 .391 1-4708·11 1-4709·11 

[:::::::-12 ·12 6500 6500 1-4708·15 1-4709·15 

·13 -4 4264 4340 .172 1·4708·4 1·4709·4 

·14 ·G 4264 4340 .297 1·4708·8 1·4709·8 
JGRII 

·IS -8 4264 4340 .391 1·4708·12 I ·4709·12 

~6 ·12 4264 4340 l-4708-16 1·4709· 16 
"--
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THREAD PER HS33649 

T 
D '· 

i 
25"~ 
\ I~--· -

MATERIAL CODE: 

TEMPERATURE RANGE: 

NOTES: 

EXAMPLE OF 
PART NOS. 

I. 

2. 

3. 

4. 

5. 

Yi>-

[:::::> 

B. 

9, 

APPROVED SOURCE: 

ALTERNATE SOURCES: 

c 

ADD A AFTER DASH NO. TO DENOTE SA·I05·GRII. 
ADO B AFTER DASH NO. TO DENOTE SA·IB2·F316 . 

SEE MATERIAL SPECIFICATION. 

ALL MATERIALS ARE PER ASTM SPECIFICATIONS 

ALL OIHENSIONS ARE IN INCHES. 

TOLERANCE: SEE KCI61. 

FOR OESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PRC.CURE:MENT 
DOCUMENTS .REFERENCED HEREIN. 

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

HUB PRESSURE RATING IS THE LOWER OF EITHER THE VENDOR'S PRESSURE LIMIT 
ON THE HUB OR KSC'S PRESSURE LIMIT ON THE FITTING WHICH SCREWS 
INTO THE 1HREAOED HOLE. 

.SEE KC166 FOR PREFERRED CONFIGURATION OF HUBS TAPPED WITH THREAD SIZES 
MS33649·4, ·6, • 8 • 

DO NOT USE THIS STANDARD FOR ITEMS WHICH CANNOT 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 KCJ67·3A 

ll___MATERIAL CODE 
DASH NUMBER 

COMMERCIAL PARTS CAN BE PURCHASED FROM: VETCO·GRAY INC. 10777 NW FWY 
P.O. BOX 2291, HOUSTON. TX 77001·2291. 

OTECO EQUIPMENT COMPANY 
2811 .TROUT STREET 
P.O. SOX 1849 
HOUSTON, TX 77251·1849 

REFLANGE. INC. 
5730 CENTRALCREST 
HOUSTON, TX 77092 

"" u s 
~ 
0 .... 
> 
0 
g: 
%; 
0 .... 
~ 
~ 
<..> 

.u 
I·· 
!f3 
"' > ... a: 

-o 

"' 0 ... 
;> 

f a:oa:o 
..._.-::>ZZ 
>1-u..-­
o<r "' 
e> ffi c ~ ~ ~CU~S~T~o'=o'='1 A~N:":",-------------J":':OHN~~F~.""· ::':'KE::N:o::N~E::O::Y:-:"SP:"A~CE::::"'":C::E~N::T:"ER=-------...;..--------.L...j 
z ~ ~ ~ z: ~:=.;,;;;.:.;.;;~-:=~-.,..------.....;;.;;.;;.;......;......;;;.;;.;.;;.:;;.;...,;;;.;~;....;;;.;;;.;;,;.;;;;,;_ ____ .,.. __ ....; _______ --1 
"' <I ...J'"" PROCUREMENT SPEC. 
~%sa:~ 

w :£ w>- NONE 
.• ffi ~ i z 1-!-~=~~~=::-::':":::-1 
~~ ..... ~~ COORDINATION STATUS 

STANDARD PART 

HUB, TAPPED KC167 
-uw .,_ 
.... o>>Z 
~f ~ ~ ~ LK..;S;,;C;_;;D,:E ______ ..t..-----------------...;..------..t..-....:S_H,:E;;;,El_..;__;o..,F_3:.__.....J 
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• • I FED. SuP CLASS 
4730 

~ • OPERATING MATERIAL CODE PRESSURE 
RATING 

·A -8 c PSIGJ 
5A·I05 5A·182 

MS33649 MAT 'L CODE ·DIMENSIONS GRII F-316 
DASH HUB THREAD 

~RAYLOC GRAYLOC NO. SIZE SIZE ·A •8 A c 0 E F TK NO. STK NO. 

~-1 -4 9600 9600 .172 l-4695·7 1·4725·7 

j!:::>-2 -6 6900 6900 .297 1·4695-1 J-4725-1 

jZ;::>-3 ICR4 -8 7400 7400 .391 1-4695·3 1-4725-3 

·4 -12 6500 6500 .500 1-4695·5 1-4725·5 

·5 I -16 5300 5300 .500 1-4695-21 1·4725·.21 N 
o-

1[:::>-6 -4 9600' 9600 • 172 1·4695·8 1·4725-8 
t\1 

& 

jZ;::>-7 -6 6900 6900 .297 1·4695-2 1·4725-2 -
[;>-a IGR5 -8 7400 7400 .391 1·4695·4 1·4725·4 -

_., 
·12 6500 6500 .609 l-4695·6 1·4725·6 

... 
"' lU 

·10 ·16 5300 5300 .625 1·4695·22 1·4725.-22 
:I: 

"' 
[!:;>-II 

2.000 3.00il 2.0il0 .313 z 
-4 8784 8180 . 172 1·4695·9 1·4725·9 0 

[;::::::-12 -6 69il0 6900 .297 

I 
1-4695·11 1·4725-11 

... 
u 
0:: 

[::::::-13 IGR7 -8 7400 7400 .391 1·4695-13 1·4725-13 
:::> 
0 

"' ·14 -12 6500 6500 .609 I 1·4695-19 i-4725·19 Q 
LLI 

-15 -16 5300 5300 1·4725-23 > .844 I 1·4695-23 0 a:: 
lfZ::>-16 -4 4264 4340 .172 1·4695·10 1·4725·10 

... 
0.. q 

~17 ·G 426'1 4340 .297 1·4695· 12 1·4725- 12 0 

"' [::::::=-18 1CRII -8 4264 4340 .391 1-4695·14 1·4725·14 ~ 
<1 

-l'l ·12 4264 4340 .609 1-4695-20 1-4725-20 
X 
u --- '""" ·20 -16 4).64 4340 .844 J-4695-24 1-47'?5-24 ~ -

-;?1 i -4 6547 6.<140 .172 1·4695·25 1·4725·25 ::1 
LLI 

·22 r -6 6547 6040 .297 l-4695·26 1-4725·26 ~ 
> ... 

·23 l~l;RI4 -;) 6547 6040 .391 3.125 3.250 3.125 .437 1·4695·27 1-4725·27 0:: 

-24 -12 6500 604111 .609 ]·4695· 29 l-4725·29 

-25 ·16 5300 5300 .844 ]•4695-30 1-4725·30 

oO ... 
oO 

t\1 

Q ... 
> 
0 
0:: 
0.. 
0.. 
q 

CUSTODIAN: JOHN F. KENNEDY SPACE.CENTER 

PROCUREHENT.SPEC. STANDARD PART 
NONE 

COORDINATION·STATUS HUB, TAPPED KC167 
KSC DE SHEET 2 ~ 3 
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OPERATING 
PRESSURE 

RAnNG 
I PSIGJ 

DASH 
NO. 

MS33649 MAl 'L CODE 
HUB THREAD 
SIZE Sl ZE ·A ·B A 

·26 

·27 

·28 

.zq 
I----12GR2ill 

·30 

·31 

·32 

·33 

·34 

·35 

·36 

·4 4870 4 640 • 172 

·6 4870 4640 . 297 

·8 4870 4640 .391 

·12 4870 4 640 . 609 

·16 4870 4640 • 844 

·20 4870 46411 I .078 

·24 4600 4600 I .312 

• 32 46110 4600 I. 78 I 

·4 6617 60011 .172 

·6 6617 6000 .297 

·8 661 7 61100 • 39 I 

DIMENSIONS 

c D E F 

3.625 3.5110 3.625 .437 

·37 2~·. ·12 65110 6000 .609 
I-----13GR251---I---+--+---I S. 000 4. 2511! 5.000 . 500 

·38 -16 5300 S300 . 844 

-Jq 

·40 

·20 5200 5200 I .078 

·24 4600 46110 1.312 

MATERIAL CODE 

·A 
SA·I0S 

GRII 
GRAYLOC 
SlK NO 

·B 
SA·I82 
F·316 

GRA'flOC 
STK NO; 

1·4695·31 1·4725·31 

1·4695·32 1·4725·32 

1·4695·33 1·4725·33 

1·4695·35 1·4725·35 

1·4695·36 1·4725·36 

1·4695·55 1·4725·55 

1·4695·56 I·472S·S6 

1·4695·58 1·4725·58 

1-4695·37 1-4725·37 

1·4695"38 1·4725·38 

1·4695-39 1·4725-39 

1·4695·41 1·4725·41 

1·4695-42 1·4725·42 

1·4695·59 1·4725·59 

1·4695~60 1·4725·60 

-41 ·32 46110 4600 1.781 1·4695·62 1·4725·b2 

1 -4 7969 1120 .112 1·4695·43 J-4725·43 

L...:!.. 6900 6900 .297 1·4695·44 1·4725·44 

t -a 74110 11211 .391 1·4695-45 1·4725·45 

btj45 - ; ·12 6500 6500 .609 1·4695-47 1·47?5·47. 
4G".;l ...----t---t----t---!6.1100 5.1100 6.1100 .500 t-----+---·-

·46 1 ·16 5300 5300 .844 1·4695·48 1·4725·4& 

-47 I t ·20 52110 5200 I . 078 l-4695·63 1··1125-63 

·48 \ ·24 4600 4600 I. 312 I 1·4695·64 1·4 725·64 

-4q I ·32 4600 4600 1.781 I 1·4695·66 1·4725·106 

-50 

·51 

·52 

·53 
I-----I6GR52 

·54 

-55 

·56 

-57 

-4 5944 S080 . 112 

·6 5944 5080 .297 

-a 5944 5080 . 391 

·12 S944 S080 .609 

·16 5300 5080 .844 

·20 5200 5080 I . 078 

-24 4600 4600 1.312 

I ·32 4600 4600 I . 781 

9.2511 5.500 9.2511 .812 

1·4695·49 1-4725·49 

1·469S·S0 1·4725·50 

1·4695·51 1·4725·51 

1·469S·SJ 1·4725·53 

1·4695·54 1-4725·54 

1·4695·67 1·4725·67 

1·4695·68 1·4725·68 

1·4695·70 1·4725·70 

"' "' ' 
"' ~ -
.. .... 
~ 
"' 
5 
"' u 
a: 
::> 
0 

"' 0 

"' > 
~ 
~ 
0 

~ 
,~ 
j,-. 

~ 
c 
"' "' > 

"' a: 

C) ffi 0~ ~ ~C~U--S~T~O~O~IAN-,-------------J--O:":'H~N::-::f-.-K~E::"NN~E::O:::Y-:-::S~P:-:A-:C=E-C::E:O:N-:l::E::R~--------------...1~ 
z 2;~ ~:r ~;.;;...;.;.~---...... --..... ----------.-.------------------..... ------------1 
~ ,_ 5-' '4 PROCUREMENT SPEC, 
;o:~~ffii: NONE 

.. ffigs iz ~---~-...... ~~.-..... -! 
~!5"-i!: COORDINATION STATUS 
-uw .... 

SlAMOARD PART 

HUB, TAPPED KCI67 
og~~~ KSC DE SHEET 3 OF 3 
z Q. :I: <t > '---------..... ------------------------------------..J 
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c,:)~31-
1<JQ:;<I 

O>LLJC. 
UJO:t 
1-0t->­
<I oz 
..JUJ <I 
UJ:ta:: 
O:t-0-J 

..J ,_,_zw 
..J<IOII> 
I<J::E­......... ._a:: 
- <IO Z,_t.> -u-. 
LL <t _, UJ 
11.1'"-11.11> 
0 :z:::> 

I<J-
<I :1: -,_,_..., 
i:o<D!S 
-zo.,_ 
:O<IUJ<.> 

O<I 
za::a: ... 
ow<t=> 
->C)Z 
1-WW<I 
uoa::x: UJI/) 
z-.-o Z<IO,_ 
8?i 2 z 

11>0 zz-­
-o "' -<Ill> 
Zt-t-­
<I<I<I:E 
%C.:.Ca: ,__ "' 

..JO::Q. 
O::ali<J 
UJO:I:a:: 
::.:: 1-0 
t->0 
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... c:.:: 
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oz-w 
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c..wz ocno.o 
L.IJLLJIJ)U 
U>O:: 
=> a:: 

0 •0 
UJZr.t> a:: .., 
<Ill> z -

a::-z <I::>:Oo 
.,_U<l'­
<rZ«t­
o-o<I 

a:: 
0::>-00 
L&JID-Q.. 
:I:UJ<ICC 
t-a:cno ow u 

:I:W 
0:1-:X:G:: c o-o .... 
U>ZCZ 
ZWIIJO ox:-tn 
-Z..JO:: 
1-0:Q..UJ • 
<ll&JQ.Q..O 
U::>::;) t­
-OUHXI.&.I 
~.., wa: 
- >-XLI.I 
'-JU)<It-:Z 
~W30t-Q.,_ 
cn<t~>-c 

t-ZZ&a.l 
(1)4([1-

- <I c.noza:-J 
f.:)r..J-01.&.1 
Zt- a: 
--a:a: 
~§SOI:!lll:l 
a:: _, 
ow •0).. 

:tO :I: <I 
t-1-1,&1 ~ 
z :I:UJ 
\&J'ln%> z __ .,_z 
zzz <I 
a::ca::o 
UJ-::>zz 
>1-I.L-­
O<I U> 

D 

.2s·/ 

' ~--1·----- c -------~ 
HATERJAL COQE: 

TEMPERATURE RANGE: 

NOTES: 

EXAMPLE OF 
PART NOS. 

I. 

2. 

3. 

4. 

5. 

~ 

It>-
8. 

9. 

APPROVED SOURCE: 

ALTERNATE SOURCES: 

ADD A AFTER DASH NO. TO DENOTE SA·105-GRJI. 
ADO 8 AFTER DASH NO. TO DENOTE SA·IB2·F316. 

SEE MATERIAL SPECIFICATION. 

ALL MATERIALS ARE PER ASTM SPECIFICATIONS 

ALL DiMENSIONS ARE IN INCHES. 

TOLERANCE: SEE KC161. 

FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER ~ROCUREHENi 
DOCU~ENTS REFERENCED HEREIN. 

REF!ORENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE o; 
INVlTAT ION FOR BID. 

HUe PRESSURE RATING ·15 THE LOWER OF EITHER THE VENOOR"S PRESSURE LlHIT 
ON HIE Hut! OR KSC ·s PRESSURE L.IHIT ON THE FITTING WHICH SCREWS 
INTO iHE THREADED HOL.E. 

TH!S PIPE SIZE DOES NOT HAVE A STANDARD VENDOR HUB. 

DO NOT USE THIS STAND~D FOR ITEMS WHICH CANNOT 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 NUH8ER KCI68•3A 

11 
MATERIAL CODE 

CDASH NIJHBER 

COMMERCIAL PARTS CAN BE PURCHASED FROM: VETCO·GRAY INC. 10777 NW FWY 
P.O. BOX 2291. HOUSTON, TX 77001·2291. 

OTECO EQUIPMENT COMPANY 
2811 TROUT STREET 
P.O. BOX 1849 
HOUSTON, TX 77251·1849 

REFLANGE. INC. 
S730 CENTRALCREST 
HOUSTON, TX 77092 

c 

0 
IIJ en 
> ... a:: 

0 ... 

I 
Offio~ ~ ~c~u~s~To~o~I~A~N~,------------J~OHN~~F::-_~K~E~NNE~o~v-s~P::-A~c~E-.c~E::-N~,~E~R--------------_.--1 
z2s~::! :E E~~~~:-:~-:--.,--------.;.;.~-;,...;.-.,;.;;;;;;......;...;,;;;;;..;;=~;.;..----r-----------1 
~ ,_ 5-' 4 PROCUREMENT SPEC. 
3 ffi£ffi~ NONE 
.. ~~ ~ z ~=~~':':'~-==~~-t 
~!5'"-~e COORDINATION STATUS 
-uL&J .... 

STANDARD PART 

HUB, PRESSURE TAPPED KC168 

~~ ~ i ~ &.K_s_c_D_E ______ -'-------------------------"'---S-H-EE_T ___ OF __ 3 ___ ..1 
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• • . 
IF"ED SUP CLASS 

4730 
I§::> 

OPERATING MATERIAL CODE PRESSURE 
RATING 

·A -B c PSIG l 
SA-105 SA-182 

MAT"L CODE DIMENSIONS GRI! F·316 
DASH PIPE PIPE HUB 

~AYLOC GIIAYLOC NO. SIZE· 5CHEO. SIZE •A -B A 8 c 0 E F G J;TK NO. STK NO. 

-I 40 .622 1·4839-AI 1-4839·81 
r--- ~ IGRS 1---

·2 80 .546 1·4839-A2 1·4839-82 
r---- ~ 9600 9600 1--- .840 

-3 160 .. 466 I-4839-A3 1·4839-83 
r---- - IGR4 1-----

·4 xxs .252 I-4839-A4 1-4839-84 
N 

-s 40 .824 I-4839-A5 l-4839-BS ~ 
r---- 80 IGR7 8784 8180 - "' -6 .742 1·4839·A6 1·4.839-86 ' IS> r---- ~ 1.050 2.000 2.688 .313 2.188 -

-7 160 IGR4 .614 1·4839-A7 1·4839·87 
r--- 9600 9600 r----- --8 xxs IGR5 ·."134 1·4839-A8 1·4839·88 

4.313 .... 
·"l 40 1.049 1·4839-A9 l-4839-89 w 

r-- - IGRII 4211 4340 - ~ 
-10 80 .957 1·4839-AI0 1-:4839-810 "' - I 1.315 z 
-II 160 IGR7 8784 8180 .815 I -4639-AII 1·4839-8 II 0 

- o..J 
xxs IGRS 9600 9600 .599 u -12 1·4839·A12 l-4839-812 cr: 

::> 
-13 40 1.610 I-4839·A17 1-4839-817 0 

"' --:j'4 - - Q 80 1.500 1·4839-AIS 1·4839-818 o..J - I~ ~ I~GR14 6547 6040 - 1.900 3.125 3.250 2.313 > 
-15 1.338 I·4839·AI9 1·4839-819 0 

cr: - I-- - ll. 
ll. 

-16 xxs 1.100 1·4839-A20 1-4839-820 c 
.437 c 

-17 40 2.067 J-4839·A21 1-4839·821 ... 
--=iS rae 2GR20 4870 4640 1.939 I•4839·A22 1-4839-822 !i c - 2 1---- - 2.37:5 3.625 4.500 3.688 ;z: 

u 
-1"1 160 1.689 1·4839·A23 1·4839·823 

~ 
~ xxs 2GRI4 9600 9600 1.503 1·4839-A24 1-4839-824 ~ 

0 
-21 40 2~- 2.469 !·4839·A25 1•4839·825 ... 

- 1---- 6617 6000 ---- ~ 
-22 80 JGR25 2.323 I·4839•A26 1·4839-826 > 

- 2~ 2.875 5.000 5.000 5.000 .500 2.375 ~ 
-23 160 2!k- 2.125 1·4839-A27 1·4839-827 - I-- 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---- 3GR27 3635 3480 ,...--

-26 80 2.900 1·4839-A30 1-4839·830 
r--- 3 3.500 .5.000 5.000 5.000 .500 

·27 160 2~- 2.626 1·4839·A31 1·4839·831 
1---- I-- 6617 6000 ~ 

-28 xxs JGR25 2.300 I·4839-A32 1-4839·832 

-Z"' 40 3.548 1·4839·A33 1·4839-833 
r-- r----- 4GR34 4637 4340 --30 3~ 80 3.364 4.000 6.000 5.375 6.000 .500 2.688 1·4839-A34 1·4839·834 
1--

·31 xxs 4GR27 [> [> 2.728 1·4839-A35 1-4839·835 

..0 .... 

"' 
"' 
Q ... 
> 
0 a:: 
ll. 

~ 

CUSTODIAN• JOHN F. KENNEDY SPACE CENTER 

PROCUREMENT SPEC. STANDARD PART 
NONE 

COOROINATlON STATUS HUB, PRESSURE TAPPED KC168 
KSC OE SHEE"T 2 OF 3 

107 



GP-425 

• • • 
rED SUP CLASS 

4730 
~ 

OPERATING HATERIAL CODE PRESSURE 
RATING 

·8 IPS!Gl ·A 
SA• H!lS SA-182 

HAT 'L CODE DIMENSIONS GRII 1'·316 
DASH PIPE PIPE HUB 

GRAY~~C GRAYLOC NO. SIZE SCHEO. SIZE -A -8 A B .c 0 E F G STK 0. SIK NO. 

-32 40 4.026 1·4839·A36 1·"1839-836 
f-:-- - .oiGR"10 2493 2460 - 5.000 

·33 80 3.826 I-4839•A37 1-4839·837 
f-- 4 4.500 6.000 - 6.000 .500 2.688 

-34 160 JIGR34 4637 4340 3.438 (·4839·A38 1·4839·838 
r-- '5.375 

-35 xxs 4GR3l 7969 7120 3.152 1·4839·A39 1-4839·939 

"' -36 40 5.047 1·4839·A40 1·"1839·840 "' ' - f--- 5GR52 2703 2580 - 5.250 "' ·37 80 4.813 1·"1839·A41 1-4839-841 ' CSl - 5 5.563 7.500 - 7.500 .625 2.938 -
-38 160 5GR46 5149 4720 4.313 5.563 I·4839·A42 1 ·"1839·842 - [::> r----

I-4-839-A43 --3q xxs SGR40 7839 6700 4.063 5.7S0 1-4839-843 .... 
.-40 40 6.065 1·4839·A44 1·4839·844 w .... 
~ ~ 6GR62 3192 2960 - 6.000 .750 ::1: 

.. 4 ~ 80 5.761 1·4839·A45 1-4839-845 <J> 

1--- 6 6.625 9.250 - 9.250 '----- 3.2'50 z 
-42 160 5.189 _E839·A46 1-4839·846 0 

1--- ,.....-- 6GR52 5944 5080 - 6.625 .812 ..... 
·43 xxs 4.897 839·A47 l-4839-847 <.> 

"' :::> 
0 
<J> 

Q ..... 
> 
0 

"' Q. 
Q, 
:« 
Q 
u.t 
1:> :z 
$ 
c 

Vo-
f':-' 
c .... 
<J> 

'> ... cr 

oO ..... . 
.0 

' "' 
c .... > 
Q 
II: 
Q. 

~ 

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

NONE 

COORDINATION STATUS HUB, PRESSURE TAPPED KC168 
KSC DE SHEET 3 OF 3 

108 



-.. 

GP-425 

,_~z· 
Z<I-Z 
w:z: -
r "' Z'""<l0 
a:z "' L&JUJLLJ~ 

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

>XlnZ 
oz-LaJ 
oa::::. .... wa:<l 
O>WG.. 
wo:x: 
t-0 .... ~ 
<t oz 
....... <t wzcr 
CZ:t-O..J 

....1 
>1-ZW 
-..J<I:OIJ) 
~o~:r­........ t-Ct: 
- <tO :z:,_u -u-. 
U..<I~I.tJ 
WU..Q..Ul 
0 ·X~ ..,_ 
<t% ,_,_.., 
:X: IDO: 
.... 0 => 
-zc• 
~<tUIU 

O<t 
zo:o:u. 
OW([~ 
->OZ 
,_UJW<t 
UCO:%' 

'"'"' z-.,_o 
Z<tOt­o;rz 
u~ z 

<no 
z:z-­
-o "' -<t!Jl z.,_.,__ 
<t<t<t:E 
:r:c.:~oa: ,__ .., 

....10::0.. 
:t:IDUI woxa: 
% t-0 
>->-0 oz ell 

<tO: ... 
w o:r 
U'JO: I.:) 
00 -a.. :z •cr 
0: ell 
;:,>-% .... a...-oz 

--<t 
>- ..... 
5:;;;~~ 
·c::rn~;: 
o:z-l&J 
&.t..OU> 

....... % 
011'11.0 
UJIJJU)<,.) 

''"" => 0: 
0 •0 

WZCI> 
"" C) <I:CJ)Z • 

c!iiS ..... u<r:­
<I'Zcr ..... 
Q-0<1 

0:>-0!§ 
L&JIIZ)-Q. 
:Z::LLJ<la::: 
t-frt/)0 
ow u :r;..., 
O:t-%.0: 
0 >-0 .... 
<nZOZ 
z~o~...,o 
o:z:-cn -z_.a:: t-a::a..w. 
<twc..a.o 
u::..::> .... 
-Oli)O:L.a.l 
~o wcr 
- )-:Z::UJ 
C.HJ) <It-% 
L&,.II.I.I:J:O .... ....... 
<n<t>->-0 

>-ZZ""' 
.cn<tq:';i 

CI>0%0:..1 
ow-ow 
Z>- a:: 
iZ~ffiw 
<I=> OlD a: ... ow •0>-xc:z:<r· ........ w ~ :z ;r..., 
LU c.n:t> 
::z:: --.-z zzz <I croo::u 
w-~z:z 
>~Lt..-~ 

102A-2867 NUT, 31~·16 THO 

.09 D VENT 
CAT NO. CPX40 PLUG 

CCLX40-316 
101A-2867 COUPLING 

CAT. NO. 
CGLX.Q0-316 ------. NO. CGLX40·316 

NUT GLAND NUT 

TEST lNG END ID 

MATERIAL: 

rtNISH: 

NOTES: 

USE . 
LIMITS: 

SUGGESTED 
SOURCE: 

7116·20 THO 

ALL MATERIAL SHALL BE CLASS 316 STAINLE$S STEEL. 

PASSIV>~"rE. 

i'lEMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. 

§:::> ALL OiME~lSIONS ARE REFERENCE ONLY. 

. [::.:::> ~ D HOLE REOI.IIRED rOR PANEL MOUNT lNG. 

4. <1.38 MAXIMUM PANEL THICKNESS. 

5. TORQUE GLAND NUTS TO 20 FT LBS. 

6. CONFIGURATION SHOWN IS THAT OF" TEST PORT BUT ASSEMBLY MAY Bt: USED AS 
HIGH PRESSURE BULkHEAD COUPLING. 

7. WHEN COUPLING IS USED AS TEST PORT, rLUID PRESSURE IS BLED DOWN THRU VENT 
BY LOOSENING GLAND NUT NOT MORE THAN ONE TURN. 

8. ASSEMBLY WEIGHT FOR KCI&q IS APPROXIMATELY 0.30 LBS. 

9. COUPLING ASSEMSL Y IS SIMILAR TO AUTOCLAVE ENGINEERS INCLUDING CATALOG 
N0.20BrX4466-316 EXCEPT FOR PLUG. THIS STANDARD INCLUDES ALL PARTS 
ILLUSTRATED ABOVE. 

!. 

2. 

20.000 PSIG MAXIMUM PRESSURE. 

TO BE USED WITH %"X .Hi!CJ STA!Nt:ESS STEEL TUBING. 

COMMERCIAL PARTS CAN BE PURCHASED F"ROM 
AUTOCLAVE ENGINEERS.2"130 WEST 22ND STREET, 
P.D.BOX 4007 
ERIE, PA 16512 

s 
"' . 

Cl ... 
"' > 
~ 

.., 
...... 
' M 

' .... 
0 ... 
> 

f O<t VI 
0 f5 cffi ~ ~C~U"::S:"!T:"!O~D"::"IA~N-:------.;_------J~OH~N-:F:-.-:":K£::':':NN:"::E::D~Y:--::S::P~A"":C~E-C~E~N~T::E::R:----------------...IL.-1 
z ~~~:z: ~-:::;~~~:-:::::::---r-------.:;;;.~.;...;;...;.;;;;;,;;.;:;;.;.,..;;.~;:_.:;;;.;.;.;.;~-----r------------1 
.., <t ...J>- PROCUREMENT SPEC. 
i~:Sa::~ 

111 ;r ..,,_ NONE 

- i'l.~ ~ z 1-:::==~~~~~=:-1 tJS "- ~~ COORDINATION STATUS 
-uw ..... 

COUPLING ASSEMBLY BLKHO 
SUPER PRESSURE PORT 

STANDARD PART 

KC169 
:;~~~ffi KSC DE SHEET OF 
za.. :z: <t> L.;;.;...;;.;;~------L--------------------------L--.:;.;;:;,;......:.,...;;;......:.. __ _,1 
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• . 
rEO SUP CLASS 

"4730 

t:~~j 
B THREAD T 

~ 
1-Cj r-=o-VTHREAD T 

h ·r--~ 

~$~ 
~r-H ~ ·~ _L - - I -- ~ ~ -:- - 1- i- - l! r-- ;:- .A - - +' : \CI ~ ~ -=-"' ..., 

~ - ---- FITTING END PER '--' 

F ITT lNG END PEfl 
KC138 STYLE T FOR 

KC136 FOR APPLICABLE KC 140 APPLICABLE TUBE END 

TUBE SIZE AN924 NUT WASHER 

DASH NO. TUBE THREAD T A B c 0 E BULKHEAD NUT WASHER 

CRE AL OD REF REF •• 000 REF REF REF FOR_I,=RE .FOR AL FOR CRE FOR AL 
STEEL ALLOY REf -.060 1sTsEJ-L+ ~~\OvY s;~c;E; ALLOY 

A<;<;y 

-K4 04 ~ 7116·20 .172 1.252 .3B9 .703 .688 AN924·K4 AN924·04 KCI40C4 KCI40D4 .,. 
' 

K6 06 38 9/16·18 .297 1.436 .420 .766 
151 

.813 AN924·K6 AN924·06 KC140C6 KC14006 -. 
K8 08 !k 3/4• 16 .391 I .636 .521 .875 1.000 AN924·K8 AN924·08 

... 
KC140C8 KCt4'308 

Kl0 010 !j{, 7/8·14 .484 1-873 .567 1.016 I. 125 AN924·K10 AN924·010 KCI40C"I0 KC140010 
• ..J ... 

2.172 AN924·K12 
<Q. 

Kl2 01·2 ~ 1·1/16-12 .609 .636 1.375 AN924·012 KCI40C12 KC14El012 2:: .. 
Kl6 016 1 1·5116·12 .844 2.208 .672 I .625 AN924·K16 AN924·[!16 KC140CI6 KC140DI6 :I z 
K20 020 I~ I·S/B-12 1.078 2.208 .672 I .875 ~924·K20 AN924·020 KC140C20 KC140020 :> ... 1.156 

~924·K24 
0:: 

K24 024 I~ I ·718· :2 I ,J1.2 2.256 .720 2.125 AN924·024 KC 140C?4 KCI410024 ~ 
K28 D28 I* 2·1/41·12 I .5417 2.308 .772 2.500 ~9241·K28 AN924·D28 KC140C28 KCl40028 ~ 

Q 

K32 032 2 2·112·12 1. 781 2.423 .887 2.750 fN924·K3~ AN924·032 KC140C32 KCI40D32 "' "' > 
"' 0:: 

MATERIAL' SEE PROCUREMENT SPECIFICATION. 
ALUHTNUH ALLOY. 2014·T6, COO£ '"()" 

CORROSION RESISTANT STEEL I CLASS 3161. CODE ·"K" iwAS COO£ ·c "t 
~N924 CRES NUTS MAY BE EITHER 304. CODE "J" OR 316. CODE I<·. 

FINISH: SEE PROCUREMENT SPECIFICATION. 

SCREW THREAD: SEE PROCUREMENT SPECIFICATION. 

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

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

3. FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
OOCUMENTS.REFERENCEO HEREIN. 

4. REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVIlAT!ON 
FOR 810. ... 
MARKING OF FITTINGS SHALL BE CONSISTENi WITH PROCUREMENT SPECIFICATION 

~ 
s. USING -

APPLICA8LE KC STANDARD AND PART NUMBER OESIGNAliONS AS SHOWN . -ON THIS DRAWING. -
Q 
"' > 

: UNION, ADJUSTABLE END.~" 00 TUBING, CORROSION RESISTANT 
0 

EXAMPLE OF KCI70K8 STEEL a: 
PART NOS. KCJ700l2 : UNION, ADJUSTABLE END. • 00 TUBING. ALUMINUM ALLOY IL 

IL 
<1: 

CUSTODIAN: JOHN F • KENNEDY SPACE CENTER 
PROCUREMENT SPEC. STANDARD PART 

KSC·F·124 

COOROINAT.ION STATUS UNION, ADJUSTABLE END KC170 
KSC DE SHEET 1 OF I I 

110 



--. 
GP-425 

~-------·· ·------~~ 
'

FED SUP ClASS 

4730 

C:tn\1....>­
oz-w 
U..OU> 

c5itt:~ 
LLIUJlnU 

!Sa: a: 
0 •0 

WZUl 
a: ~ 
<lUlZ • a::-:z 
<1::>::0:0 
~u<&:­
.:tzcr~ 
o-c<t 
a:>-0~ 
wao-~ 

=~~~ 
OlAf U 

J: ... 
a: ... xa: 
0 1-·0 ... 
U>ZOZ 
ZUJWO 
o:E:-cn 
-z...~a:: .... a:~ L&.J ~ 
<tw~~o 
u>:> .... 
-oU\ct:LaJ ... o LIJO: 
- >-XlU 
c.JU)c:t~.x 
WUJli:OI­
Q.>­
Ul<l>->-0 
~zzw 
U)<t([t-

• <l 
UlOZQ:..J 
c>w-ow 
;z:o- a: 
--a:a: 
::J:ZOWUJ 
<l~ om 
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I• A ---i 
I . · r-s <TYPI-j 

,..-----.. 1"':\ 

0 0 

H L THREAD T 
FITTING END PER 
KCI37 FOR APPLICABLE---.... 

TUBE SIZE CTYPI --"' ~r-- - 1J~-; ~ 
1 

--j- f-
1 

V////~~~U//;(QI 
. I hTYP~ 

WIRE PER I<C!65 ITYPr-1' 

I<CI39 SWIVAL 
NUT.BOTH ENOS 

DASH NUMBER 

CRE AL 
STEEL ALLOY 

1(4 04 

K6 06 

KB DB 

Kl0 Dl0 

1<12 012 

1<16 DH> 

K20 020 

;<24 024 

K28 028 

K32 032 

MATERIAL: 

FINISH: 

· SCREW THREAD: 

NOTES: I. 

EXAMPLE OF 
PART NOS. 

2. 

3. 

4. 

5. 

TUBE THREAD T A 8 c 
OD REF REF :.031 REF 

REF 

% 7116·20 1.61 .73 .36 

~ 9116·18 1.97 .85 .39 

\7 3/4·16 2.05 .90 .44 

* 718·14 2.25 .97 .51 

~ 1•1/16·12 2.4"1 1.0"1 .58 

1 1·'5/16·12 2.74 1.1"1 .61 

I~ J·S/8.·1::! 2.<19 1.31 .64 

1\7 1·7/8·12 3.10 1.37 .65 

I~ 2·1/4·12 3.83 1.72 .89 

2 2·1/2·12 3.Cj7 1.78 _qs 

SEE PROCUREMENT SPECIFICATION. 
ALUMINUM ALLOY, 2024 • T 6, CODE "0. 

D 
SWIVEL NUT 

REF FOR CRE FOR 
STEEL AL ALLOY 
ASSY ASSY 

% KCI39K4 KCI3904 

% I<C139K6 KCI3906 

I KCI39K8 KC13'l08 

I~ KC!3'lKI0 KCi3'm10 

)~ KCJ3CjKJ2 KCJ3<jDJ2 

'* KC13'lKI6 KC13"1016 

1re KC13'lK20 KCJ3'!020 

2~ I<CJJ<jl<24 KC13'l024 

2\7 KCJ3CjKi8 KCJJ<j028 

2~ KC13qK32 KCI3'l032 

CORRO.SION RESISTANT STEEL I CLASS 3161, CODE "I<' 

SEE PROCUREMENT SPECIFICATION. 

SEE PROCUREMENT SPECIFICATION. 

RETAINING 
WIRE 

KC165·4 

KCI65·6 

KCJ65·8 

KCI65·10 

KCI65·12 

KC165·16 

KC165·20 

I<C165·24 

KCI65·28 

KCI65·32 

REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES lJoii..ESS OTHERWISE NOTED. 

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

FDR'DESIGN FEATURE PURPDSES.THJS DRAWING TAKES PRECEDENCE OYER PROCUREMENT 
·DOCUMENTS REFERENCED HEREIN. 

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

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

KCI71K4 • UNION ASSEMBLY, }f DO TUBING. CORROSION RESISTANT STEEL 
KCI7108 • UNION ASSEMBL r. !~.!" 00 TUBING. ALUMINUM ALLOY 

$ 
a-. -' ao 
z 
:a 
<t a:: c 
UJ 
a:: .. 
> 
UJ a: 
~ 
~ 
c 
UJ 
!! 
> ... a: 

.., 
ao . 

<:>ffic~ ~ ~c""u""'s""ro~O~I~A~N-,------------.JO"=.'H~N:-:F-.~k~E:':NN::"::E":D":':'Y~S::P:-:A~C='E-C::E::N~T::E:::R:---------------L....f 
z ~~~:I: ~~:::;~~:-:=:--.,...------,_;;;.;;.;;.;..,;,.;....;.;::;.;;.=;.;....;;,;.,;.;.;;;;..,;=;.:.;;~----'"T'------------1 
~ ... 5-'~ PROCUREMENT SPEC. 

::ll:ffitffi~ KSC·F-124 

- ~~ i z ~=~~":':'~":':~:-:::"of 
tl!SII..~~ COORDINATION STATUS 
-U"-1 .,_ 

UNION 
DOUBLE 

ASSEMBLY, 
SWIVEL NUT 

STANDARD PART 

KC171 
0~~~~ KSC DE SHEET 1 OF l 
ZQ. J: <t > ._ ____ .._ ___ ..... ____________________________________ _, 
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DASH NUMBER TUBE THREAD T A 
+,000 
-.060 

B 
REF 

c 
REF 

0 
REF 

SWIVEL NUT 
FOR CRE FOR RETAINING OD REF 

CRE AL REF STEEL AL ALLOY WIRE 
ASSY ASSY STEEL ALLOY 

K4 D4 7/16-20 1.61 .73 .36 KC165·4 

K6 06 ''1116-18 1.72 .85 ,Jq KCIJqK6 KCI3qC6 KC165-6 

K8 08 \-? 3/4•16 .'10 .44 l KC13<!1<8 KCI3'108 KCI65-8 

Kl~ 010 % 7/8·14 2.15 ,q7 .51 I~ KCI3<!1<10 KCIJqDJ0 KCI65·10 

K 12 Dl2 ~ 1-l/16·12 2.41 1.0q .58 I* KCI3'1KIZ KCI3qDI2 KCI65·12 

Kl6 Dl6 1 1·5/16~12 2.5q 1.1<1 .61 1% KC11qkl6 KCI3<!DI6 KC:I65·16 

K20 020 I'A 1·51!1-12 ::?.81 1.31 .64 IJ!a KC!3qK20 KC:I3q020 KCI65-20 

K24 D24 IYz 1·7/EI-12 3.06 1.37 .65 2~4 KC13qK24 KC13'102A KC:I65-24 

K26 026 I~ 2-1/4·12 3.83 1.72 .aq 2~ KC!3i!K28 KCJ3'1028 KCI65-20 

K32 D32 Z Z·l/2·12 3.88 1.78 ,'15 2Jia KC13qK32 KCI3'1C32 KC!65-32 

MO:.TERIAL: 

FINISH: 

SEE PROCUREMENT SPECIFICATION. 
ALUH!Nl.'M ALLOY, 2024-T6, CODE 1)" 
CORROSION RESISTANT STEEL. l CLASS 3161, CODE "K. 

SEE PROCUREMENT SPECIFICATION. 

SCREW THREAD: SEE PROCUREMENT SPECIFICATION. 

NOTES: 

EXAMPLE OF 
PART NOS. 

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

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

J. FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEOENCC OVER PROCUREME~JT 
DOCUMENTS REFERENCED HEREIN. 

4. 

s. 

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

MARKING OF' FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 
APPLICASt.E ICC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 
ON THIS DRAWING. 

KCI72K4 • ADAPTER. SWIVEL NUT, w 00 TUBING. CORROSION RESISTANT STEEL 
KCI72DB : ADAPTER. SWIVEL NUT. W OD TUBING. ALUMINUM ALLOY 

& 
Oo 

' 
' CD 

~ 
<t a: 
0 
UJ 
a: .. 
> ... a: 
~ 

·~ 
II! 

.., 
CD 

0 .... 
> c 
a: 

' Offici~~ ~C~U:':S':"TO~D~I~AN~:-------..... ----.JO~H~N:-=F-. "':'K:':E:":':N:":NE:::D:::Y~S':"P~AC::E:-!C:':E:":NT:::E:::R:----------------Y z ~~!:!X t=:=:~~~=-==-=--"T _______ ..;,.; ________ ..;;....;;,;;..--...;;._ ____ "T' ___________ _, 

~ ... ~-'~ PROCUREMENT SPEC. 
3 ~£ffi;!: KSC-F-12<1 

.. ffi~ ~ z ~--~-----~---~-~ tt!3"' i~ COORDINATION STATUS 

STANDARD PART 

AOAPTER,SWIVEL NUT KC172 
-u""' t­.,_0>>-Z 
~ g:! ~~ ._K_s_c_o_E ______ _._ ________________________ ...._ __ s_H_E_E_T __ I_o_r_·_~ __ _.. 
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. • 
'FED SUP CLASS 

4730 • 
THREAD T ~~;:~ r-o~ BOTH ENOS 

~( ) 
(;/, I \\\ 

I 

- T"'""- ---- -- 1- -I--~BOSS PER MS3364q FOR 
APPLICABLE TUBE SIZE, 

~~ 
BOTH ENDS m 

I--E ___ 

[::> 

DASH NUM6ER TUBE THREAD T A 6 c D E 
00 REI' +,030 REF :.010 REF MIN 

CRE AL REF -.e00 ~ STEEL ALLOY 

!(4 04 ~ 7116-20 1.188 .375 .41il6 I .688 I .168 

K6 D6 ~ q/16-IB I.IBB .375 .49& I .813 .293 

K8 DB ~ 3/4-16 1.434 .437 .500 1.01110 .387 
CS> 

KJ0 010 * 7/8-14 1.563 -500 .5'14 1.125 .480 
~ -

1(12 Dl2 =Ill )-l/16-12 1-813 .625 .5q4 1.375 I .604 li I K16 Dl6 I J-5116-12 1.875 .687 :,Sq4. 1.625 .839 

I K20 I 0~0 !~' J-518-12 2.000 .750 ..G2S 2.000 1.073 
a: 

' ·~ 
t 

I 1(24 I 024 I~ I 1.:i01 :::0 

I J-718-12 2.250 -812 ,7Jq 2.250 UJ 

~~a 
a: 

'~ 2-114-12 2.500 .875 .750 2.625 I .S42 '(( 

I KJ2 i 03'2 

':'. 

i 2 r 2-112-12 2.750 1.000 .875 3.000 1.776 c 
UJ 

!!! 
:> 
UJ 

MATERiA!.: SEF. PROCUF;EMENT SPEC IF !CATION. Cl: 

I 
ALIIHINUH ALLOY, 2024·T6, CODE "0-
CORROSION RESISTANT STEEL !CLASS 316l, CODE "'<' 

F'INIS~I: SEE PROCUREMENT SPECII'ICATION. 

SCREW THREAC: SC:E PROCUREMENT SPECIFICATION. 

NOTES: I. i'lEMOVE BURRS AND SLIVERS. BREAK SHARF EDGES UNLESS on:ERWISE NOTED. 

2. OIHENSIOUS lN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS :.0i6. 

J. FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT 
OOCUI'IENTS 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 PROCUREMENT SPECIFICATION USING 
.., .., 

APPLICAGLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN . -ON THIS DRAWING. . -
~ AT THE OPTION OF THE MANUFACTURER. DRILL THRU UP TO THE MINOR OIAME1ER OF THE -

APPLICABLE THREAD SIZE CALLED FOR BY MIL-S-887q AND IN COMPLIANCE WITH MSJJ64'l. g .., 
:> 

EXAMPLE 01' KCI731<4 • COUPLING. TUBE.~· 00 TUBING, CORROSION RESISTANT STEEL 0 

PART NOS. KCJ7308 • COUPLING, TUBE. ~· 00 TUBING, ALUMINUM ALLOY IE 
IL « 

CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 

PROCUREMENT SPEC. STANDARD PART 
KSC·F·124 

COORDINATION STATUS COUPLING, TUBE KC173 
KSC DE SHEET I OF I 
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• • IFED SUP CLASS 

4730. • 
c;.l t·~'j 
'r---; DRILL DEPTH NOT 

-~~f- ~ v·TO EXCEED DIM 8 

~®~ -- $: - -- -o-._j! ' C5> -
' ... 

FITTING END PER ,; 
KC136 FOR APPLICABLE -... 

THREAD T TUSE SIZE II: 
0 ... 
z: 
0 

DASH NO. TUBE THREAD T A B c <l 

CRE AL 00 REF :.016 REF REF > 
REF ... 

STEEL ALLOY c:: 
£ 

K4 D4 ~ 7/16·2111 .67 .389 .688 = 
K6 D6 ~ 9/16-18 .73 .420 .813 -o-

~ ' K8 08 3/4·16 .8111 .521 1.00111 "' -~ .93 Kl0 Dl0 7/8•14 .567 1.125 'U 
Kl2 012 ~ 1·1/16· 12 1.09 .636 1.375 

~ 

I K16 016 I 1·5/16·12 ). 12 .672 1.625 C5> o-
' 

K2Q 020 I~ 1·518·12 1.20 .672 1.875 -. 
ID 

I K24 D24 I~ 1•7/8-12 1.27 .72111 2.125 ~ 
I K28 028 '* 2-l/4•12 1.35 .772 2.500 r-:7' 

Q 

K32 032 2 2·1/2·12 1.43 .887 2.750 
... en -> ... c:: 

MATERIAL: SEE PROCUREMENT SPECIFICATION •. 
ALUMINUM ALLCY, 2024·T6, CODE ll-
CORROSION RESISTANT STEEL !CLASS 3161, CODE "K. 

FINISH: SEE PROCUREMENT SPECIFICATION. 

SCREW THREAD: SEE PROCUREMENT SPECIFICATION. 

NOTES: I. REM.OVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS 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 TH£ DATE OF INVITATION 
FOR BID. .., 

ID . 
s. MARKING OF FI'TTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING -. 

APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN -
ON THIS DRAWING. -

Q ... 
> 

KC174KB : PLUG,~· OD TUBING. CORROSION RESISTANT STEEL 
0 

EXAMPLE OF a: 
a.. 

PART NOS. KCI74012 • PLUG. ' OD TUBING, ALUMINUM ALLOY 

' CUSTODIAN:· JOHN F. KENNEDY SPACE CENTER 

PROCUREMENT SPEC. STANDARD PART 
KSC·F • 124 

COORDINATION STATUS PLUG, HEX HEAD KC174 
KSC DE SHEET I OF· I 
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HATERIAL: 

OPERATING 
PRESSURE: 

FINISH: 

SCREW THREAD: 

NOTES: I. 

2. 

3. 

4. 

s. 

6. 

7, 

B. 

ffi8§~z EXAMPLE OF 
~~\A-iii- PAR.T NOS. 

SECTION A-A 

SEE PROCUREMENT SPECIFICATION. 
CORROSION RESISTANT STEEL !CLASS 3161, CODE 'le·. 

6600 PSIG IHAXIHUHl FOR ALL SIZES EXCEPT 6500 PSIG IHAXIMUHI 
FOR I. SIZE FITTINGS. 

SEE PROCUREMENT SPECIFICATION. 

SEE PROCUREMENT SPECIFICATION. 

ORIF'ICE DIA 

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

OIMENSlONS IN INCHES. UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS :.016. 

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

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

MARKING OF FITTINGS SHALL BE CONSISTANT WITH PROCUREMENT SPECIFICATION 
USING APPLICABLE KC STANDARD PART NUMBER DESIGNATIONS ANO ORIFICE 
DIAMETER AS SHOWN ON THIS DRAWING AND SHALL BE LEGIBILY STAMPED OR 
EKBOSSED ON A STAINLESS STEEL TAG APPROXIMATELY I • X 2' X .017". 
THE TAG SHALL BE LOCKWIRED TO EACH F'ITTING AS SHOWN. 

CLEAN, PROTECT & INSPECT PER KSC·C·I2J, LEVEL J00A, TEST METHOD I. PRIOR 
TO INSTALLATION IN FLUID SYSTEHS. CERlJFICATION REOUIRED •. 

THIS .DRAWING SUPERCEDES KENNEDY SPACE CENTER DRAWINGS 7qK80236 AND 7~B023q, 
FITTINGS PER 79K80239 ARE EOUIVALENT TO THOSE OF KCI75 AND SHALL BE USED 
UNTIL EXISTING SUPPLY IS DEPLETED. 

ALL ORIFICES SHALL BE FLOW TESTED WITH NITROGEN AND CERTIFIED IN ACCOROANCE WITH 
FLAG NOTE '1. CERTIFICATION MUST INCLUDE FLOW RATE. TEMPERATURE; AND PRESSURE • 

KCI75K4·.030 • ORIFICE. UNION. -!• OD TUBING, .030' DIAMETER 

.... .,.. 

.;. 
" .. 
.0 

"' ... .. 
~ 
0 ... 
~ 
<I 
:1: ... 
.; 

~ 
"' 

... . 
')' 

~ 
0 a: 
D. ... 
Cl 

"'ffi'Qffi~ I-C-U_S_T-OD_l_A_N-,-------------.J~O~HN-~F-.-K~E~N~NE=D~Y-S~P~A~C~E:-::C~E~N~T~E~R---------------....11....1 
z ~::'~::1: ~~~~~:-:=~-"T"' ______ .....;;.;...;._..;,;._~=-;._--~~;..;.;;----;._-r------------1 
.., <I .jt- PROCUREHENT SPEC. 
s~scr:! w:z:w,_ I<SC·F·I24 

:z:a:z •• wo z z .._.....,~~~~~~~ 
~§"-f!: COORDINATION STAlUS 
-uw .-

ORIFICE. UNION, 
FLARED TUBE FOR SEAL RING 

STANDARD PART 

KCI75 
E; ~ ~ ~ ffi KSC DE SHEET OF 4 
zo. :z: 4> '----------'--------------------------'-------------' 
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IFEO SuP CLASS 

4730 
. oc:> FLOW RATES ARE CALCULATED FOR AIR OR NITROGEN BY USE OF THE EQUATION: 

FLOW C SCFH l • 16.5 X ORIFICE AREA c SO. IN. I X 1000 PSIA UPSTREAM 
PRESSURE AT 70'F. THIS EQUATION IS LIHITEO TO THE CONDITION WHERE 
DOWNSTREAM PRESSURE IS 53X OF UPSTREAM PRESSURE OR LESS. 

TOLERANCE oN GIVEN FLOW RATES: 

FOR ORIFICE DIAMETERS .0055 TO .030 TOLERANCE IS ! 20X 
FOR ORIFICE DIAMETERS .031 TO .090 TOLERANCE IS ~ 15X 
FOR ORIFICE DIAMETERS .091 & ABOVE, TOLERANCE IS t 10X. 

TO DETERMINE FLOW RATES FOR UPSTREAM PRESSURES OTHER THAN 1000 PSI A, 
MULTIPLY GIVEN FLOW RATES BY: 

HE~ UPSTBfAH PBESSUBE f~IA 
1000 PSIA 

GIVEN FLOW RATES ARE WITHIN TOLERANCE OVER AN UPSTREAM TEMPERATURE SPAN 
OF ~ 30'F. TO DETERMINE FLOW RATES FOR TEMPERATURES OTHER THAN 70'F, 
MULTIPLY GIVEN FLOW RATES BY: 

-.j 460 
:i30 

• NEW TEMP 'F 

TO OBTAIN FLOW RATES FOR : HELIUM • MULTIPLY GIVEN FLOW RATE BY 2.69 
HYDROGEN - MULTIPLY GIVEN FLOW RATE BY 3.6 
OXYGEN - MULTIPLY GIVEN FLOW RATE BY 0.95 

DASH NO. TUBE FLOW RATE A B c 0 SUPERCEOES P/N 
CAE 00 . SCFM DIM DIM DIM ·DIM 

STEEL REF tl:=> 
1<4 ~ BLANk 1.265 .16 .68 .81 79K80236 • I , 791<80239·1 

K4· .0055 ~ .39 1.265 .16 .68 .81 791<80236-2. 79K80239-2 

K4· .006 ~ .46 1.265 .16 .68 .81 79KB0236•3, 791<80239-3 ... 
1(4-.. 007 ~ .63 1.265 .16 .68 .81 79K80236-4, 79KB0239-4 .::--
1(4-.008 ~ .83 1.265 • 68 791(80236·5 • 

. 
.16 .81 79K80239·5 ... 

K4· .009 ~ 1.05 1.265 .16 .68 .81 79K80236'•6>, 79K80239•6 i 
~ 1.265 

s 
1(4- .010 1.30 .16 .68 .81 791<80236·7. 79K80239·7 6 

1(4-.11125 ~ 2.02 1.265 .16 .68 
.... 

.91 791<80236-8. 79K80239·8 .,. 
K4- .015 'A 2.92 1.265 .16 .68 .81 791<90236-9. 79KB0239-9 1!:1 

L&l 

~ 
u 

K4-.0175 3.97 1.265 .16 .68 .81 79K80236·111, 79K80239· 10 a: 
L&l 

~ 
D. 

1(4-.020 5.18 1.265 .16 .68 .81 791<80236-11, 79K80239- II :::> 

"' 1(4-.025 ~ 8.10 1.265 .16 .68 .at 79K80236·t2; 791<80239-12 Q 
L&l 
Q 

K4· .030 ~ 11.66 1.265 .16 • 68 ;81 791<80236·13 • 79K80239 • 13 Cl 
Cl: 

1(4-.035 ·~ 15.87 1.265 .16 .68 .81 791<80236-14, 79K80239-IAI l-c) 

'A 
r-:-

1(4- .040 20.73 J .265 .16 .68 .81 791<80236•15, 791<80239·15 c 
L&l 

1(4- .045 ~ 26.24 1.265 .16 .68 .81 791(80236-16, 791<80239-16 !!! 
> 

K4-.050 ~ 32.40 1.265 .16 .68 .81 79K80236·17, 791<80239- I 7 Ill 
1(4- .055 ~ 39.20 1.265 .16 .68 .81 79K80236·18, 7.91<80239· 18 "' .... 
1(4-.060 ~ 46.65 1.265 .16 .68 .81 791<80236-19, 791C80239-19 0 ... 
K4· .065 'A 5'1.75 1.265 .16 .68 .81 791<80236-20, 79K80239-20 7 --
1(4- .070 ~ 63.50 1.26S .16 .68 .81 79K80236·21, 79K80239·21 Q 
K4·.075 ~ 72.89 1.265 .16 .68 .81 791(80236-22. 79K80239-22 L&l 

> 
0 

1(4-.080 ~ 82.9'1 1.265 .16 .68 .81 791<80236-23, 79K80239•23 a: 
CL 
CL 
<l 

CUSTODIAN: .JOHN F • KENNEDY SPACE CENTER 

PROCUREMENT SPEC. S T ANOARO PART 
KSC·F • 124 ORIFICE, UNION, 

COORDINATION STATUS FLARED TUBE FOR SEAL RING KCI75 
KSC OE SHEET 2 OF 4 
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• . . 
rED SUP CLASS 

4730 

DASH NO. TUBE FLOW RAlE A 8 c 0 SUPERCEOES PIN 
CRE 00 SCFM DIM OIM OIM DIM 

STEEL REF j2;::> 

1(4·.085 ~ 93.63 1.265 .16 .68 .81 791<80236·24, 791(80239-24 

K4· .090 ~ 105 1.265 . 16 .68 .Bl 791<80236-25 • 79K80239•25 

K4· .095 ~ 117 1.265 .16 .68 .81 79K80236·26, 791(80239-26 

K6 ~ BLANK 1.390 .27 .81 .93 79K80236·32, 79K80239·32 

K6·.010 ~ 1.30 1.390 .27 .81 .93 79K80236·33, 79K80239·33 

K6·.018 ~ 4.20 1.390 .27 .81 .93 79K80236 • 34, 79K80239·34 

K6• .026 ~ 8.76 1.390 .27 .81 .93 79K80236·35, 79K80239·35 

K6·.034 ~ 14.98 1.390 .27 .81 .93 79K80236·36, 79K80239·36 

K6·.042 ~ 22.86 1.390 .27 .81 .93 79K80236·37, 79K80239-37 

K6· .050 ~ 32.40 1.390 .27 .81 .93 79K80236·38, 79K80239·38 

K6·.058 ~ 43.59 1.390 .27 .81 .93 791<80236·39, 79K80239·39 

1<6-.066 ~ 56.45 1.390 .27 .81 .93 79K80236·40, 791<80239·40 

K6· .074. ~ 70.96 1.390 .27 .81 .93 79K80236·41 , 791<80239·41 

K6·.082 ~ 87.14 1.390 .27 .81 . 93 791<80236·42 • 791<80239-42 

K6· .090 ~ 105 1.390 .27 .81 .93 79K80236·43, 79K80239·43 

K6· .098 ~ 124 1.390 .27 .81 .93 79K80236·44, 791<80239·44 

1<6· .106 ~- 146 I ,390 .27 .81 .93 791<80236·45, 791<80239·45 

K6· .114 ~ 168 1.390 .27 .81 .93 79K80236·46, 791<80239·46 

K6· .122 ~ 193 1.390 .27 .81 .93 79K80236·47, 791<80239·47 ..... 
~ 

K6·. 130 ~ 219 1.390 .27 .81 .93 79K80236•48, 791<80239-48 . -
0. 

K6· .138 ~ 249 1.390 .27 .81 .93 791(80236·49, 79K80239•49 i 
1<6·. 146 ~ 276 1.390 .27 .81 .93 791<80236·50, 79K8fll239·50 X 

::> ... 
K6·. 154 ~ 307 1.390 .27 .81 .93 ~ 79K80236·5 I , 79K80239 • 5 I .. 0 

u 

K6• .162 ~ 340 1:390 .27 .81 .93 79K80236·52, 79K80239·52 1ft ... 
Q 

K6·. 170 ~ 375 1.390 .27 .81 .93 79K80236·53, 79K80239·53 ... 
u a: 

K6·.J78 ~ 411 1.390 .27 .81 .93 79K80236·54, 791<80239·54 ... a. 
::> 

K6· .186 ~ 448 1.390 .27 .81 .93 79K80236·55, 79K80239 • 55 
1ft 

Q 

K6· .188 ~ 458 1.390 .27 .81 .93 79K80236·56, 791<80239· 56 ~ 
0 

K8 % BLANK 1.578 .26 1.00 1.12 79K80236·62, 79K80239•62 
([ 

~ 
K8· .010 % 1.30 1.578 .26 1.00 1.12 79K80236·63, 791<80239·63 r::-

Q 

KB· .020 % 5.18 1.578 .26 1.00 1.12 79K80236•64 , 79K80239·64 "' ~ 
K8· .030 % 11.66 1.578 .26 1.00 •• 12 79K80236·65, 79K80239-65 > ... 

"' K8• .040 % 20.73 1.578 .26 1.00 1.12 79K80236·66, 79K80239•66 

~ 
N. 

K8· .050 32.40 1.578 .26 1.00 1.12 79JC80236·67, 79K80239•67 ~ 

K8• .060 % 46.65 I .578 .26 1.00 1.12 79K80236·68. 79K80239·68 :!! . -K8· .070 % 63.50 1.578 .26 1.00 1.12 791(80236·69, 79K80239·69 -
K8· .080 % 82.94 1.578 .26 1.00 I .12 79K80236·70, 791<88239· 70 c 

"' > 
K8· .090 % 105 1.578 .26 1.00 1.12 79K80236·71, 79K80239·71 0 a: 

II. 

' CUSTODIAN: .JOHN F • KENNEDY SPACE CENTER 

PROCUREMENT SPEC. STANDARD PART 
KSC·F·I24 ORIFICE, UNION, 

COORDINATION STATUS 'FLARED TUBE FOR SEAL RING KC175 
KSC DE SHEET 3 OF' 4 
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• • • 
IFED SUP CLASS 

4730 

Ot.SH NO. TUBE FLOW RATE A B c 0 SUPERCEDES P/N 
CRE 00 SCFM DIM DIM DIM DIM 

STEEL REF [;::::::> 

1(8·.100 'h 130 1.578 .26 1.00 I. 12 791<80236·72. 79K80239·72 

KS· .110 'h 157 1.578 .26 1.00 1.12 79KB0236-73, 79K80239·73 

KB- .120 'h 187 I .578 .26 1.00 1.12 791<80236·74, 79K80239·74 

KB- .130 'h 219 1.578 .26 1.00 I. 12 79K811J236·75, 791<80239·75 

K8·.140 'h 254 1.578 .26 1.00 I. 12 79K811J236•76, 791<80239-76 

K8• .150 'h 292 1.578 .26 1.00 1.12 791(80236·77. 79K80239·77 

K8· .160 'h 332 1.578 .26 1 •. 00 1.12 791<80236·78. 79K80239·78 

K8-. 170 'h 375 1.578 .26 1.00 1.12 79K811J236·79, 791<80239·79 

K8• .180 'h 420 1.578 .26 1.00 I. 12 791<80236·80, 791<80239·80 

K8- .190 'h 468 1.578 .26 1.00 1.12 79K80236·81, 79K80239·81 

K8·.200 'h 518 1.578 .26 1.00 1.12 791<80236·82, 791<80239-82 

K8·.210 'h S71 1.578 .26 1.00 I .12 79K811J236·83, 79K80239·83 

K8- .220 'h 627 1.578 .26 1.00 1.12 791<80236·84, 791<80239-84 

K8- .230 'h 686 1.576 .26 1.00 I. 12 791<80236·85, 79K80239·85 

1<8·.240 'h 746 1.578 .26 1.00 1.12 791<80236•86, 79K60239•66 

K8· .250 'h 810 1.578 .26 1.00 1.12 791<80236·87, 79K80239-87 

K12 ~ BLANK 2.125 .39 1.37 1.56 791<80236-93, 79K60239·93 

K12·. 100 ~ 130 2.125 .39 1.37 1.56 79K80236·94, 791<80239-94 

K12· .120 3A 187 2.125 .39 1.37 1.56 79KBIIJ236·95. 791<80239-95 ... 
~ 

Kl2· .140 ~ 254 2.125 .39 1.37 1.56. 791<80236·96, 791<80239-96 -
I.K12· .160 ~ 

.;. 
332 2.125 .39 1.37 1.56 791<80236·97, 79K80239·97 

~ 
i 

Kl2·.180 420 2.125 .39 1.37 1.56 791<80236·98, 791<80239·98 X 
::> 

~ • ..J 
K12· .208 SIB 2.125 .39 I. 37 1.56 791<80236·99, 791<80239-99 0 

<.> 

Kl2·.220 ~ 627 2.125 .39 1.37 1.56 79KBIIJ236·1011J, 791<80239- 100 ., ... 
0 

K12·.240 ~ 746 2.125 .39 1.37 1.56 79K88236·101, 791<80239·101 ... 
<.> 

~9K81J236·102, "' KI2·.261J ~ 874 2.125 .39 1.37 1.56 791<80239·102 w 
lL 
J 

K12·.280 ~ 1014 2.125 .39 1.37 1.56 79K80236·103, 791<81!1239·11!13 en 

I79KB0236·104, 
0 

Kl2·.300 ~ 1164 2.125 .39 1.37 1.56 79JC80239·104 w c 
r,9K80236· I 10, 

0 
K16 I BLANK 2.203 .38 1.62 1.87 79K80239 • I I 0 "' r 

1<16·.100 I 130 2.203 .38 1.62 1.87 79K81J236· 111, 79K80239·111 ~ 
254 2.203 .38 1.62 1..87 ~9KB0236·112. 791<80239-112 Cl 

KJ6· .140 I ... 
!!! 

KJ6• .180 I 420 2.203 .38 1.62 1.87 79K80236·113, 79K80239·1 13 > ... 
K16· .221!1 I 627 2.203 .38 1.62 1.87 ~9K811J236· I 14, 791<81!1239- 114 a:: 

1<16-.260 I 874 2.203 .38 1.62 1.87 79K8111236 • I 15. 791<80239•115 "' ~ 
Kl6·.380 I 1164 2.203 .38 1.62 1.87 79K88236·116, 79K80239 • 1 16 

.., 
-;-

KJ6· .348 I 1495 2.283 .38 1.62 1.87 79!<80236 • I 17. 79K80239·117 --
K16·.380 I 1868 2.283 .38 1.62 1.87 79K81J236· I 18, 79K80239· I 18 .:; ... 

2282 2.203 .38 1.62 1.87 791<80236·119, 791<80239 • I 19 > 
K16·.420 I 0 

0: 
L 

' CUSTODIAN: JOHN F. KENNEDY SPACE CENTER 

PROCUREMENT SPEC. STANDARD PART 
KSC·F-124 ORIFICE, UNION, 

COORDINATION STATUS FLARED TUBE FOR SEAL RING KC175 

KSC OE SHEET 4 OF 4 

118 



GP-425 

.... >-%• 
z<r-z 
uu: -
:& "' z._<ro a:z .., 
LIIL&JL&.II­
>%U')Z 
o:z-w 
oa::3t-

~-------··------~~ I'ED SUP CLASS 

4730 

wa:4 
O>UJC. wo:r 
~a._,.. 

([ oz 
.JW 4 
wxa: 
a:-o..J 

..J 
>-.,_Z\.U 
-I<Z:Ocn w:r­........... a; 

([O z ... u -u-
U.<l...JliJ 
\U\I.,~U') 
0 :r:::> 

w-<t:r ,_,.. ... 
X IDO: o-o :::> 
i~Stj 

0<1 :za:a:u. 
ow«::> 
->(.)% 
........ b.l<t 
uoa::& 
W<l> 
Zt-.._0 
Z<XOt-

8i2z 
<110 zz-­-c:&n -«II> 

Zt-t-­
<l:<t<t:E: xoca: .,__ "' 

-'"'"" "'"'"' wo:.:a: :r ... o 
... ,..0 oz II) «a: ... 
w o:r "'"' .., 00 a. z -a: a: en 
:::t>-%>-
Q.t-OZ --a ,.._, ... 
z-<r<> 
a:~!:! 
0:: UH.~o >­
OZ-L.a.l 
\.I..OU> a.wz 
OUlO.O 
L•UIJCI)CJ 

"'"' => a: 
0 •0 

WZII> a: C) 
([CI>Z 

a:-z 
<1:-:>20 .... u<t­<rza::.,.. 
o-Q<t 

a: 
a:>CO 
~~:era: -a:tno ow u :rw . a::t-:ta:: 
0 ... 0 ... 
U>%0% 
ZWI&IO 
0%-U'J 
-Z.JO: 
~a:::a..w. 
<I:WQ.Q.O 
U>~ --ocna::w 
~.£..(!) wa:: 
- >:t&.a.t 

~:io~ 
CLt­
tnc:t,..>O 
rn~~~ 

• <1: 
lnCZa::-J 
ow-ow zo- a: 
--a:a: 
l<ZOwW 
<t:::> OlD a: ..J 

o~c:i~~ 
............ :3 
z xw 
UJ u.tX>-

~zz'""i 

MATERIAL: 

OPERATING 
PRESSURE: 

I'INISH: 

SCREW THREAD: 

NOTES: I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

ffi!;!~~z EXAMPLE OF 
i;~u.;;;- PAR.T NOS. 

SECTION A-A 

SEE PROCUREMENT SPECIFICATION. 
CORROSIO!~ RESISTANT STEEL I CLASS 316 l, CODE "K •• 

6600 PSIG !MAXIMUM} FOR ALL SIZES EXCEPT 6500 PSJG·tMAXIMUMt 
FOR I" SIZE FITTINGS. 

SEE PROCUREMENT SPECif"ICAT ION. 

SEE PROCUR£KENT SPECIFICATION. 

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

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

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

REF"ERENCED DOCUMENTS SHALL BE OF" THE ISSUE HI EF"FECT ON THE DATE OF 
INVITATION FOR BID. 

MARKING OF FITTINGS SHAlL BE CONSISTANT WITH PROCUREMENT SPECIF!CATION 
USING APPLICABLE KC STANDARD PART NUMBER DESIGNATIONS AND ORIFICE 
DIAMETER AS SHOWN ON THIS DRAWING AND SHALL BE LEGIBlLY STAMPED OR 
EMBOSSED ON A STAINLESS STEEL TAG APPROXIMATELY I" X 2" X .017", 
THE lAG SHALL BE LOCKWlRED TO EACH FITTING AS SHOWN. 

CLEAN, PROTECT & INSPECT PER.KSC·C·I23, LEVEL 380A, TEST HETHOD 1. PRIOR 
·To INSTALLATION IN FLUID SYSTEMS. CERTIFICATION REOUIRED. 

THIS DRAWING SUPERCEDES KENNEDY SPACE CEN"TER DRAWINGS 7'1K80237 AND 7'lKB02o40. 
FITTINGS PER 79KB0237 AND 791C80240 ARE EQUIVALENT TO THOSE OF KCI76 AND 
SHALL BE USED UNTIL EXISTING SUPPLY IS DEPLETED. . 

ALL ORIFICES SHALL BE FLOW TESTED WITH NITROGEN AND CERTIFIED IN ACCORDANCE WitH 
FLAG NOTE '!. CERTIFICATION MUST INCI.UOE FLOW RATE. TEMPERATURE. AND PRESSURE • 

KC176K4·.030 • ORIFICE. UNION, BLICHO, !• OD TUBING, .030" DIAMETER 

...: .. 
-o 

"' .... ... 
0 z 
c 

i 
X 
u 

0 ffi c:if. ~ ~C~U--S~T~OO~I A~N~,-------------:Jo::OHN~"':F="."""':'IC::E:::N:::NE:=DY:':"':S::P:O:A:":C::E:-::C::E:-:N::TE:::R:---------------....1"-i 
z IS!!!~::t F:::.;.::.:.:.::~~=-~-"'T"-------=~....;;....;.;:;;.;;.;;;;;;..;.....;....;.;;;;:...;;;:~;;;.;.-----,.------------1 
!1! .... 5-'';i PROCUREMENT SPEC. 
l<~~~i!: KSC-F-124 
w ~ ~ ~ S ~c'='oo~R::D~I~NA~T'='IO~N::-:S::T~A':T:":U::'S-i 
u:::> ·z­
-u&..~ ... 

ORIFICE. UNION, BLKHD, 
FLARED TUBE FOR SEAL RING 

ST~OARD PART 

KC176 
o~~~ffi KSC 0£ SHEET OF" 4 
z Q.% <I>~---------..&..-------------------------""------------' 
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• • rEO SUP CLASS 
4730 • 

!' 

It:=> FLOW RATES ARE CALCULATED FOR AIR OR NITROGEN BY USE OF THE EQUATION: 
FLOW I SCFM l • 16.S X ORIFICE AREA ISO. IN. l X 1000 PSIA UPSTREAM 
PRESSURE AT 71!1"F'. THIS EQUATION IS LIMITED TO THE CONDITION WHERE 
DOWNSTREAM PRESSURE IS 53~ OF' UPSTREAM PRE$SURE OR "LESS. 

TOLERANCE ON GIVEN FLOW RATES: 

FOR ORIFICE DIAMETERS .01!155 TO .030-TOLERANCE IS ! 21!1X 
FOR ORIFICE DIAMETERS .031 TO .090 TOLERANCE 15 ! IS% 
FOR ORIFICE DIAMETERS .091 & ABOVE. TOLERANCE IS ! 10X. 

TO DETERMINE F'LOW RATES FOR UPSTREAM PRESSURES OTHER THAN 1000 PSIA, 
MUL TJPL Y GIVEN F'LOW RATES BY• 

~EW UPSIBEeH PBESSURE eSIA 
1001!1 PSIA 

GIVEN FLOW RATES ARE WITHIN TOLERANCE OVER AN UPSTREAM TEMPERATURE SPAN 
OF' :! 30"F. TO DETERMINE F'LOW RATES F'OR TEMPERATURES OTHER THAN 70"F', 
MULTIPLY GIVEN F'LOW RATES BY: 

y460 
530 

• NEW 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 BY 0.95 ... 

z 
:E: 

DASH NO. TUBE F'LDW RATE .A B c D SUPERCEDES PIN 
:;) _, 

CRE 00 SCFM DIM DIM DIM DIM 0 
u 

STEEL liEF f£:::=- c/) .... 
79K8023i- I , 

c 
1<4 ~ BLANK 2.062 .16 .68 .81 79K80240·1 .... 

u 

i9KB0240·2 
a: 

K4·.0055 ~ .39 2.062 .16 .68 .81 79K80237··2, w 
0. 
:;) 

~.006 ~ .46 2.062 .16 .68 .81 79K80237··3. 79K80240·3 c/) 

79KBta23'il-4. · 791<80240·4 
c 

I 
1<4 .007 ~ .63 2.062 .16 .68 .81 .... 

Q 

1(4- .008 ~ .83 2.062 .16 .68 .81 79K802~~-s. 791<60240-5 ~ 
v,; I 1<4- .009 ~ 1.05 2.062 .16 .68 .81 79K'80237:-6 •. 791<80240-6 r-:' ' 

l K4· .010 ~ 1.30 2.11162 .16. .6B • B I. 79K8B237·7. 791<8024111-7 c 
w ., 

K4·.0125 % 2.02 2.062 . 16 .68 .81 . 79KB02:p-e. 791<80240-8 > w 
I % 2.062 ·.16 .68 .81 791<80237--9, 791<80240-9 a: 1(4- .015 2.92 

1(4-.0175 % 3.97 2.062 .16 .68 .81 791(80237 ~-10. 79K80240·10 

1(4- .020 1,4 5.18 2.062 .16 .68 .81 79K80237-II. 79K80240· I I 

K4· .025 % 8.10 2.062 .16" .68 .81 791<80237-12. 79K88240·12 

1(4- .030 % II :66 2.062 .16 .68 .81 791<8111237·13. 791<80240·13 

1(4· .035 % 15.87 2.062 .16 .68 .81 79ic81l237· 14. 79K80241!1- I 4 · 

1<4· .040 % 20.73 2.062 .16 .68 .81 791<80237-15. 791<80240. 15 

K4· .045 % 26.24 2.062 .16 .68 .81 79K8B237·i~. 791<80240·16 

K4-.0S0 'A 32 •• 0 2.062 .16 .68 .81 791<80237-17, 79K80249· I 7 

K4 • .055 % 39.20 2.062 .16 .68 .81 791<8111237-18. 791<80240·18 "' ... 
1(4- .060 % 46.65 2.062 .16 • 68 .81 79KBII237·19 • 791<80240-19 oO -
1<4-.065 % 54.75 2.062 .16 .68 .81 791<80237-20, 791<80240-20 . --
1<4-.11170 'A 63.50 2.062 .16 .68 .81 791<80237-21. 791<80240-21 c 

% 79KB0237·22. 791<80240·22 
.., 

K4• .075 72.B9 2.062 .16 .68 .81 > 
0 

% '16 79K80237·23 • 791<80240-23 
a: 

1<4-.089 82.94 2.062 • 68 .81 ~ 

~ 

CUSTOOJAN: JOHN F. KENNEDY SPACE CENTER 

PROCUREMENT SPEC. STANDARD PART 
KSC ·F- 124 ORIFICE, UNION, BLKHD 

COOROI~TJON STATUS FLARED TUBE FOR SEAL RING KC176 
KSC DE SHEET 2 OF' 4 
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• . . 
IFEO SUP CLASS 

4730 

DASH NO. TUB£ FLOW RATE A B c 0 SUPERCEDE$ P/N 
CRE DO SCFM DIM DIM DIM DIM 

STEEL REF &:> 
K4· •• 085 ~ 93.63 2.062 .16 .68 .81 791<80237-24. 79K80240·24 

k4· ~090 ~ 105 2.062 • 16 .68 .81 791<80237·25. 791(80240-25 

K4• .095 -~ 117 2~062 .16 .68 .81 79K80237·26, 791(80240·26 

K6 · ~ BLANK 2.234 .27 .81 .93 791<80237·32, 791<80240·32 

k6·.010 ~ J. 30 2.234 .27 .81 .93 791<80237·33, 79K80240·33 

K6· .018 ~ 4.20 2.234 .27 .81 .93 79K80237 ~ 34 , 79K80240·34 

K6· .026 ~ 8.76 2.234 .27 .81 .93 791<80237·35, 79K80240-35 

1(6· .034 ~ 14.98 2.234 .27 .81 .93 791<80237·36, 791(80240-36 

k6· .042 ~ 22.86 2.234 .27 .81 .93 791<80237·37, 791<80240-37 

1<6·.050 ~ 32.40 2.234 .27 .81 .93 791<80237-38, 791<80240•38 ... 
K6• .058 ~ 43.59 2.234 .27 .81 .93 791<80237-39, 79K80240·39 '?' -
k6- .066 ~ 56.45 2.234 .27 .81 .93 791<80237-40, 79K80240·40 .;.. 

K6• .074 ~ 70.96 2.234 .27 .81 .93 791<80237·41, 79K81J240·4l i 
:1: 

79K88240~42 
:::> 

K6· .082 ~ 87.14 2.234 • 27 .81 .93 791<80237-42, ..... 
0 
u 

K6· .090 ~ 105 2.234 .27 .81 .93 791<80237-43, 79K80240•43 Ill .... 
K6· .098 ~ 124 2.234 .27 .81 .93 791<80237·44, 791<80240-44 Q .... 

u 
K6· .11!16 ~ 146 2.234 .27 .81 .93 791<80237-45: 791<80240·45 a: .... 

11. 
K6• .114 ~ 168 2.234 .27 .81 .93 791<80237-46, 791<80240-46 :::> 

• U'J 

K6•. 122 ~ 193 2.234 .27 .81 • 93 791<80237·47, 791(80240-47 . Q .... 
Q 

k6-. 131!1 ~ 219 2.234 .27 .81 .93 791<80237·48, 791<80240·48 Q 
<I 

K6· .138 ~ 249 2.234 .27 .81 .93 791<80237·49, 791<80240-49 "a; r;:; 
K6· .146 ~ 276 2.234 .27 .81 .93 791<80237·50, 79K80240·50 0 

llrl 
k6-. 154 ~ 307 2.234 .27 . 81 .93 791<80237·51 • 79K80240·51 -> 
K6·.162 ~ 340 2.234 .27 

.... 
.81 .93 · 79K80237 ·52 , 791<80240·52 a: 

K6·.171!J ~ 375 2.234 .27 .81 .93 791<80237-53. 79K80240·53 

K6· .178 ~ 411 2.234 .27 .81 .93 791<80237-54, 79K80240·54 

K6· .186 ~ 448 2.234 .27 .81 • 93 791(80237·55 • 791<80240·55 

K6·. 188 ~ 458 2.234 .27 .81 .93 791<8111237·56, 79K81!124111·56 

K8 ~ BLANK 2.468 .26 1-00 I .12 79K811J237•62, 79K8111240·62 

K8·.010 ~ 1.30 2.468 .26. 1.00 1.12 79K80237 ·63 • 791<80240·63 

KB· .020 ~ 5.18 2.468 .26 1.00 1.12 791<80237-64, 791(80240·64 

IC8~ .030 ~ I 1.66 2.468 .26 1 .e0 1.12 79K80237•65, 791<81240·65 

K8· .040 ~ 20.73 2.468 .26 1.00 1.12 79K80237·6b. 791(80240-66 
N 

K8· .050 ~ 32.40 2.468 .26 1.00 1.12 79K80237·67, 791(80240•67 ... 
.0 

K8· .060 ~ -46.65 2.468 .26 1.00 1.12 791<80237-68, 791<80240·68 -. -
K8·.11170 'h 63.50 2.468 .26 1.00 1.12 79K80237•69, 791(80240·69 -

~ 79K80237·70, 791<8024111-70 
Q. 

ICB· .080 82.94 2.468 . 26 1.0111 1.12 .... 
> 
0 

K8· .090 ~ 105 2.468 .26 1.00 1.12 79K80237·71, 791<80240-71 a:: a. a. 
<1: 

CUSTODIAN• JOHN F. KENNEDY SPACE CENTER 

PROCUREMENT SPEC. STANDARD PART 
KSC·F·I24 ORIFICE, UNION, BLKHO 
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KSC 0£ SHEET 3 OF 4 

121 



,~. 

GP-.425 

• • • 
rED 

4
s7 3c0ASS 

OASH NO. TUBE F'LOW RATE A B . c 0 SUI'ERCEDES P/N 
CRE CD SCF'M DIM DIM DIM O.IM 

STEEL REF' 
~ 

Ka-·. 100 \7 130 2.'168 .26 1.01!1 1.12 791<80237·72. 791<80240-72 

KB·. I 10 ~ 157 2.468 .26 1.00 1.12 791<80237-73. 79K80240·73 

KB· .120 * 187 2.468 .26 1.1!10 I. 12 791<80237-74, 79K80240·74 

1(6- .130 \7 . 2I9 2.468 .26 1.1!10 I. I2 791<81!1237·75, 79K802.1l0·75 

KB· .140 * 254 2.468 .26 1.00 I.I2 791<80237-76. 79K802411!1-76 

KB- .150 \7 292 2.468 .26 1.00 1.12 79K80237·77, 791<80240· 77 

KB·. I60 \7 332 2.468 .26 1.00 1.12 791<80237·78. 79K802410·78 

KB·. 170 \7 375. 2.468 .26 1.00 1.12 791<80237·79, 79K80240·79 

KB· .180 \7 420 2.468 .26 1.00 1.12 791<81!1237·80, 791<81!1240·80 

KB-.190 * 468 2.468 .26 1.00 . 1.12 791<80237·81. 791<80240·81 ... ... 
KS-.200 * 518 2.468 .26 1.00 1.12 791<81!1237•82. 791<80241!1·82 . -. 
KB-.210 * 571 2. 468 .26 1.00 1.12 791<80237·83. 79K80240·83 ... 
KB· .220 \7 627 2.468 .26 1.01!1 1.12 791<80237~84. 79K80240·84 ~ 

:::> 
KB· .230 \7 686 2.468 .26 1.01!1 1.12 79K80237·85, 79K802410·85 ...J 

0 
u 

K8· .240 * 746 2.468 .26 1.00 1.12 791<80237"86. 791<802410•86 Cll .... 
KB·. 250 * 810 2.468 .26 1.00 1.12 79K80237·87. 791<802410·87 c ... 

u 
Kl2 ~ . BLANK 3.lil~6 .39 1.37 1.56 791<80237·93. 79K8lil2410•93 a: 

"' t 
a.. 

K12· .100 ~ 130 3.046 .39 1.37 1.56 79K80237·94, 791<80240·94 :::> 
Cll 

I Kl2·.120 ~ 187 3.046 .39 1.37 1.56 791<80237·95,' 791<80240·95 c ... c 
Kl2·.140 ~ 254 3.046 .39 1.37 1.56 791<81!1237-96. 791<800140-96 c 

"' 
kl2·.160 ~ J3C! 3.046 .39 1.37 1.56 79K8B237•97,· 791<80240-97 ~ 

~ 
Kl2· .180 * 420 3.946 .39 1.37 1.56 791<80237·98, 79K802410·98 c .... 
K 12· .200 ~ 518 3.0416 .39 1.37. 

en 
1.56 79K80237·99, 791(80240·99 > 

Kl2·.220 * 627 3.046 .39 79K8lil2410·100 
... 

1.37 1.56 79K80237·100, a: 

Kl2·.240 ~ 746 3.0"16 .39 1.37 1.56 79K8111237·1.01. 79K80240·101 

Kl2·.260 ~ 874 3.046. • 39 1.37 1.56 791<80237·102 • 791<80240-11!12 

Kl2-'.280 * 1014 3.1!146 .39 1.37 1.56 791<80237•103. 79K80240·1lil3 

1<12·.300 * I 164 3.046 ·.39 1.37 1.56 791<80237·104. 79K80240·1lil4 

Kl6 I BLANK 3.093 .38 1.62 1.87 791(80237·110, 79K802410·110 

kl6- .100 I 130 3.093 .38 ·1.62 1.87 791<80237- I I I , 791<802410-111 

1<16-.141!1 1 254 3.093 .38 1.6~ 1.87 791(80237- i 12. 79K8024lil·ll2 

Kl6·.18lil I 420 3.093 .38 1.62 1.87 79K80237·1 I3, 79K88240·1I3 

Kl6· .220 I 627 3.093 .38 1.62 1.87 79K80237·114, 791(80240·114 
N 

874 3.11193 .38 1.62 1.87 .79K80237·115, 79K8111240· 115 "' KI6·.26111 I . 
.0 -Kl6· .380 I 1164 3._11193 .38 1.62 1.87 79K80237· 116, 79k8024lil· I 16 0 --Kl6·.340 I 1'195 3.093 .38 1.62 1.87 79K80237·117. 79K80240· II 7 
0 

Kl6·.380 I 1868 3.093 .38 1.62 1.87 79KB02J7·118. 791(8024111· 118 ... 
> 

K 16· .420 I 2282 3.093 .38 1.62 1.87 791<80237 • I 19. 79k80240· I I 9 ~ a.. 
~ 

CUSTODIAN: JOHN 1'. KENNEDY SPACE CENTER 
PROCUREMENT SPEC. STANDARD PART 

KSC·F· 124 ORIFICE, UNION, BLKHD 
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APPENDIX A: 

GP-425 Rev. G 
Amend2 

KC-152 Fitting Dimensional Change Justification 

Background 
. Allan Aircraft discovered a problem with the dimensions of the KC-l 52 reducer fittings while 
attempting to manufacture them and infonned NASA Fluid Design, NE-F2. The KC-1 52 
drawing bas various reducers ranging in size from 1/4" to 2" diameter. The particular fitting that 
fell apart was a K24B-12D (1.5" toW' reducer). Other sizes of the KC-152 fitting were 
evaluated and errors in the drawing were found between conversions of 79K80266 (Union, Butt­
weld Reducer) to KSC-GP-425 (Fluid Fitting Engineering Standards). The dimension errors 
have been present since 1990, and the Kl2G-4A fitting has bad dimension errors since 1979. 
Some sizes cannot be manufactured with the listed dimensions while others have an under-sized 
wall thickness in ~e transition region. No known problems have occUlTed in any of the in­
service KC-152s. KC-1 52 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-152, 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 passed, and four cannot be manu&ctured as dimensioned. The report, KSC-T A-9724, details 
the analysis and makes initial recommendations 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 thicmess of the larger end opening for all .fittings. NE-Ml and TA­
B2Bs analysis and report shows that if the transition wall 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 detennined 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 hilve 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 .. 
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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. 
Tbe KC 116 drawing defines variouS NPT·Fiared Tube adapters ranging in size from 1/4" to 2" 
diameter. The particular fitting in question is the KC 116 /20-20 adapter. The specific 
discrepancy between theKC 116 standard and an industry standard 
SAE AS 4309/20-20 is in the size of the wrench hex. KC 116/20-20 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 ofKSC Fluid Fitting Engineering Standards 
(NASA /KSC-GP 425) has shown that the change of wrench hex size for the 
KC 116/20-20 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-X.X 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. 1S" wrench hex 
size. Approach to staDdardizing the dimension of . 
KSC 1 16 I 20-20 W8$ 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 
maximwn torque installation procedure. For illustration 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 S% difference in induced stress thus resulting in 
only minor difference in defonnation to the wrench hex flats. This difference in deformation of 
the wrench hex flats is negligible. Since the body of the fitting does not change-between the two 
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wrench hex options, the stresses induced due to internal pressure are 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 determme 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 ex&mination 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". 

Recommendation 
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 
reconunendation 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 engineeririg 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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