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GP-425
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. NONGOVERNMENTAL STANDARDS

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

The nongovernment standards shown in this document are interchangeable with
“KC” fittings and are preferred for new design. “KC” fittings shall be utilized until
existing stocks are depleted. New procurements of fluid fittings equivalent to “KC”
fittings shall use the preferred nongovernmental standards.
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-32 | 2 [2.5008-12-uny-3a [1.781] *®®3| 476 |2.375]1.880]2.750 2.3812.489|2.500 3
5
&
-
>
&
©)
8
2
>
¥
6 % |1.104 .156 | .481 | .141 | .688 .007 | .336 | .401
8 % 1.26@ .187 ) .570 | . 156 875% .014 | .450 515
8| % |1.4e1 .219].628| .172 |1.000| .032 | .02¢ | .562 { .625 |.0683
12 ] % 1.188 .023 | .685 | .750
1.572 .737
16| 1 1.438 .968 [1.833
125
-20 | 1% |1.619 .789 1.75@ .029 |1.200]1.281
.234 .188 .40 .e71
24 | 1% |i.635 .800 2.000 1.450)1.531
-28 | 1% [1.791 .873 2.375 1.69|1.79@ n
.250 | .044 .90 8
-2 | 2 |1.918 .883 2.625 1.940)2. 040 &
©
o
%
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NOR ANY OBL IGATION WHATSOEVER
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OR CONVEYING ANY RIGHTS OR PERMISSION TO

SPECIF ICATIONS,

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPO!

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY
OR IN ANY WAY SUPPLIED THE SAID DRAWINGS.

WHEN GOVERNMENT DRAWINGS.
ANY MANNER LICENSING THE HOLDER OR ANY QTHER PERSON OR CORPORAT|ON.

PROCUREMENT OPERAT ION.
HAVE FORMULATED. FURNISHED.
VENTION THAT MAY IN ANY WAY BE RELATED THERETO.

NOT ICE»
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FED SUP CLASS

NONE

GROOVE FORMED SHALL BE SMOOTH AND FREE OF ALL THREAD MARKS.

2. ON STYLE S FITTING END THE L DIMENSION PROVIDES FOR A WASHER TO
FORM BACKING FACE AGAINST BULKHEAD AND A .0@31 INCH LAND FOR
:g‘s‘xjusogxm IN BULKHEAD. ON STYLE E FITTING END NO WASHER IS

fg?gVDE ALL BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE

DIMENSIONS IN INCHES UNLESS OTHERWISE SPECIFIED.

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

LEAVE GROOVE CORNERS AND EDGES .@0@5 MAXIMUM RADIUS. FINISH GROOVE
TO 64 MICROINCHES AA MAX.

DIMENSIONS C. D. F. 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 .@25 T.I[.R.

10;;0-‘;5?0“?!70" DIA.) SHALL BE CONCENTRIC TO DIMENSION °C° WITHIN

SOUARENESS BETWEEN THREAD PITCH DIAMETER AND FACE OF HEX ON STYLE

E OR FACE OF SHOULDER ON STYLE S FITTING ENDS SHALL NOT EXCEED .005
FOR SIZES DASH 10 AND SMALLER OR .@@8 FOR LARGER SIZES. WHEN
MEASURED AT THE OUTER DIAMETER OF THE FACE.

CHAMFER 45- « 5+ OPTIONAL.

ROUGHNESS OF MACHINED SURFACES SHALL BE 125AA MAXIMUM PER ANSI
B46.! UNLESS OTHERWISE SPECIFIED.

V

NOTES»

v Vv Vv VT
(0) REVISED & REDRAWN FOR FORMAT 9-1-97

REVISEDs gc) REV & REDRAWN 8-1-90

APPRQVED: 8-12-6%

CUSTODIANs JOHN F. KENNEDY SPACE CENTER

|PROGRBERT SPec. TING END. STANDARD OESION STeNgARD

FIT
e DIMENSIONS FOR BULKHEAD oy
COORDINAT JON STATUS‘ FLARED TUBE CONNECTION Cl

KSC OF FOR SEAL RING SHEET 3 OF 3
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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 INCUKS NC RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY
HAVE FORMULATED, FURNISHED.- OR IN ANY WAY SUPPLIED THE SAID ORAW(MGS. SPECIF[CATIONS., OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN
ANY MANNER LICENSING THE MOLDER OR ANY OTHER PERSON OR CORPCRATION. Oft CONVEYING AMY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY PATENTED IN-
VENTION THAT MAY IN ANY WAY BE RELATED THERETO, v _
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NOTICE»
HAVE FORMULATED.

ANY MANNER LICENSING YTHE HOLDER OR ANY OTHER PERSON OR CORPORAT ION.
VENT[ON THAT MAY IN ANY WAY BE RELATED THERETO.

WHEN GOVERNMENTY ORAWINGS.
PROCUREMENT OPERAT [ON.

SPECIF ICATIONS OR OYHER DATA ARE USED FOR ANY PURPQSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENY
THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBL IGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY
FURNISHED. OR IN ANY WAY SUPPLIED THE SAID ORAWINGS., SPECIFICATIONS, OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR DTHERWISE AS [N
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY PATENTED IN-

R a
g B
= C F
R £ %iﬂ & -.000|+.003 ..002
HERIE THREAD T A 8 |-.ee5| DiA E -.003| J L v v " ¥
21 7 ElE DASH | TUBE MIL-S-8879 pia ..000| Dia ..000| -.015|. .0014 MIn 2
gl . 0 -1045 -.045| - .000|- . 0014 *.002) REF )-.001
4 NO. | REF
al # = I— B> 1
g : 4| Y% |.4375-20-0NF-3a | 172 722031 200 | 359 | .193 | .60 .364 | .565 | .075 | .020 |.0875] .220 | .261 |.0533
6 | % |.5625-18-UnuF-3a | .297 .213] .476 | .318 | .813 .48t | .571 | .@83 .007 | .336 | .401
8 E 8 | % |.7500-16-UNsF-3a | .391 [-.004| .268 | .654 | .426 |1.000| - 92| .ce0 | .672 | .094 014 | .450 | .515
n :
Z % Al ‘0| % |.8750-14-UNJF-3a | .484 .281 | .767 | 539 1,125 .773| .773| .107 | .@32 | .024 | .560 | .625 |.0c83
Z —
m % — 12| % |i.0625-12-uns-3a | 609 |-.005 938 | .664 |1.375 .945 | 879 .023] .e85 | . 750
e : .330 _
- SE 6 | 1 |1.3125-12-UNJ-3a | 844 | - 207 t.188] 913 |1.625 1.195] ,926 .968 |1.033
- +.016
— .
o= © 2 20 | W |1.6250-12-UNu-3a |1.078] ool 382 |1.501|1.147]1.875 1.507| .973 .029 |1.2001.281
> 0 n ‘205 .125| .040 .071
. l'£ . 24 | 1% |1.8750-12-UNJ-3a 1,312 * .39 |1.750)1.381]2.125 1.7561.098 1.450(1.531
M~O 8 28 | 1% [2.2500-12-UNJ-3n |1.547 .466 |2.125|1.646|2.508| - .020|2. 131{1.223 1.6901.79%
Op- H e .50 | .@44 .899
) s -J2 2 2.5000-12-UNJ-3A [1.781] ° .476 ]2.375|1.8808|2.750 2.381)1.348 1.940]2.040
wn
oo
[n]
> 2 % m NOTESs == SOUARENESS BETWEEN THREAD PITCH DIAMETER AND FACE OF HEX SHALL NOT
—~ D a EXCEED .005 FOR SIZES DASH 10 AND SMALLER OR .@@8 FOR LARGER SIZES.
mO |2 WHEN MEASURED AT THE OUTER DIAMETER OF THE FACE.
-y
o % 3 2. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. REMOVE BURRS AND SLIVERS.
E - o 3. DIMENSIONS IN [NCHES. UNLESS OTHERWISE SPECIFIED.
(%) % == THIS SURFACE SHALL BE FREE OF BURRS. LONGITUDINAL AND SPIRAL TOOL
MARKS AND SHALL BE SMOOTH EXCEPT THAT ANNULAR TOOL MARKS WILL BE
m ALLOVED T0 64 MICROINCHES AA MAX,
B> LEAVE CROOVE CORNERS ANO EOGES .8@5 MAX RADIUS. FINISH GROOVE T0
64 MICROINCHES AA MAX.
4 o E=> ODIMENSIONS C. D. F. AND X SHALL BE CONCENTRIC WITH EACH OTHER AND
LR I b WITH ALL ELEMENTS OF THE 37: ANGLE CONICAL SURFACE MEASURED AND
“10 |5 CALCULATED AS INCLUDED ANGLES WITHIN .@05 T.1.R.
H % . .
ve e = (IWREAD PLICH DIA.) SHALL BE CONCENTRIC O DIMENSION “C' WITHIN a
ol Z
% 8. ROUGHNESS OF MACHINED SURFACES SHALL BE 125AA MAXIMUM PER ANS| icé
~ a B46.1 UNLESS OTHERWISE SPECIF IED. =3
M
APPROVED: 5-10-65 REV ISEDs (C) REVISED AND REORAWN 8-1-98  (0) REVISED & REORAWN FOR FORMAT 9-{-97 -

Gev-do



GP-425

3%z FED SUP CLASS
3.%0 4730
1T
3E2Z A
(X = »
Bg;& _‘:_"E'_'T'I» 2% THREAD T (REF) |
<°oZ FLTTING END PER - \ REF

] KC14] FOR Tui
&lggj SIZE SPECIFIED &£ - (—DETML A

> = W

IOV o
oI= 2 e e =
o1 e
Zr-Q
—) e~ = -
LEEy
5= FITTING END PER EKCS]!DZSE :

C . TYLE E. FOR TUB

o ny Lol TR CecTFien |
Eo®S% DEPTH D
—-Zo&
qug SEAL RING

« PER KC103
Sats (REF )
< A
Lo x
wovn
Z—r0O
239
C*nd
z-5

- [~
Z = - o
aqax .
18588 5
cBE @
028 DETAIL A z
_-0 z
g BE 8
we o
[~ X =2l
" CONICAL END MATES I e
£-¢> DASHNO- _|witwritring For | TUSEEND | et o | D 2
Q - -
P~ CRE AL TUBE | THREAD T |-.@75 o
1538 STEEL | ALLOY TUBE 00 o | Ref B B

——— >
goux s . 974 | 172 | .219 b
23cY¥ L e ¥ Y% | 7716-20 «
Pt il B Y% 1.ees| .219 | .313 | Q)
ne " -
5. .8 K8-6 D8-4% % 9/16-18 =
g2 Ki10-6 | D10-6 % 1.036| .234 | .281 o
qgg-f : 2 ;
g538 xi2-4 | DI2-4 Y | 7716-2 - o
3585 Ki2-6 | DI2-6 % % | 9716-18 .266 | .313
=14 A 1.193
\é-lazg Ki2-8 Di12-8 % 3/4-16 -
o§:u K16-8 | D16-8 : 1271 f o e
- =8 K16-12 | D16-12 % |1-1716-12]1.474
g§§§ k20-8 | D20-8 % | 3/4-16 [1.an .438
55?:'{:; K20-12 | D28-12 1-1/4 % |1-1716-12]1.536] .313 | .375
S8Raw k20-16 | D20- 16 1 |1-5/16-12]1.599 .a38
cngc? K24-12 | D24-12 % |r-ise-i2l .
‘%5558 K24-16 | D24-16 1-1/2 v |i-5/16-12 .344
I b k24-20 | D24-20 1-174 | 1-5/8-12 [1.693 .500 "
ga=8g X32-16 | 032-16 1 |1-5/16-12|2.9836 .625 ¢t
—— ®
§§S§3 K32-20 | D32-20 2 1-174 | 1-6/8-12 | 1.786| . 406 | .a69 T
SYs23g 2 -7/8-12 |1.911 .531 =
ESTg K32-24 | D32-24 1-172 | 1-7/8 &
g 5:¥>- 3
£:27% x

3%o g
$=32z
38stz OHN F. KENNEDY SPACE CENTER
L& 88 [cusTonian: J : —

it TANDA!

@, < 5+ [PROCUREMENT SPEC. s

1] REDUCER-ADAPTER, CONICAL

5522 e END FITTING AND FLARED KC106
85 Eo| commaTion S8 FOR SEAL RING
8%, TUBE SHEET 1! OF 2
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OR OTHER DATA S NOT REGARDEO BY IMPLICAYTION OR OTHERWISE AS IN

OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN [N CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
SPECIFICATIONS,

THE UNITEQ STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MaY

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,
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FED SUP CLASS

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

EXAMPLE OF KC1@6K8-6 = REDUCER-ADAPTER - FOR % 0D TUBE CONICAL FITTING
PART NOS. END TO % OD TUBE, CORROSION RESISTANT STEEL

KC106DI2-4 = REDUCER-ADAPTER - FOR % 0D TUBE CONICAL FITTING
END TO Y4 0D TUBE, ALUMINUM ALLOY

MATERIAL : SEE_PROCUREMENT SPECIFICATION; ALUMINUM ALLOY, 2824-76, CODE *D':
CORROSION RESISTANT STEEL (CLASS 316), CODE °*K* (WAS CODE "C")
FINISH: SEE PROCUREMENT SPECIFICATION S
SCREW THREAD:  SEE PROCUREMENT SPECIFICATION. :
NOTES: 1. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. z
a
2 DIMENSIONS IN INCHES UNLESS OTHERWISE SPECIFIED. g
w
< FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT =
DOCUMENTS REFERENCED HEREIN. 2
<
q. REFERENCED DOCUMENTS ‘SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION o
D. o
5. MARKING OF FITTINGS SHALL BE CONSISTANT WITH PROCUREMENT SPECIFICATION USING z
[:3
=
a
w
[
>
Lad
[3

WHEN GOVERNMENT DRAWINGS,

PROCUREMENT OPERAT{ON,

HAVE FORMULATED, FURNISHED,

ANY MANNER L ICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,
VENTION THAT MAY [N ANY WAY BE RELATED THERETO.

NOTICE:

g
g
S T JOWN F. KENNEDY SPACE CENTER
et | REDUCER-ADAPTER, CONICAL Stanoaro pat
COORDINATION STATUS END FITTING AND FLARED KC106
KsC € : TUBE FOR SEAL RING e

KSC FORM 32-85 (CG 4/92)
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OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR QOTHERWISE AS IN

SPECIF [CATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTYHER DATA ARE USED FOR ANY PURPOSE OTHER THAN (N CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,
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REVISED! {£) REV & REDRAWEN B8-1-90

—

FED SUP CLASS
KC139
e  —tm SWIVEL NUT 4730
! DETAIL A } FITTING END PER KC137
\4 - FOR APPLICABLE TUBE END
|
ST /
e b SEAL RING
T a THREAD T s 14 4 THREAD T pgRr kC103
Lkgpid (REF) ~ 1! '| kc16s RETAINING ¢REF) REF )
lllll |l|l|wmg
0 &= I
F1TTING END PER KC1@5
STYLE G FOR APPLICABLE
TUBE SI1ZE. TWO ENDS -
DETAIL A
SWIVEL NUT
DASH NO. | 1yge | THREAD T | DIM.|B DIM| ¢ o |E PAD| ~ KC139 RETAIN
CRE | AL oD REF +.000 | +.800| DIM | RAD | DIM. [Tcag T ING
STEEL |aLLov| REF -.063| -.063| REF | +.03 STEEL |aLLoy| WIRE
—— e e —————
Ke | Da Y% | 7716-20 | .906 | .704 o4 | kcies-4
kK6 | De % | 9/16-18 |1.078] .891 [1.250 .563 | k6 | D6 |KC165-6
k8 | D8 % 3/74-16  |1.266] .969 |1.375 .750 | 8 | D8 [kC165-8
.29
Kie | Die % 7/8-14  11.469[1.141]1.625 .875 | k10 | D10 |XCl165-10
Ki2 | D12 % |1-1716-12 [1.672|1.2041.750 1.863| K12 | D12 |KC165-12
K1é D1é 1 1-5716-12 |1.828]1.422|2.000 125 1.313] K16 D16 [KC165-16
K20 | D20 1% | 1-5/8-12 (2.078|1.704|2.313 1.625| k20 | D20 |KC165-20
k24 | D24 1 | 1-7/8-12 |2.344]1.875|2.894 . [1.875[ k24 | D24 |KC165-24
k28 | D28 | 1% | 2-1/4-12 12.828l2.063|2.900 2.250| k28 | D28 [KC163-28
k32 | D32 2 | 2-172-12 |3.078|2.454|3.375| .250 |2.500| k32 | D32 |kC165-32
MATERIAL : SEE PROCUREMENT SFECIFiCATION,
ALUMINUM ALLOY, z014-T6, CODE D~
CORROSION RESISTANT STEEL (CLASS 316), CODE K~ (WAS CODE ")
FINISH: SEE PROCUREMENT SPECIFICATION,

SCREW THREAD:

SEE PROCUREMENT SPECIFICATION.

NOTES: 1. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED.
& OIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS =.016.
3. FOR DESICN 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.
un
S. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING v
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN bt
ON THIS DRAWING. &
E=> TOLERANCE UP TO AND INCLUDING -6 SIZE $2-1/2° ABOVE -6 SIZE 2i-1/2°. s
w
EXAMPLE OF KCIB7K8 : TEE WITH SWIVEL END ON RUN, '5* OD TUBING, CORROSION RESISTANT STEEL 3
PART NOS. KC187D12 = TEE WITH SWIVEL END ON RUN., %" OD TUBING, ALUMINUM ALLOY §
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F-124 TEE—ASSY ’ FLARED TUBE
TR FEMALE SWIVEL END ON KC1@87

KSC FORM 32-85 (CG 4/92)




TION WITH A DEFINITELY RELATED GOVERNMENT
M, USE, OR SELL ANY PATENTED IN-

SOEVER AND THE FACT THAT THE GOVERNMENT MAY

S

P
CR OTHER DATA IS NOT REGARDED 8Y IMPLICATION OR OTHERWISE AS IN

SPECIFICATIONS,
O’ CONVEYING aNY RIGHTS OR PERMISSION TO MANUFACT

SPECIFICATIONS OR OTHER DATA ARE U3ED FOR AHY PURPOSE OTHER THAN IN CONNE

THE UNITED STATES GOVERNMENT THEREBY INCURS NC RESPONSIBIL !TY NOR ANY OBL [GATION WHAT

OR [N AMY WAY SUPPLIED THE SAll ORAwINZS,
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FEO SUP CLASS

F DETAIL A | A
’ .
- — p . b —
- - I
B / 2)
€ SEAL RiNG
AN924 NU'l'r : L Tr(RREEﬁFD) T 8 PER KC103
L FITTING END PER KC105 . U
g STYLE G FOR APPLICABLE
TUBE SIZE 90 =
KCiap f1 1| ¢! bl
WASHER } ——t
]
FITTING IND PER KC138
STYLE T FOR APPLICABLE '
TUBE S!ZE DETAIL A
| y
DASH NO. | wyge | THREAD T s DIM.IB DIMJE RAD|R RAD|F pap| _ BULKHERD NUT .
CRE | AL 00 REF +.000|+.000| +.03 | -.@3 | DIM. [FOR AL | FOR CRE | FOR AL |
SsTEEL |actov| REF -.063| - 063 -.03 | -.03 |+.016| STEEL | ALLOY | STEEL | ALLOY
K4 D4 Y 7/16-20 -906 |1.863| .063 | .242 | .438 [AN924-K4 | AN924-D4 | KC14@BC4 | KCI40DA | | =
ke | o6 | % [one-is Jieveliaei] 1317|563 [ans2e-ke|ans24-06 | kcisace | kcidans |-
.094 ;
K8 D8 Y% 3/4-16 1.266|1.485 .414 | 750 |AN924-K8|AN924-D8 | KC140C8 | KCI40D8 ;
Kie ci1e % 7/8-14 1.469(1.735 .484 | .875 |AN924-K19AN924-DIO|KC140C10|KC140D10 é
K12 D12 % 1-1/16-12 |1.672%1.969 .586 |1.063N924-K12JAN924-D12|KC140BC12|KC140D12 W
Kio {016 [ 1 [1-5/16-12 [1.828[2.078] | .719 [1.313[aN924-K16an924-016[KC148C16[KCI140D16 | |
k2o | 020 [ 1% [1-3/8-12 |2 278]2.281 .875 | 1.625 fang24-k2glans24-020 [kc 1 40c20 | ke 140020 | | &
K24 024 1% 1-7/8-12 [2.344|2.422 1.2311.875 AN924-K24/AN924 -D24 | KC 1 4@C24 | KT 40024 oY
A
k2s | 028 | 1% | 2-1/4-12 [2.828]2.313 1-125]2.250 fan924-x2glans24-028 [kC 1 40C28 | k1 apn28 | [
k32 | 032 | z | 2-1/2-12 {3.978|2.922| .188 | 1.383[2.500 |an924-K32aN924-D32 [KC 1 40C32 | KCi40D32 | |
e =
Z

MATERIAL : SZE PROCUREMENT SPECIFICATION.
ALUMINUM ALLOY, 2814-75, CODE D~
CORROSION RESISTANT STEEL (CLASS 316), COCE X~ (wA5S CODE C™)
#AN924 CRES NUTS MAY BE EITHER 304, CODE U~ OR 316, CODE X'

FINISH: SEE PROCUREMTNT SPECIFICATION.
SCREW THREAD: SEE PROCUREMENT SPECIFICATION.

NOTES: i. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE WCTEC.
2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS :.9]6.
3. Sggucés!'GsN ;EEFAETRL?NEC EPDLFHPEORSEEli THIS onawmc_ TAKES PRECEDENCE OVER PROCUREMENT
4. FR'SSESIEON.CEU OOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION
S. NMKIPG-DF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPEE]F]CAYIONI USING

APPLICABLE XT STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN
ON THIS DRAWING.

D TOLERANCE UP YO AND INCLUDING -6 SIZE 22-1/2° ABOVE -6 SIZE 21-1/2°.
EXAMPLE OF KC1@8K8 = ELBOW. 's' 0D TUBING, CORROSION RESISTANT STEEL

APPROVED: 5-18-65

WHEN GOVERNMENT DRAWINGS,

ANY MANNER. LICENSING THE HOLDER OR ANY OTHER FERSON OR CORPORATICN,

VENTION THAT MAY IN ANY WAY BE RELATED THERETO,

HAVE FORMULATEO. FURNISHEO,

PROCUREMENT OPERAT ION,

NOTICE:

PART NOS. KCI188012 = ELBOW, %" 00 TUBING, ALUMINUM ALLOY
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC.
oo ELBOW ASSY, 90°, FLARED RO o
COORDINATION STATUS TUBE & MALE ADJUSTABLE ' KC128
g END, FOR SEAL RING —

KSC FORM 32-85 (CG 4/92)
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ELY RELATED GOVERNMENT

0P OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SFECIFiCATIONS,
Ck CONVEYING ANY RIGHTS CR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN [N CONNECTION WITH A DEFINIT
THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBL IGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

FURNISHED. OR IN ANY WAY SUPPLIED THE SAID DRAWINGS.
ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATIUN,
VENTION THAT MAY IN ANY WAY BE RELATED THERETO.

WHEN GOVERNMENT DRAWINGS,

HAVE FORMULATED,

NOT[CE:

PROCUREMENT OPERATION,

fory
[

'I' @ - / o | i o e ;

FED SUP CLASS

THREAD T
(REF ) 4730
€ DETAIL A A= | FITTING END PER KC105
N STYLE G FOR APPLICABLE
, == TUBE SIZE, TWO ENOS

SCREW THREAD:

; ( FOR APPLICABLE TUBE SIZE
- SEAL RING
1 PER ch:ma
i THREAD T i il
oo | tREF) b 1
1P L 1
ff/lr |
[ l
| KC139
KC165 RETAINING SWIVEL NUT
WIRE
DETAIL A
SWIVEL NUT
JASH NO. TUBE | THREAD T c D |E PaD|  kC139 RETAIN
DIM | RAD | DIM. ING
CRE | AL CRE | aL
STEEL |aLLOY| REF STEEL |aLLoY| WIRE
K4 D4 A 7/16-20 KC165-4
K6 D6 % 9/16-18 |1.078| .891 |1.250 .563 | Kké 06 | KC165-6
X8 o]} Y% 3/4-16 1.266| .969 |1.375 - .750 | k8 DB | KC155-8
o 4
Kie | D12 % 7/8-14 1.469|1.141(1.625 .875 | K12 | DI1@ {KC165-10
K12 | 012 % |1-1716-12 |1.672]1.204]1.750 1.863| K12 | D12 |KCi65-12
K16 | DI 1 1-5/16-12 {1.828]1.422|2.000 128 1.313| K16 | D16 |KC165-16
! K20 | D20 A 1-5/8-12 '|2.878]1.704]2.313 1.625| K20 | D20 |KC165-20
1 K24 | D24 1% 1-7/8-12 |2.344|1.875|2.594 188 1.875| K24 | D24 |KC165-24
K28 | D28 1% | .2-17a-12 |2.828|2.063]|2.900 2.250| k28 | D28 |KC165-28
K32 | 032 2 2-1/2-12 |3.078|2.454|3.375| .250 [2.500| K32 | D32 [KC165-32
MATZRIAL : SEE PROCUREMENT SPECIFICATION,
ALUMINUM aLLOY, 2014-Té, CUDE D~
CORROSION RCSISTANT STEEL (CLASS 316), CODE K" (WAS CODE "C™)
FINISH: SEE PROCUREMENT SPECIFICATION.

SEE PROCUREMENT SPECIFICATION.

FITTING END PER KC137

REVISED: (E) REV & REDRAWN 8-1-90

NOTES: 14 REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED.
2. DIMENSIONS IN INCHES. WUNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS :.016.
3 FOR DESICN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
DOCUMENTS REFERENCED HEREIN.
4. BEFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION
' ) n
S MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 0
APPLICABLE KC STANDARD AND PART NUMBER DESICNATIONS AS SHOWN ]
ON THIS DRAWING. ‘;‘
E==> TOLERANCE UP TO AND INCLUDING -6 SIZE 2-1/2° ABOVE -6 SIZE £1-1/2°. 5
EXAMPLE OF KC1@9K8 = TEE WITH SWIVEL END ON OUTLET. %' 0D TUBING, CORROSION RESISTANT STEEL g
PART NOS. KC109012 = TEE WITH SWIVEL END ON OQUTLET, %" 0D TUBING, ALUMINUM ALLOY g
CUSTODIAN: JOWN F. KENNEDY SPACE CENTER
KSC-F-124 TEE ASSY, FLARED TUBE, :
COORDINATION STATUS FETMALTE SWIVEL END ONG KC109
FOR AL RIN
KSC DE OUTLET, 0 SEAL I SHEET 1 OF 1

KSC FORM 32-85 (CG 4/92)



OR OTHER DATA IS NOY REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIFICATIONS,
CR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIHILITY NOR ANY OBLIGATION WHATSOSVER AND THE FACT THAT THE GOVERNMENT MAY

OR [N ANY WAY SUPPLIED THE SAlO0 DORAWINGS.

WHEN GOVERNMENT DRAWINGS,
ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,

PROCUREMENT OPERATION,
HAVE FORMULATED, FURNISHED,
VENTION THAT MAY [N ANY WAY BE RELATED THERETO.

NOTICE:

GP-425

FED SUP CLASS

4730

REVISED! (G) REV & REDRAWN 8-1-99

i A 8 ]
FITTING END PER XC138
I STYLE T FOR APPLICABLE
——— — TUBE SIZE
=) ; _'". =
IS o, N L e
- | +y LR -
- - | A =
/ E/ 8 SEAL RING
THREAD T | \ THREAD T pgR kC103
{REF) R {REF) REF)
Ta | a]aws2a kciao
b NUT WASHER
90 =
FITTING END PER KC105
STYLE G FOR APPLICABLE
TUBE SIZE, TWO ENDS
DETAIL A
DASH NO. | pier BULKHEAD NUT WASHER
CRE | AL FOR CRE [ FOR AL
STEEL |ALLOY STEEL ALLOY
K4 7/16-20 AN924-K4 | ANS24-D4 | KC140C4 | KC14@D4
K6 | 06 % | 9/16-18 |1.078]1.281 poq |363 [AN924-Ke| aN924-06 | KC144C6 | KC 14006
k8 | 08 % 374-16 |1.266(1.485| " .750 |an924-x8|an924-D8 | kC140C8 | kC14808
kie | oo | % 7/8-14  |1.469]1.735 .875 JAN924-K10{aN924-D10|KC140Ci2 | KC140010
k12 | oi12 % |i-1716-12 |1.672]1.969 1.@63AN924-K 1 0aN924-D12|KC140C12 | KC140012
K16 | D16 i |i-5/16-12 |1.828|2.878) . |1.313jAN924-K16/aN924-016|KC140C16 | KC140D16
k20 | D20 | 1% | 1-5/8-12 |2.078]2.28) 1 .625 |AN924-K20|aN924 - D28 | KC 1 40C2@ | KC 140020
k24 | D24 | 1% | 1-7/8-12 |2.344|2.422 1.875 jan924-k24[an924-D24 [KC 148C24 | KC1 40024
k28 | 28 | 1% | 2-104-12 |2.828]2.813 2.250 jaN924-K28{aN924 - D28 | KC140C28 | KC1 40028
k32 [ 032 | 2 [2-1/2-12 [3.078|2.922( .188 |2.500 lanN924-Kk32an924-D32| ke i40C32| KC 1 40032
MATERIAL ¢ SEE PROCUREMENT SPECIFICATION.

ALUMINUM ALLOY, 2014-T6, CODE D"

CORROSION RESISTANT STEEL (CLASS 316), CODE K™ (WAS CODE C°)

#AN924 CRES NUTS MAY BE EITHER 304, CODE -J" OR 316, CODE K .
FINISH: SEE PROCUREMENT SPECIFICATION.

SCREW THREAD: SEE PROCUREMENT SPECIFICATION.

NOTES: 1.  REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED.
DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS +.016.
3. FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
DOCUMENTS REFERENCED HEREIN.
4. BEFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION
N " w0
0
5.  MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING ®
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN :
ON THIS DRAWING. ®
E=> TOLERANCE UP TO AND INCLUDING -6 SIZE 22-1/2° ABOVE -6 SIZE i-1/2°. e
EXAMPLE OF KCIIDKB = TEE. ADJ. END ON RUN, }%5* OD TUBING, CORROSION RESISTANT STEEL g
PART NOS. KC110012 = TEE. ADJ. END ON RUN, 3- 0D TUBING, ALUMINUM ALLOY §
CUSTODIAN: JOWN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD ‘PART
KSC-F-124 TEE ASSY, FLARED TUBE, '
COORDINATION STATUS MALE ADJUSTABLE END ON KCl1@
RUN, FOR
KSC DE UN, 0 SEAL RING SHEET | OF |

KSC FORN 32-85 (C6 4/92)
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OR OTHER DATA IS NOT REGARDED BY [MPLICATION OR OTHERWISE AS IN

SPECIF ICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIF ICATIONS OR OTHER DATA ARE USED FOR ANY PURPQOSE OTHER THAN [N CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY nNOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR [N ANY WAY SUPPLIED THE SAID DRAWINGS.
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FED SUP CLASS

4730

DETAIL A } A ) FITTING END PER KC105
4~ STYLE G FOR APPL ICABLE
1 - = - - TUBE SIZE, TWO ENDS
.-\ —-—»--—-—-r-——— b — - 4 -
- - -y
— ! iy
3 SEAL RING
THREAD T PER XC103
B8 (REF ) { REF )
.,._L -
- 90" = ——
KCi4e |11 |1 N
WASHER R
FITTING END PER KC138
STYLE T FOR APPLICABLE
TUBE SIZE DETAIL A
DASH NO. BULKHEAD NUT WASHER
TUBE | THREAD T DIM.B DIM.|E RAD|F PAD
T T B B e o
-. -. -. .. L L
STEEL | ALLOY % -
K4 D4 Ya 7/16-20 .926 |1.063| .063 | .438 |aN924-K4 | ANS24-D4 | XC14BCA | KC140D4 3
Ké D6 % 9/16-18 |1.878|1.281 094 .563 |AN924-K6 | AN924-D6 | KC148C6 | KC 14006 -
K8 D8 % 3/4-16 1.266|1.485] .750 |AN924-KB | AN924-DB | KC148CB | KC)4@DB ;
Ki1e | D10 % 7/8-14 1.469(1.735 .875 |AN924-K10|AN924-010|KC140C18| KC148D10 g
Ki2 | D12 % |1-1716-12 [1.672]1.969 1.063 AN924-K 12]aN924-D12|KC140C12 | KC140D12 Y
K16 | D16 1 1-5/16-12 |1.828/2.078| . |1.313/AN924-K16jAN924-D16|KC148C16|KC148D16 -
. >
K20 | D20 1% | 1-5/8-12 |2.878|2.281 1.625 |AN924 -K20)AN924 - D20 | KC 1 40C20 | KC +4DD2D w
K24 | D2a 1% | 1-7/8-12 [2.3844(2.422( 1.875 mvzc-xat]amzn-uu KC14@C24 | KC140D24 ©
k28 | D28 1% | 2-174-12 |2.828(2.813 2.250 mvu-xaa]nmza-oza KC140C28 | KC 146028 =
K32 | D32 2 2-i172-12 |3.878|2.922| .188 |2.500 m924-:3§m924-032 KC14@C32 | KC 148032 §
>
-
MATERIAL : SEE PROCUREMENT SPECIFICATION.
ALUMINUM ALLOY, 2D14-T6, CODE D~
CORROSION RESISTANT STEEL (CLASS 316), CODE K" (WAS CODE °C°)
#AN924 CRES NUTS MAY BE EITHER 304, CODE "J° OR 316, CODE K".
FINISH: SEE PROCUREMENT SPECIFICATION.
SCREW THREAD: SEE PROCUREMENT SPECIFICATION.
NOTES: REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NDTED.
2 DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS +.016.
3. FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
DOCUMENTS REFERENCED HEREIN.
A 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. f
= TOLERANCE UP TO AND INCLUDING -6 SIZE 22-1/2° ABOVE -6 SIZE t1-1/2°. §
EXAMPLE OF KC1IK8 = TEE. ADJ. END ON OUTLET.’f' 0D TUBING, CORROSION RESISTANT STEEL g
PART NOS. KC111D12 = TEE, ADJ. END ON OUTLET, %" OD TUBING, ALUMINUM ALLOY g
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F-124 TEE ASSY, FLARED TUBE
COORDINATION STATUS MALE ADJUSTABLE END ON KCll11
ot g OUTLET, FOR SEAL RING T M

KSC FORM 32-85 (CC 4/92)




OR OTHER DATA IS NOT REGARDED BY IMPLICATION DR OTHERWISE AS IN

SPECIF ICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESCPONSIBILITY NUR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY
OR [N ANY wAY SUPPLIED THE SAID ORAWINGS,

WHEN GOVERNMENT DRAWINGS,' SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

GP-425

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,

VENTION THAT MAY IN ANY WAY BE RELATED THERETO.

HAVE FORMULATED, FURNISHED,

PROCUREMENT OPERATION,

NOTICE:

FED SUP CLASS
FITTING END IN ACCORD
vllTHl xcngsnr:m TUBE saxggg FITTING END IN ACCORDANCE
SPECIFIED WITH KC1@5, STYLE E FOR
TUBE SIZE SPECIFIED SEAL RING
PER KC103
(REF)
T UETALL & %
THREAD T DETAIL A
CHAMFER 15°35°
DRILL NO. 50 870 (TYP)
e Rt T0O DIMENSION E
2 HOLES
= T | T | | ke
) |l ) | -
CRE | AL
STEEL |aLoy| REF -263
Ka | pa % 7716-20 | .172 | .688 [1.234
K6 | D6 % 9s16-18 | .297| .813 |1.328 g
K8 08 « % 3/4-16 .391 (1.000]1.516 ©
xio | DI@ % 7/8-14 .484 |1.125]1.687 g
x12 | D12 % 1-1216-12 | .609 |1.375]1.922 §
Ki6 | D16 1 1-5/16-12 | .844 |1.625)1.969 :
k20 | D20 % 1-5/8-12 |1.878(1.875]2.094 2
k24 | D24 1% 1-778-12 [1.312{2.125]2.266 =
| xkk8 | D28 1% 2-174-12 |1.546|2.500(2.547 ()
K32 | D32 2 2-172-12 |1.780}2.750|2.766 §
s
' ¢
MATERIAL: SEE PROCUREMENT SPECIFICATION.
ALUMINUM ALLOY, 2824-T6, CODE D"
CORROSION RESISTANT STEEL (CLASS 316), CODE K" (WAS CODE 'C°)
FINISH: SEE PROCUREMENT SPECIFICATION.
SCREW THREAD:  SEE PROCUREMENT SPECIFICATION.
NOTES: 1. 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.
a. Fneuzegfgcso DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION
* n
5. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING :
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ®
ON THIS DRAWING. >
EXAMPLE OF KCI12K4 = ADAPTER. % 0D TUBING, CORROSION RESISTANT STEEL o
PART NOS. KC112D8 = ADAPTER, /5 0D TUBING, ALUMINUM ALLOY r
g
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
KAC=Fe124 ADAPTER, FLARED TUBE
COORDINATION STATUS & BOSS FOR SE AL R I NG KCI 1 2
KSC DE SHEET | OF |

KSC FORM 32-85 (CG 4/92)
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.

232z
g&m- FED SUP CLASS
-aqa0
5557 [ oss 4730
&Y | wreEncH 1 M ]
oWES |Pans L1y
oot - DETAIL A
2°5% R -\
¥ - - Dg';{.'g" SEAL RING
#=S T = == Z  PER KC1@3
>-t-g|.u i i St e e s o comang (REF)
.Jg_lh I - o s (. e
Du—‘b—t-! LL"— - - -
;sgo ] : |
o T o
wigy R THREAD 1
q&.E 0 SR \b—" ReF
oy L L FITTING END IN ACCORDANCE
..g g WITH KCID4 STYLE S, FOR
5 Qg TUBE SIZE SPECIFIED
35ES
g [Fifrine eno DETAIL A
e ; agcogongtr:s WITH DRILL
Z=- KCI1@5, STYLE G, FOR
%g?“ APPLICABLE TUBE SIZE DEPTH Y
©3nd
(2]

ZZ -
-Q un
zr?
i3s3z DASHNO. | yyge | ThREaD T | W | M | o | R | v | v | w | x J v | 2z
h:zal CRE AL [o]s] REF RAD +.000 | +.000 RAD RAD PROXIAPPROX| +.047 | +.047
xBw STEEL |aLLOY| REF =047 | -.047 -.000 | -.000
oZow kKa | Da Y% 7716-20 | .263 |1.625]1.000| .219 | .063 | .438 | .375 | .250 | .984 |1.609 )
§s°§ K6 | D6 % 9/16-18 1.844|1.125] .261 goe o363 500 | -313 [1.109]1 828 ®
E:m: k8 | D8 % 3/4-16 2.141|1.391] 375 | ° .750 | .625 | .438 |1.375]2.125 %
:‘5?5 kie | Die % 7/8-14 2.422|1.594| .438 .875 | .750 | .438 [1.641[2.469 §
is32 k12 | D12 % 1-1716-12 2.763}1.813] .531 | .125 |1.063] .875 | .500 |1.859]2.750 :
?’:%E‘E X16 | D16 1 1-5716-12 | .294 |2.828]1.969| .656 1.313]1.063| .625 |2.016|2.875 >
Bﬁgé K20 | D2e Y 1-5/8-12 3.156|2.203| .813 1.625)1.250] .750 |2.281]3.234 =
5% & k24 | D24 | 1% 1-7/8-12 3.453)2.375] .938 | [1.675]1.438] .875 |2.484]3. 609 o
§§§ i k28 | 028 | 1% | 2-1/4-12 3.828|2.641{1.125| *  |2.250|1.750|1.063(2.781 [4.063 8
<533 x3z | 032 2 2-1/72-12 4.141(2.922(1.250 2.563|1.938]1.188{2.938}4.453 =~
-0dq—
qQzZeE - g
= =% 9
g>08 | mareriaL: SEE PROCUREMENT SPECIFICATION.
&’B«g ALUMINUM ALLOY, 2@14-T6, CODE D"
SEng CORROSION RESISTANT STEEL (CLASS 316), CODE X~ (WAS CODE C™)

X
5"?% FINISH: SEE PROCUREMENT SPECIFICATION.

.
g%@é SCREW THREAD:  SEE PROCUREMENT SPECIFICATION.
- [ 4
c&aw | woves: 1. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED.
CW%LO
> —
IS‘”;& DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS +.016.
—
.‘m%a? 3. FOR DESIGN FEATURE PURPDSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
Y DOCUMENTS REFERENCED HEREIN.

- w

-"’53‘& a. REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION
woze o FOR BID. “
Z - &' 9
5288w 5. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING ®
g5 qa APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN <
Ew .8> ON THIS DRAWING. n
~=0*8 =
z Egg E= TOLERANCE UP TO AND INCLUDING -6 SIZE 22-1/2° ABOVE -6 SIZE #1-1/2". 8
é%gg EXAMPLE OF KCII3K8 = ELBOW, %* 0D TUBING, CORROSION RESISTANT STEEL 2
W=5ZZ | PaRT NOS. KCH13DI2 = ELBOW, % OD TUBING, ALUMINUM ALLOY §
oaqa o
o -Z >
LS 8E F fcusTonian: JOHN F. KENNEDY SPACE CENTER

4 o+ |PROCUREMENT SPEC. STANDARD PART

- ad
SEREE] rscoins ELBOW - FLARED TUBE

. . ©
] [ Cre BULKHEAD UNTVERSAL 50 KC113
o 4

KSC FORM 32-85 (CG 4/92)

16




ERNMENT

ER AND THE FACT THAT THE GOVERNMENT MAY

MPLICATION OR OTHERWISE AS IN
» USE, OR SELL ANY PATENTED IN-

ONNECTION WITH A DEFINITELY RELATED GOV

LIGATION WHATSQEV

OR OTHER DATA IS NOT REGARDED 8Y 1|

SPECIFICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN C

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OB

WHEN GOVERNMENT DRAWINGS,
ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,

VENTION THAT MAY I[N ANY WAY BE RELATED THERETO.

HAVE FORMULATED, FURNISHED,

PROCUREMENT OPERATION,

NOTICE:

GP-425

FED SUP CLASS
4730
ACROSS
WRENCH —f=— V —a o M |
PaDS DETAIL &
/'\ g— —
7/\ ; p1 - e : ,u,_ r
[ ity ok e ‘i"*‘""L’
Pt T Lt g = r
nﬁl 1 U') 1 ! L U \ EEsLngg
(N TREAD T [P 11! TESD 1 (REF )
'|||'S REF ~—aud! 1, 1 ! REF
EEEE "1 ;1 '] FITTING END IN ACCORDANCE
%0 = WITH KC1@4 STYLE S, FOR
] TUBE SIZE SPECIFIED
FITTING ENDS IN
ACCORDANCE WITH DRILL
KC185, STYLE G. FOR DEPTH O
APPLICABLE TUBE
SIZE 2 ENOS DETAIL A
DASH NO. | yug¢ THREAD T H M 0 s v v " I X
e T A 0D REF RAD | +.000 | +.000 | +.047 | RAD APPROXJAPPROX
srssa'nu.ov REF -.847 | -.000 N
@ o
kK4 | Da Y 7/16-20 | .@63 |1.625] .938 | .953 [ .@63 | .438 | .375 | .250 :
K6 | D6 % 9/16-18 1.844]1.109(1.078 - .563 | .50 | .313 =
k8 | D8 % 3/4-16 2.141{1.297]1.34a] ° .750 | .688 | .438 %
K10 | DI@ % 7/8-14 2.422)1.500)1.547 .875 | .781 | .438 é
xi2 | 012 % 1-1716-12 2.703|1.703]1.766| .125 |1.063] .906 | .500 -
K16 | DI 1 1-5/16-12 | .@94 |2.828]1.859]1.922 1.313]1.094] .625 E,
k20 | D20 % 1-5/8-12 3.156(2.109]2.156 1.625(1.313] .750 ®
k24 | D24 1% 1-7/8-12 3.453(2.375|2.328 1os L1-875]1.500] .875 5
K28 | D28 1% 2-1/4-12 3.828|2.859(2.594| 2.250(1.781]1.863 ]
k32 | 032 2 2-1/2-12 4.141|3.109]2.875 2.563(2.031]1.188 Ea
MATERIAL : SEE PROCUREMENT SPECIFICATION.
ALUMINUM ALLOY, 2014-T6, CODE D~
CORROSION RESISTANT STEEL (CLASS 316), CODE K" (WAS CODE C")
FINISH: SEE PROCUREMENT SPECIFICATION.
SCREW THREAD: SEE PROCUREMENT SPECIFICATION.
NOTES : 1. 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.
a. ?S;ES%‘CED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION
N w
0
s. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING ®
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN -
ON THIS DRAWING. 0
"E==> TOLERANCE UP TO aND INCLUDING -6 SIZE $2-i/2° ABOVE -6 SIZE +i-1/2°. ]
>
EXAMPLE OF KCI14KB = TEE, %5* 0D TUBING, CORROSION RESISTANT STEEL g
PART NOS. © KCII4DI2 = TEE. %' OD TUBING, ALUMINUM ALLOY &
CUSTODJAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F-124 TEE - FLARED TUBE
COORDINATION STATUS BUFLKRHEAD ONR RNUN ’ KCl14
KSC OE 0 SEAL ING SHEET | OF |

KSC FORM 32-85 (CG 4/92)
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NMENT MAaY

FED SUP CLASS

4730

- 0
ZA~—Z
w (Il_
E L=}
[ w
YYEs E
OZ—~w
oz 3w 15°2 5° 10
L ¢ DIMENSION D
5882 BOTH SIDES
s a SEAL RING
‘&‘gg_, [-— F ’\ Psnﬁgcma
] ( F)
Sgé#
E-—:g
— ao '
o .
FEEE!
guig ' :' X ~
¢E>-u; —_ I‘:,——-— l-:—J__- T
Egmg ' 1, Lo Iy
-—Z 0 - | # o
>oge - .
3T%Y “m--r DETAIL A s
—2>0Z Q
- wwa —
ugc: \ Lé)
™ ] w
§§g~ -l ITTING END IN ACCORDANCE -
2ot fas R SIES T :
zZz-a INTERNALLY THREADED END IN S 1ED o
— (2]
Zoao ACCORDANCE WITH MS33649 FOR TUBE EXCEPT HEX AS NOTED 8
fgaz SIZE SPECIFIED EXCEPT AS OTHERWISE 2
eoek NOTED. SPOTFACE NOT A REQUIREMENT
Sxd o
o ow
YoIg
-0 2
o%xe ==
wzog B
88 = ot
oz -x
LN 3
-ECE INTERNALLY THREADED END EXTERNALLY THREADED &
v DASH NO. END Y
isd2 TTUBE | THREAD § | C F TUBE | THREAD T | D | E
D> CRES aL 00 REF IN ) REF REF | +.000 -
SZouw STEEL | ALLOY 2 - 276 >
awz - &
QQ&S Ké-4 D6-4 % 9/16-18 | .609 | .482 Y 7/16-2¢ | .813 |1.406 B
) .5 K8-4 D8-4 .593 Y 7/16-20 1.594 =
pee % 3/74-16 .734 1.00@ o
¢m§g~ K8-6 | 08-6 -593 % 9/16-18 1.562 o
§§§: K18-4 | D10-4 .638 Y 7/16-20 1.687 Q
c:gg K10@-6 D1@-6 % 7/8-14 797 .638 * 9/716-18 1.125]1.656
ggg‘g K10-8 | D1@-8 .638 % 3/4-16 1.766
gggg K12-6 | DI12-6 .656 % 9/16-18 1.828
"‘;;S K12-8 | Di12-8 % 1-1/716-12 | .922 | .656 Y% 3/74-16 1.375(1.937
df=a K12-10 | D12-10 .656 % 7/8-14 2.031
ggg'&‘g K16-6 | D16-6 .687 % 9/16-18 1.937
- g it K16-8 | D16-8 .687 % 3/4-16 2.047
owngiy¥ 1 1-5/16-12 | .953 1.625
ww3or K16-10 | DI6-10 .687 % 7/8-14 2.125
PEzED K16-12 | D16-12 687 | % | 1-1716-12 2.219
«é;s_z_g; K20-8 | D20-8 .734 % 3/4-16 2.187 ]
o
;:Sx‘: K20-10 | D2@-10 .734 % 7/8-14 2.266 ®
23°84 1% 1-6/8-12  |1.000 1.875 e
gg '§>' K20-12 | D20-12 .734 % 1-1/16-12 2.344 &
=] -
T K20-16 | D20-16 730 | 1 | 1571612 2.312 &
SY> g
$.57% 5
52522 x
>0 —— %
3& 2>
z§§3§ CUSTOD1AN: JOHN F. KENNEDY SPACE CENTER
g..i‘."g PROCUREMENT SPEC. STANDARD PART
Zoc
GZ5T| xscr- BUSHING - SCREW THREAD 115
WX u IO | COORDINATION STATUS
BEces EXPANDER FOR SEAL RING
SE3Z U |ksc oe SHEET 1 OF 2

Py
o ]

KSC FORM 32-85 (CG 4/92)
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PROCUREMENT OPERATION,
ANY MANNER LICENSING THE HOL

HAVE FORMULATED,

NOTICE:

-GP-425

FED SUP CLASS

4730

MATERIAL : SEE PROCUREMENT SPECIFICATION.
ALUMINUM ALLOY, 2024-T6, CODE D*
CORROSION RESISTANT STEEL (CLASS 316), CODE 'K (WAS CODE C™)
FINISH: SEE PROCUREMENT SPECIFJCATION.
SCREW THREAD: SEE PROCUREMENT SPECIFICATION.
NOTES: bs REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED.
2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS :.016.
3. FOR DESIGN FEATURE PURPQSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
DOCUMENTS REFERENCED HEREIN.
q. gg:sgfgcso DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION
S. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING

APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN
ON THIS ORAWING.

[E= £ MIN IS THE FULL THREAD DEPTH REQUIREMENT.

REVISED! (0) REV & REDRAWN 8-1-99 (E) ADDED FLAG NOTE 6 9-1-97

EXaMPLE OF KC1I5K8-6 = BUSHING, %4°80SS TO %" TUBE. CORROSION RESISTANT STEEL.
PART NOS. KC11508-6G = 3U3HING, 2°BOSS TO %" TUBE., ALUMINUM ALLOY.
2
'§
CUSTOD)AN: JOHN F., KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PARY
KEG=F-iat BUSHING - SCREW THREAD KC115
cooRDINaTION STATUS | £y PANDER FOR SEAL RING C1l
KSC OE SHEET 2 OF 2

KSC FORM 32-85 (CGC 4/92)



NOTICE: WHEN GOVERNMENT DRAWINGS, SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN iN CONNEC TION 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 SUPPUED THE SAD DRAWINGS, SPECIFICATIONS, OR OTHER DATA I8 NOT REGARDED 8Y BMPLICATION OR OTHERWISE AS IN

GP425G AMEND 2

FED SUP CLASS

4730

FITVING END IN ACCORDANCE WITH
MS3MT? STYLE C FOR APPLICABLE
PIPE THREAD EXCEPT A8
OTHERWISE SPECFIED HERCIN

DETAILA

CYR DRILL

L] SEAL RING

DEPTHY

FITTING END N
ACCORDANCE Wi

KC108, STYLE E FOR
APPLICASLE TUBE SIZE
EXCEPY AS SPECIFIED

MATCRIAL:

oot = | 2 R
Ii'
-
CTRORLL
DEPTHF

T k

DIA G BOTH BIDES

DETAR A

see 3
ALUMINUM ALLOY, 2024-T8, COOE D"
CORROSION RESISTANT STEEL (CLASS 315), CODE "K* (WAS CODE "C1)

SEE PROCUREMENT SPECIFICATION.
SEE PROCURENENT SPECIKICATION.

REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED
DIMENSIONS IN INCHES. UNLEBS OTHERWISE SPECIFICO. TOLERANCE DECIMALS *T 018,

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 B!
MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING

APPLICABLE XC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN
ON THIS DRAWING.

AT THE OPTION OF THE MANUFACTURER. 1HE SMALLER INSIDE DIAMETER
MAY BE DRILLED FROM PORT TO PORT

KC118K8-4 = NIPPLE, 1/2° 00 TUBING TO 14" OD PIPE, CORROSION RESISTANT STEEL
KC11608-4 = NIPPLE, 1/2° OD TUBING TO 14" OD PIPE. ALUMINUM ALLOY

11

REWVISED: CHANGED "G" DIMENSION, SEE APPENDIX B

1-15-09

APPROVED:

—

JOHN F. KENNEDY SPACE CENTER

ANY MANNER LICENSING THE HOLOER OR ANY OTHER PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-
w

VENTION THAT MAY B4 ANY WAY BE RELATED THERETO.

NIPPLE - FLARED TUBE e
& PIPE THREAD KC116
FOR SEAL RING
SHEETY 1 OF 2

N
o




PROCUREMENT OPERATION, THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIEILITY NOR ANY DBLGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

NOTICE: WHEN GOVERNMENT DRAWINGS, SPECIKFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
MAVE FORMULATED, FURMISHED. OR 0N ANY WAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA 18 NOT REGARDED B8Y 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.

GP425G AMEND 2

FED SUP CLASS

4730

”:.m NO. - Tuse g T negos . :,3‘; 3 7 [y
stee. | auoy | R€F o [
. e " 1820 = o L
Ké4d D44 15418 LR 1 583
X8z 082 1827 1.203 e | .28
K64 D8 14-18 191 | 688 &25
ve 1616
K88 064 w18 142 L] 180
Ke-a D8 7. 1841 | 878 s
a4 084 14418 1518 . s 2™
xs8 D88 ” a8 3818 1.5 888 813
K88 088 1”214 138 | ors o8
K104 D104 118 12 s
K108 D06 818 1858 | 812 2
= 7m0
K108 D108 11214 1844 | 908
K012 | D012 M1e 1860 | 08 ;
K124 D124 1018 1.843 1068
Kiz-6 D124 w18 1050 1000 |1.425 -
K12-8 D124 w 111812 1244 1.909 1.082 E
xiz12 | b2 314 1909 | 908 4,008
K218 | D218 111% 2203 1088 !
K18 D188 1214 2018 808 g
K1e-12 D612 1 161812 a4 2047 e | §
K18-18 O18- 1:11% 223 1128 P
K01z | D202 a14 2.140 1081
w2018 | D08 | 114 v 12 1144 2344 1250 |1.088 g
k2020 | D020 %114 2318|1188 !
K12 | Daer2 Ye-14 2203 1.00 4 016 g
o it 1 1712 il e e 2000
K24-20 D24-20 1%-11% 2562 1.344
K424 | D224 1411% 2508 [1031
2816 D2s-16 1+11% 2.797 1125
k820 | 02820 | 134 2112 1%11% 2812 1500 2318
K224 | D282¢ 1%41% 2844 1.438 3
K220 | b0 1%-11% son 1.500 iy
K24 | D322¢ 2 21292 1%11% 3004 1408|2825
ke | owse 211% 3125 1408 8
CUSTODIAN: JOMN F. KENNEDY SPACE CENTER
e NIPPLE - FLARED TUBE St
COORDINATION STATUS :gAPSEETAT.RRElag KC116
K8C OF ' SHEET 2 OF 2

'KSC FORM 32-85 (CO 42)

21
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FACT THAT THE GOVERNMENT MAY

OR OTHER DATA [S NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
SPECIFICATIONS,

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,

VENTION THAT MAY I[N ANY WAY BE RELATED THERETO,

.
(&)
z
=
g
x
-
z &
g n
- 4
SE .
§3
z&
g L- 4
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g
X
- w
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- W
=gs
53

|34
N

OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED [N-

FED SUP CLASS

4730
ACROSS e
wREncH PRos | Y
SEAL RING
PER KC103
l (REF)
mreao T | 1Y 5
REF 4 PLCS [la! 1)
DETAIL A L -
\ o~ _ 1 \ | \_
/1 -7 T | T _
Y ifl 2 ) s g 1
b= |
. Tl
o)
*{ T DETAIL &
P
1l l 1 FOUR FITTING
N ENDS IN ACCORD-
90° = ANCE WITH KC105
STYLE G
DRILL THRU |
2 HOLES
DASH NO. | 7yge | THREAD T 0 U v W
1 0D REF +.000 | RAD aPPROX
-.047
(-]
1 o
7/16-20 | .906 | .@63 | .438 | .375 <
k6 | D6 % 9/16-18 |1.078 it .563 | .500 ‘;
k8 | 08 % 374-16  |1.266] 750 | .688 a
Ki@ | DI1@ % 7/8-14 1.469 875 | .781 g
Ki2 | D12 % 1-1716-12 |1.672 1.263| .9026 -
k16 | D16 1 1-5716-12 {1.828 - 1.313}1.094 .Z,
K20 | D20 A 1-5/8-12 (2.678) 1.6251.313 ®
K24 | D24 1% 1-7/8-12  |2.344 1.8751.500 a
K28 | 028 1% 2-1s4-12 |2.828 2.250(1.781 §
k32 | 032 2 2-172-12 |3.878] .188 |2.563]|2.563 Q
MATERIAL : SEE PROCUREMENT SPECIFICATION.
ALUMINUM ALLOY, 2814-T6, CODE D~
CORROSION RESISTANT STEEL (CLASS 316), CODE X~ (WAS CODE C°)
FINISH: SEE PROCUREMENT SPECIFICATION.
SCREW THREAD: SEE PROCUREMENT SPECIFICATION.
NOTES: ). REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTEO.
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
o
5. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING o
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN -
_ON THIS DRAWING. n
== TOLERANCE UP TO AND INCLUDING -6 SIZE 22-1/2° ABOVE -6 SIZE 21-1/2°. é,
>
EXAMPLE OF KCI17K8 : CROSS. %" 0D TUBING. CORROSION RESISTANT STEEL &
PART NOS. KC117012 = CROSS, %' 0D TUBING. ALUMINUM ALLOY E
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
1"“00‘1“5"5"" SPEC. STANDARD PART
ERE-F=1an CROSS - FLARED TUBE
COORDINATION STATUS FOR SEAL R I NG KC l 1 7
KSC DE SHEET 1| OF 1

KSC FORM 32-85 (CG 4/92)




OR OTHER DATA |S NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPEC|FICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION 10 MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER OnTA ARE USED FGR ANy PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENTY

THE UNITED STATES GOVERNMENT THEREBY INCURS NJ RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR IN ANY WAY SUFPLIED THE SAID DRAWINGS,

FURNISHED,

GP-425

FED SUP CLASS

WHEN GOVERNMENT DRAWINGS,

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATIOW.
VENTI[ON THAT MAY [N ANY WAY BE RELATED THERETO.

PROCUREMENT OPERATION,
HAVE FORMULATED,

NOTICE:

ACROSS  —fet— \ =] 0 4 73@
WRENCH PADS i
DETAIL A ,‘x
W4 < [ R SEAL RING
DRILL == PER KC103
DEPTH Y | e o o CREF )
— - - - pr— - — -
R IR BY]
L ] . =
| 1 1 Ly
T \ o) ¢
NN '“‘fe‘}o’ EERN 0
g =1 [ 1
%0 =
~
- DETAIL A o
-
FITTING ENDS IN ACCORDANCE ¥
WITH KC1@5, STYLE G, FOR —
APPLICABLE TUBE SIZE 2 ENOS OERTE o
w
L
(=]
-4
o
DASH NO. TUBE mnigo T g“ nﬁo o g‘ g
RE . aD +.047
CRE | AL *
STEEL |aLLOY| REF 047 g o
e e j=#= — w
K4 D4 Ya 7/16-20 .936 | .219 | .@63 | .438 | .375 | .250 | .937 %
o
kK6 | D6 % 9/16-18 {1.108] .281 563 | .500 | .313 |1.125 L
k8 | o8 % /416 (1.2%[ 75| | 750 | 625 | 438 |1.312 @
kie | o1o | % 7/8-14  |1.499| .438 | .875 | .750 | .438 |1.515 H
y [+4
Kl2 | D12 % 151716-12 [1.702] 531 1.063] .875 | .500 |1.718 =
i
K16 | D16 1 1-5/16-12 |1.858( .656 1.313}1.263( .625 |1.937 -
k20 | D20 1% 1-5/8-12 |2.108] .813 | .125 {1.625|1.258] .750 |2.187 >
@
k24 | D24 1% 1-7/8-12 |2.374] .938 1.875|1.438| .875 |2.484 5
k28 | D28 1% 2-174-12 |2.858]1.125] .188 |2.2501.750|1.063|2.937 3
k32 | 032 2 2-1/2-12 |3.108|1.250| .250 |2.563|2.000)1.1883.250 &
MATERIAL : SEE PROCUREMENT SPECIFICATION. o
ALUMINUM ALLOY, 2@14-Té. CODE D" =
CORROSION RESISTANT STEEL (CLASS 316), CODE 'K ' (WAS CODE C")
FINISH: SEE PROCUREMENT SPECIFICATION.
SCREW THREAD:  SEE PRUCUREMENT SPECIFICATION.
NDTES: . 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.
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 9
ON THIS DRAWING. ?
B> TOLERANCE UP YO AND INCLUDING -6 SIZE 22-1/2° ABOVE -6 SIZE #)-1/2°. &
o= v DIMENSION FOR -32 SIZE EOUAL TO 2.500° 1S ACCEPTABLE BUT 2.563° 1S PREFERRED. |3
w
EXAMPLE OF KCIIBKE = ELBOW. %' 0D TUBING, CORROSION RESISTANT STEEL 3
PART NOS. KC118D12 = ELBOW. ¥* OD TUBING, ALUMINUM ALLOY &
%
CUSTODIAN: JOMN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSRt ELBOW - FLARED TUBE 90°, '
COORDINATION STATUS FOR SEAL R I NG KC 1 ] 8
KSC DE SHEET | OF 1

KSC FORM 32-85 (CG 4/92)
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FACT THAT THE GOVERNMENT MAY

MPLICATION OR OTHERWISE AS IN
. USE, OR SELL ANY PATENTED IN-

OR OTHER DATA [S NOT REGARDED BY 1|

SPECIFICATICNS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPOUNSIBILITY NOR ANY OBL IGATION WHATSOEVER AND THE

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

FITTING END IN ACCORDANCE

FED SUP CLASS

Z
o

-

a

[+

o

a

8

(=

x

o

Z

o

v

@
£ .

a o

S

@ w
wa
tw

o~
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g -

- a
gg=sg
2E Y
3 ww
a (=T}
&y 3>
oxg
_——w 3
& n¥x
g ot
g3&o°
u—-gzz
> b= Ly, =
8% .2,
8\“&)
ZOWm—
W‘_Q—J'&
;z?ﬁf
2822
- W
=8w, =
QGCEU
Z0oIxr4q9>

WITH KCIQ4, STYLE E, FOR Yo' MIN WHEN Z IS 47
TUBE S1ZE SPECIFIED CREATER THAN 30
chaoss \ "
NCH P4 t
i e DETAIL A \
e ——
{ Y (/P | S—
G | A | I
- —
THREAD T
SEAL RING REF
PER KC103 v
0 (REF ) Dla
DEPTH Y
. BOSS IN ACCORDANCE WITH MS33649
FITTING END IN ACCORCANCE FOR APPLICABLE TUBE SIZE, EXCEPT TAP
WITH KC1B5, STYLE E, FOR DETAIL A DRILL DEPTH J WHICH SHALL CONFORM TO
TUBE SI1ZE SPECIFIED THOSE VALUES LISTED IN THE TABLE BELOW.
[
DASH NO. | yyge | THREAD T J K v " X Y z 3
CRE | AL oD REF +.047]+.000| +.000| + .200 PPROXPRPPROX| +.047| DIA -
STEEL |aLLoy| REF -.000|-.047| - .047| - .047 - .200 ©
K4 D4 % 7/16-20 .906 | .797 |1.235 .094 | .750 | .688 _— 1.188| .750 é
K6 D6 % 9/16-18 |1.031] .860 [1.297(2.047 875 | .781 |~ 1.281( .875 I
K8 D8 % 374-16 1.250|1.047|1.485|2.203 1.469|1.063 ®
1.263| .906 | .500 >
KI0 | DI@ % 7/8-14 1.469(1.203[1.672]2.422 g% 1.750]1.188 W
k12 | D12 % |1-1216-12 |1.7501.391]1.860]2.672] * 1.313]1.294] .625 {1.875|1.438 @
Ki6 | DI6 1 1-5/16-12 |2.063|1.578|2.112|2.891 1.625|1.313| .750 [2.094)1.688 =
K20 | D20 W | 1-5/8-12 |2.313(1.766(2.297{3.878 1.875|1.500| .875 [2.250|2.000 ﬂ
g
MATERIJAL : SEE PROCUREMENT SPECIFICATION,
ALUMINUM ALLOY, 2014-T6, CODE 0
CORRDSION RESISTANT STEEL (CLASS 316), CODE K~ (WAS CODE C°)
FINISH: SEE PROCUREMENT SPECIFICATION.
SCREW THREAD: SEE PROCUREMENT SPECIFICATION.
NOTES: L REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED.
DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS ¢.016.
3 FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
DOCUMENTS REFERENCED HEREIN.
aq, EEFEZIE:CED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION
OR BID.
w
S. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING v
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN e
ON THIS DRAWING. 3
== TOLERANCE UP TO AND INCLUDING -6 SIZE £2-1/2° ABOVE -6 SIZE :1-1/2°. -3
w
EXAMPLE OF KC119K8 = TEE, INTERNAL THREAD ON RUN, }* OD TUBING. CORROSION RESISTANT STEEL &
PART NOS. KC113012 = TEE, INTERNAL THREAD ON RUN, %° 0D TUBING, ALUMINUM ALLOY g
q
CUSTOD]AN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F-124 TEE - FLARED TUBE,
COORDINATION STATUS INTERNAL THREAD ON RUN, KC119
FOR AL R
KSC DE 0 SEAL ING SHEET | OF |

N
>

KSC FORM 32-85 (CC 4/92)




ED GOVERNMENT

ACT THAT THE GOVERNMENT MAY
ICATION OR OTHERWISE AS [N
» OR SELL ANY PATENTED IN-

CTION WITH A DEFINITELY RELAT
QEVER AND THE F
L

OR OTHER DATA [S NOT REGARDED BY [MP
GHTS OR PERMISSION TO MANUFACTURE, USE

ILITY NOR ANY OBLIGAT{ON WHATS

USED FOR ANY PURPOSE OTHER THAN IN CONNE
SPECIFICATIONS,

OR CONVEYING ANY RI

S NO RESPONSIB

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

SPECIFICATIONS OR OTHER DATA ARE

THE UNITED STATES GOVERNMENT THEREBY INCUR

WHEN GOVERNMENT ORAWINGS,

-GP-425

FITTING END IN Accorpance |FED SUP CLASS

FITTING END IN ACCORDANCE
WITH KC1@S, STYLE E. FOR 4730

WITH KC104, STYLE E, FOR

ANY MANNER LICENSING THE HOLDER QR ANY OTHER PERSON OR CORPORAT[ON

VENTION THAT MAY [N ANY WAY BE RELATED THERETO.

HAVE FORMULATED, FURNISHED,

PROCUREMENT QPERATION,

NOTICE:

TUBE SIZE SPECIFIED ' TUBE SIZE SPECIFIED
\reicRoss | \
ENCH PADS |
. DETAIL A R l " i
vadd b - L L .
- = + - - -
THREAD T
SEAL RING  REF
PER KC103
(REF )
90 >
14* MIN WHEN Z 1
CREATER THAN V
BOSS IN ACCORDANCE WITH MS33649
FOR APPLICABLE TUBE SIZE. EXCEPT TAP
DETAIL A DRILL DEPTH J WHICH SHALL CONFORM T0
THOSE VALUES L1STED IN THE TABLE BELOW.
o
BASH ND. | yype | THREAD T J 0 R U v W X 2 o
Y 00 REF RAD hPPROXAPPROX| D14 =
STEEL | ALLOY . @
K4 7/16-20 | .75@ 1.797] 094 | 750 | .es8 | [ .75 g
.4
Ké (11 % 9/16-18 .813 | .860 |1.297|2.047 .875 | .781 . .875 §
8 08 % 3/4-16 1.000(1.047]1.485(2.203 . |1.063 -
F ; 1.063| .906 | .S00 >
| K12 § D10 % 7/8-i4  |1.156]1.203]1.672]2.422 - ©of1.188 W
k12 | D12 % [1-1216-12 [1.34a|1.391|1.860[2.672] * = |1.313}1.09¢] .625 |:.428 ®
xis | D16 1 li-s/16-12 [1.531]1.578{2.110{2.89 1.625]1.313] .750 |;.688 a
<20 {020 | % | i-5/8-12 |1.719]1.766[2.297|3.078 1.875(1.500| .87% [2.900 ]
-
&
NATERIAL: SEE PROCUREMENT SPECIFICATION,
ALUMINUM ALLOY, 2014-16, CODE D"
CORROSION RESISTANT STEEL (CLASS 316), CODE X" {WAS CODE- C™)
FINISH: SEE PROCUREMENT SPECIFICATION.
SCHEW THREAD:  SEE PROCUREMENT SPECIFICATION.
NOTES: 1. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED.
s DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS :.816.
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 GF INVITATION
FOR BID.
w
5. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING ©
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ®
ON THIS DRAWING. i
E=> TOLERANCE UP TO AND INCLUDING -6 SIZE #2-1/2° ABOVE -6 SIZE £1-1/2°. a
EXAMPLE OF KCi20v8 = TEE. INTERNAL THREAD ON SIDE, %* DD TUBING, CORROSION RESISTANT STEEL E
PART NOS. KC120D12 = TEE, INTERNAL THREAD ON SIOE, ¥* 0D TUBING, ALUMINUM ALLOY g
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
KSC-F-124 TEE - FLARED TUBE,
FOR AL RIN
KSC DE OR SEAL ING SHEET | OF 1

KSC FORM 32-85 (CG 4/92)



GP-425

FED SUP CLASS

[
;?:‘Z
w
Z=an
EJ\;ME ACROSS e Y 0 5 | 473@
332F | WRENCH PADS "
ot DETAIL A “' ’I DRILL
c‘i‘;& = [X DEPTH S SgaL RING
wet . DRILL / -=4d 1 1 PER KC103
2.°% DEPTH O s (REF)
‘&‘ES: v - = = ““‘_‘:j,‘_‘E"";!"’
D b 2 & Al o " - -x-_‘
5‘5?: T \ U} 11 &:
- QO dd T
- T bt
Zo= - THREAD T
e, 0 PEpL REF—af! 111 THREAD
o XD [T | 1 | |
¢§>_u; s0- [T FITTING END IN
Io®g ACCORDANCE WITH
_sou- MS33677 STYLE DETAIL A
qwo FOR APPLICABLE
Zegy FITTING ENDS IN ACCORDANCE onpe PIPE THREAD
=252 WITH KC1@5, STYLE G, FOR DEPTH O
ggzz APPLICABLE TUBE SIZE 2 ENDS
——0
Ei%" DASH NO. TUBE THREAD T PIPE THREAD END
CF¥nd 00 REF
=5 CRES aL REF THREAD P [M533677
=8 w STEEL | ALLOY ANPT STYLE
= - et
$E3Et K4-2 Da-2 Yo 7/16-20 1/8-27 906 | .797 | .863 | .438 | .375 | .250
——
cass K6-4 06-4 * 9/16-18 174-18 1.078|1.109 .563 | .563 | .313
...8}.‘5’5 313 i
§>-° K8-6 D8-6 % 3/4-16 3/8-18 1.266(1.234 .750 | .688 &
(%] A !
.ﬁg; Kip-8 | D1e-8 % 7/8-14 172-14 1.469)1.484| .294 | .875 | .750 i
ne O .438 «©
£ 2 K12-12 | 012-12 % 1-1/16-12 3/4-14 1.672(1.609 1.063|°.875 z
§.’.‘§; Ki6-12 | B16-12 3/4-14 1.734 1.063| .500 g
et 1 1-5/16-12 - 1.828 1.313
Zzap K16-16 | D16-16 1-1% 1.984 1.125] .625 &
i K20-16 | D20-16 1-11% 2.391 -
224 W | 1-sse-12 2.078 a2s f1.eas|insf 7se | {3
oSEZ K20-20 | D20-20 1W4-11% 2.141 «
‘g‘h‘:“": K24-20 | D24a-20 | 1% 1-7/8-12 1%-11% 2.343]2.516 1.875|1.438| .a87% @)
w2y ® K28-24 | D28-24 | i¥% 2-174-12 1% a |2.828]2.799] .188 |2.250)1.625]1.062 S
w
Egéé k32-32 | 032-32 2 2-1/2-12 2-11% 3.078(3.016| .250 |2.563|1.875(1.188 E
'&Sg: MATERIAL : SEE PROCUHEMENT SPECIFICATION. w
] ALUMINUM ALLOY, 2014-T6, CODE D
§;gg CORROSION RESISTANT STEEL (CLASS 316), CODE X~ (WAS CODE ™)
wae
S;"’S FINISH: SEE PROCUREMENT SPECIFICATION.
g=fg SCREW THREAD: SEE PROCUREMENT SPECIFICATION.
[
gg@é NOTES: 1.  REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED.
- I
sETWw 2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFJED, TOLERANCE DECIMALS +.016.
DDad =
:8“§§ 3. FOR DESIGN FEATURE PURPDSES, THIS ORAWING TAKES PRECEDENCE OVER PROCUREMENT
SostY DOCUMENTS REFERENCED HEREIN.
wwEo~
%2 om0 4. REFERENCED DOCUMENTS SHALL BE OF .THE ISSUE IN EFFECT ON THE DATE OF INVITATION
% £ 1 FOR BID.
- a
88283 5. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING w
gw—oy APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ©°
g‘g‘égg ON THIS DRAWING. ®
Sws2x == a1 THE OPTION OF THE MANUFACTURER, THE SMALLER DIAMETER MAY BE w
..._§=§ DRILLED THROUGH THE FITTING FROM PORT TQ PORT OR CENTERLINE OF RUN. =
z w
;’gggg [Z=> TOLERANCE UP TO AND INCLUDING -6 SIZE $2-1/2° ABOVE -6 SIZE z1-1/2°. 2
'3
G252z | exampLe oF KCI2IK8-6 = TEE, /4° 0D TUBING AND 32 PIPE THREAD, CORROSION RESISTANT STEEL ;
Ei“g" PART NOS. KC121D8-6 = TEE, %5° OD TUBING AND %" PIPE THREAD, ALUMINUM ALLOY
O +Z>
zgg&% CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
< i+ IPROCUREMENT SPEC.
-3 STANDARD PART
1] ennilbe TEE - FLARED TUBE WITH
iz
ggugg_ COORDINATION STATUS PI PE ;Hgggn gTNgUN ’ KC121
- W —
o= gzd|ksc oe 0 L SHEET 1 OF |

|34
(=2)

KSC FORM 32-85 (CG 4/92)




OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIFICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN [N CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

GP-425

FED SUP CLASS

VRACCROSFS " | 0 0 |
NCH PA
. . DETAIL & " V"
AN X DRILL  SEAL RING
DRILL / o= DEPTH 0 PER KC1@3
DEPTH O - - E= jtreF)
=== = — 4 : . .}i—_‘ -
S P PIPE THREAD T
THREAD il
FITTING END IN
ACCORDANCE WITH
: SR ?333237 STYLE
PLICABLE
‘ \‘l PIPE IHREAD DETAIL A
FITTING ENDS IN ACCORDANCE
WITH KC1@5, STYLE G, FOR ™
APPLICABLE TUBE SIZE 2 ENDS
DASH NO. TUBE PIPE THREAD END | B ‘l
oD v W X
CRES AL
STEEL | ALLOY PROXAPPRO:
D —— |
K4-2 04-2 7/16-20 1/8-27 .438 | .375 | .250
K6-4 D6-4 % 9/16-18 174-18 1.078|1.109 563 | .563 | .313 &
313 i
K8-6 08-6 ¥% 3/74-16 3/8-18 i 1.266(1.234 .750 | .688 &
K18-8 | D10-8 % 7/8-14 172-14 1.469]1.484| .094 | .875 | .750 z
.438
K12-12 | D12-12 | % 1-1/16-12 3/8-14 1.672|1.609 1.063| .875 g
Ki6-12 | D16-12 3/4-14 1.734 1.063| .500 &
1 1-5/16-12 1.828 1.313 &
K16-16 | D16-16 1-11% B 1.984 1.125] .625 >
K20-16 | D26-16 1-11% A 2.39] ¢
Y )-5/8-12 2.078 25 [1.625(1.313( . 750
K20-20 | D20-20 1%-11% B 2.14] p1
K24-2@ | D24-29 1% 1-7/8-12 Wa-11% 2.344(2.516 1.875(1.438| .875 é
K28-24 | D28-24 | 1% 2-1/4-12 1%-11% A |2.828|2.799] .188 |2.258)1.625)1.023 E
K32-32 | D32-32 | 2 2-1/2-12 2-1k% 3.078(3.016| .250 [2.563[1.875]1.188| &
MATERIAL : SEE PROCUREMENT SPECIFI1CATION.

ALUMINUM ALLOY, 2014-T6, CODE D"
CORROSION RESISTANT STEEL (CLASS 316), CODE X~ (WAS CODE C~)

FINISH: SEE PROCUREMENT SPECIFICATION.
SCREW THREAD: SEE PROCUREMENT SPECIFICATION,
NOTES: l. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED.

DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS :.216.

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

gg;EgENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON VHE DATE OF INVITATION

2

3

4

5.

D AT THE OPTION OF THE MANUFACTURER, THE SMALLER DIAMETER MAY BE
=

WHEN GOVERNMENT DRAWINGS,

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,
VENTION THAT MAY [N ANY WAY BE RELATED THERETO.

HAVE FORMULATED, FURNISHED,

PROCUREMENT OPERATION,

NOTICE!

MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING e
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ks
ON THIS DRAWING. s
wn
DRILLED THROUGH THE FITTING FROM PORT TO PORT OR CENTERLINE OF RUN. S
TOLERANCE UP TO AND INCLUDING -6 SIZE #2-1/2° ABOVE -6 SIZE *1-1/2°. g
EXAMPLE OF KC122K8-6 = TEE. & OD TUBING AND ¥°PIPE THREAD, CORROSION RESISTANT STEEL ;
PART NOS. KC122D8-6 = TEE, /' OD TUBING AND %' PIPE THREAD, ALUMINUM ALLOY
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F-124 TEE - FLARED TUBE WITH
; A
KSC DE OR SEAL RING SHEET 1 OF |

KSC FORM 32-85 (CG 4/92)
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GP-425

OR OTHER DATA [S NOT REGARRDED BY IMPLICATION OR OTHERWISE AS IN

IBILITY NOR ANY OBL IGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

SPECIF ICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

RESPONS

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

FED SUP CLASS

ACROSS  —tet— \y — I 0 0 |
WRENCH PADS W
DETAIL A F" "I
AN SEAL RING
/ = ) o | | ke PER KC123
= g p g v S { REF)
- r- = -4 - -— s —1Hfl—
&r/f - - o __Xl -
1] 1 h
- L S :\ .
e r—+—1 HREAD
THREAD T
||||1 REF [ I B REF 0
[ |||l|
90—
DETAIL A

FITTING ENDS IN ACCORDANCE
WITH KC1@S, STYLE G, FOR

APPLICABLE TUBE SIZE 3 ENDS bt o

DASH NO- | tygg | THREAD T 0 ) v W Lx
CRE AL 0D REF +.000 | RAD APPROXIAPPROX|
STEEL|aLLOY| REF =047

Ka | pa Ve 7/16-20 | .906 | .@63 | .438 | .375 | .250
Ké D6 % 9/16-18 1.078 e .563 | .50 | .313
K8 08 Y% 3/4-16 1.266 .750 | .688 | .438
K10 | 010 % 7/8-14 1.469 .875 | .781 | .438
kK12 | D12 % 1-1716-12 |1.672 1.063| .906 | .500
Ki6 | D16 1 1-5/16-12 |1.828 1.3131.094| .625
K20 | D28 | 1% 1-5/8-12 [2.078 b 1.625(1.313] .750
k24 | D28 | 1% 1-7/8-12 |2.344 1.875[1.500| .875
k28 | D28 | 1% 2-1/4-12 |2.828 2.250|1.781]1.263
k32 | D32 2 2-1/2-12 [3.078] .188 |2.563(2.03:|1.188

REVISED: (D) REV & REORAWN B8-1-90

O =
=9
Zz -
L
Z&q
g MATERIAL : SEE PROCUREMEMT SPECIFICATION.
228 ALUMINUM ALLOY, 2014-T6, CODE D”
wae CORROSION RESISTANT STEEL {CLASS 316), CODE X (WAS CODE "C°)
(8]
Egg FINISH: SEE PROCUREMENT SPECIF ICATION.
=
Saz SCREW THREAD: SEE PROCUREMENT SPECIFICATION.
wo
gEE .| wotes: . REMOVE BURRS AND SLIVERS. BREAK SHARP EGGES UNLESS OTHERWISE NOTED.
wo oo
3§¢§ 2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED., TOLERANCE DECIMALS .016.
o
.,.s?fs:' 3. FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
w3o= DOCUMENTS REFERENCED HEREIN.
ar>o
= % 1o 4. REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION
,;azgg FOR 8ID.
— w
_g_'.“:' m‘ S. MARKING OF FITTINGS SHALL BE CONSISTENT WiTH PROCUREMENT SPECIFICATION USING ‘3
;gsgg APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN &
g g~ ON THIS DRAWING. -
5 w
;!Q&!% E=> TOLERANCE UP TO AND INCLUDING -6 SIZE 22-1/2° ABOVE -6 SIZE 21-1/2°. =
0I> w
S s~ % | EXeMPLE OF KC123K8 = TEE. %" OD TUBING. CORROSION RESISTANT STEEL §
§§ggz PART NOS. KCI23012 = TEE. %" OD TUBING, ALUMINUM ALLOY &
ey :
B +2Z>
zggt‘i CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
=1 44
55%% KSC-F-124 TEE - FLARED TUBE KC123
weu IS [ COORBINATION STATUS
goeis FOR SEAL RING
2%?%%‘ ksc DE SHEET 1 OF 1

8

KSC FORM 32-85 (CG 4/92)




OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
SPECIFICATIONS,

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHAVSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

GP-425

FED SUP CLASS
' 473

WHEN GOVERNMENT ORAWINGS,

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,

VENTION THAT MAY IN ANY WAY BE RELATED THERETO.

HAVE FORMULATED, FURNISHED,

PROCUREMENT OPERATION,

NOTICE:

FITTING ENOS IN ACCORDANCE FITTING END IN ACCORDANCE
WITH KCI1@5 STYLE £ FOR TUBE WITH KCI1@4, STYLE E FOR
SIZE SPECIFIED TUBE SIZE SPECIFIED, EXCEPT
AS OTHERWISE NOTED
DETAIL A
SEAL RING
b B PER KCI103
(REF)
—
- - - _—_— — ] b o )
: THREAD T
THREAD T DETAIL A
CHAMFER 15°5°
TO DIMENSION C
OASH NO. | ryge | THREAD T A 8 c
e T o 0D REF +.000 | +.000 | REF
STEEL |aLLOY| REF -.045 | -.090
K4 | Da Y% 7/16-20  |1.219]|2.062| .688 .
k6 | D6 % 9/16-18 [1.297(2.234] .813 i
K8 08 % 3/4-16 1.453|2.469(1.000 ©
x10 | Do % 7/8-1a  |1.59a]2.73a]1.125 §
x12 | 012 % 1-1716-12 |1.766]3.047{1.375 S
Ki6 | DI6 1 1-5/16-12 |1.766)3.294]1.625 -
k28 | 020 | 1% 1-5/8-12 |1.812|3.172|1.878 >
k24 | D24 | 1% 1-778-12 |1.828]3.328(2.125 e
K28 | n28 1% 2-174-12 |1.9843.594|2.500 h@ﬂ
K32 | 032 2 2-1/2-12 |2.110]3.844[2.758 §
=
3
MATERIAL: SEE PROCUREMENT SPECIFICATION.
ALUMINUM ALLOY, 2024-T6. CODE D"
CORROSION RESISTANT STEEL (CLASS 316), CODE 'K (WAS CODE C")
FINISH: SEE PROCUREMENT SPECIFICATION.
SCREW THREAD:  SEE PROCUREMENT SPECIFICATION.
NOTES:  I. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED.
3 DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS +.016.
3. FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
DOCUMENTS REFERENCED HEREIN.
4. ?S;ES,E,;‘CED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION
[Ty}
5. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING o
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN &
ON THIS DRAWING. 7
EXAMPLE OF KC124K4 = UNION, k BULKHEAD, /4 0D TUBING. CORROSION RESISTANT STEEL =
PART NOS. KC124D8 = UNION, %’ BULKHEAD, /% 0D TUBING, ALUMINUM ALLOY ]
(=3
£
%
CUSTOD]AN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PARY
KSC-F-124 UNION, FLARED TUBE :
emeTosoe] | 8" BULKHEAD AND UNIVERSAL KC124
FOR SEAL RIN
KSC DE L RING SHEET 1 OF |

KSC FORM 32-B5 (CG 4/92)
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SPECIF ICATIONS, OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

OR CORPORAT[ON,

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,
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FED SUP CLASS

4730

FITTING END IN ACCORDANCE FITTING END IN ACCORDANCE
WITH KCIBS5, STYLE E FOR WITH KCI@S, STYLE E FOR

TUBE SIZE SPECIFIED
FOR LARGE END

TUBE SIZE SPECIFIED
FOR SMALL END

SEAL RING
PER KC103
| N | E ( REF )
DETAIL A I \ REF
it ) : 7 -
— | =
— DETAIL A

S-DRILL DEPTH

THREAD R

THREAD T
CHAMFER 15°45°
10 DIMENSION € &
©
i
a
g
MATERIAL: SEE PROCUREMENT SPECIFICATION. g
ALUMINUN ALLOY, 2024-T6, CODE D" -
CCRROSTON RESISTANT STEEL (CLASS 316), CODE 'K~ {WAS CODE C"} z
o«
FINISH: SEE PROCUREMENT SPECIFICATION. @
SCREW THREAD: SEE SROCUREMENT SPECIFICATION.
[=]
NOTES: 1. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE MOTED. u
2z DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIZD, TOLERANCE DECIMALS =.016. (o)
=
FGR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
DOCUMENTS REFERENCED HEREIN.
1. gg;snfucrso DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION
BID.
5. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN
ON THIS DRAWING.
[E== AT THE OPTION OF THE MANUFACTURER, THE SMALLER INSIOE DIAMETER DIMENSION
MaYy BE DRILLED FROM PORT TO PORT.
EXAMPLE OF KCI25K8-4 = REDUCER. % OD T0 /4 0D TUBING. CORROSION RESISTANT STEEL
PART NOS. KC125D8-4 = REDUCER. ', OD 70 % OD TUBING, ALUMINUM ALLOY
8
&
©
o
w
E
CUSTOD1AN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F- 124 REDUCER - EXTERNAL

COORDINATION STATUS

KSC DE

THREAD FLARED TUBE KC125

FOR SEAL RING

SHEET | OF 2

KSC FORM 32-85 (CG 4/92)




OR OTHER DATA [S NOT REGARDED BY IMPLICATION OR OTHERWI|SE AS IN

ESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

SPECIFICATIONS,
OR CONVLCYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

THE UNITED STATES GOVERNMENT THEREBY INCURS NO Ri

WHEN GOVERNMENT DRAWINGS,

GP-425

FED SUP CLASS

ANY MANNER LICENSING THE HOLDER OR ANY OVHER PERSON OR CORPORATION,

VENTION THAT MAY IN ANY WAY BE RELATED THERETO.

PROCUREMENT OPERATION,
HAVE FORMULATED, FURNISHED,

NOTICE!

—— LARGE END SMALL END
) TUBE THREAD T TUBE THREAD R S N E
CRES aL 0D REF oD REF MAX | +.000 | REF
STEEL | aLtov | REF REF = 0%
Ké6-4 Dé-4 % 9/16-18 Y 7/16-20 .457 |1.422| .813
K8-4 p8-4 Y 7/16-20
% 374-16 .538 |1.547|1.000
K8-6 D8-6 % 9/16-18
Kie-4 | D1@-4 Y 7/16-20 -
K18-6 | DIo-6 % 7/8-14 % 9/16-18 618 " 1.125
K10-8 Die-8 Y% 3/4-16 1.766
K12-4 | D12-4 Yi 7/16-20 — b3
x12-6 | DI2-6 % 9/16-18 ’ s
% 1-1716-12 .703 1.375 @
K12-8 D12-8 % 374-16 1.987 z
K12-10 | D12-10 % 7/8-14 2.016 g
K16-4 | Dle6-4 Y 7/16-20 1.860 3
K16-8 | D16-8 % 3/74-16 2.172 ;"
1 1-3/16-12 781 1.625 >
Ki6-10 | D16-10 % 7/8-14 2.063 &
K16-12 | D16-12 % 1-1/16-12 2.172 (©
K20-4 { D2@-4 Y 7/16-20 1.907 =
K2p-:2 | D20-12 1% 1-5/8-12 % 1=1716-12 | .778 1.875 §
2.266 >
K20-16 | 020-16 W
1 1-5/16-12
K24-16 | D24-16 2.375
1% 1-7/8-12 .878 2.125
K24-20 | D24-20 2.422
1-1/74 1-5/8-12
K28-20 | D28-20 2.598
1% 2-1/4-)2 .978 2.500
K28-24 | D28-24 2.723}
1-172 1-7/8-12
K32-24 | D32-24 2.848
2 2-1/2-12 1.078 2.750
K32-28 | D32-28 1-3/4 | 2-1/74-12 2.973
0
e
N
©
a
L
o
-4
o
&
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F-124 REDUCER - EXTERNAL
COORDINATION STATUS THRFEOARD SFEL AR ERD TGUBE KC125
. A IN
KSC DE L SHEET 2 OF 2

KSC FORM 32-85 (CG 4/92)
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OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIF ICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,
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FED SUP CLASS

4730

| SEAL RING

I M

REF

MATER]AL:

FINISH:
SCREW THREAD:

THREAD T . ( REF )
SEE DETAIL A l :

FITTING ENDS IN ACCORDANCE
WITH KC18S STYLE € FOR TUBE
S1ZE SPECIFIED

CHAMFER 15°25° TO
DlA. C BOTH SIDES

PER KC103

DETAIL A

DASH NO. TUBE THREAD T M 3
oD REF +.000 | REF
CRE | AL
STEEL [aLLoY| REF -.09%
—_ — ———

K4 D4 Y 7/16-20 | 1.266| .688 ®
o

Ké D6 % 9/16-18 1.391} .813 2

K8 D8 % 3/4-16 1.578]1.000 o
4

K1e | DID % 7/8-14 1.844{1.125 a
@

K12 | D12 % 1-1716-12 {2.125}1.375 g

K16 | D16 1 1-5/16~12 [2.203]1.625 ®

K20 | D2 1% 1-5/8-12 |2.297{1.875 E,

K24 | D24 1% 1-7/8-12 |2.547|2.125 5

k28 | D28 1% 2-174-12 {2.8282.5090 i

k32 | 032 2 2-1/2-12 |3.e78)2.750 g
>
w
-3

SEE PROCUREMENT SPECIFICATION.

ALUMINUM ALLOY, 2024-T6, CODE D~

CORROSION RESISTANT STEEL (CLASS 316), CODE K~ (WAS CODE C™)
SEE PROCUREMENT SPECIFICATION.

SEE PROCUREMENTY SPECIFICATION.

NOTES: e REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED.
2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS :.@16.
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
5. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFiCATION USING e
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 71
ON THIS DRAWING.
EXAMPLE OF KC126K8 = UNION, J5* 0D TUBING, CORROSION RESISTANT STEEL ]
PART NOS. KC126012 = UNION, %" GD TUBING, ALUMINUM ALLOY 3
£
a
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F-124

COORDINATION STATUS
KSC DE

UNION, FLARED TUBE

FOR SEAL RING KL1=5

SHEET 1 OF 1

KSC FORM 32-8S (CG 4/92)



OR OTHER DATA [S NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIFICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USEU FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

GP-425

FED SUP CLASS

WHEN GOYERNMENT DRAWINGS,

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,

VENTION THAT MAY IN ANY wWAY BE RELATED THERETO.

HAVE FORMULATED, FURNISHED,

PROCUREMENT OPERATION,

NOTICE:

TOLERANCE UP TO AND 4730
INCLUDING -6 SIZE * 2-1/2°
ABOVE -6 SIZE ¢ 1-1/2°. ACROSS
o " WRENCH—t==— V —T
FITTING ENOS IN PADS
ACCORDANCE WITH
KC185, STYLE G. FOR
APPLICABLE TUBE S1ZE =
] 2 ENDS N SEAL RING
/ T TRERD T e PR
% i SETAIL & s
/
o - ¢ 25
RS | | oy | 2
- T (i e -
- F = 3 .
" \ DRILL e
==t THREAD T DEPTH M -t
0 PV ) """ REF N —
PV bl ErTTING END IN ACCORDANCE Pl
t WITH KC1@4 STYLE S, FOR
TUBE SIZE SPECIFIED
DASH NO. | y.p¢ THREAD T (1 H M 0 U v W X
R T A 0D REF 0la | RAD |+.000 |+.000 | RAD PROX|APPROX s
sTeeL [aLLov| REF =047 | 247 Ef
k4 | Da Y 7/16-20 | .438 | .063 |1.625|1.000| .063 | .438 | .375 | .250 ;
Ké D6 % 9/16-18 .563 1.844(1.125 - .563 | .500 | .313 %
k8 | D8 % 3/4-16 .750 2.141(1.391 .750 | .625 | .438 w
K10 | DI0 % 7/8-14 .875 2.422|1.594 .875 | .750 | .438 -
iz [oi2 | % | 1-1216-12 |1.063 2.703|1.813] .125 |1.063] .875 | .500 ]
Klé D16 1 1-5716-12 1.313] .094 |2.828B|1.969 1.313]1.863) .625 @
k20 | D20 | 1% 1-5/8-12 |1.625 3.1562.203 1.625]1.250| .750 s
k24 | Dza 1% 1-7/8-12 |1.87% 3.45312.375 ok 1.875|1.438! .875 w
k28 | D28 1% 2-1/4-12 |2.250 3.828/2.641| 2.250(1.750(1.063 ;.
k32 | D32 2 2-1/2-12 |2.563 a.1a1(2.922 2.563{1.938(1.188
MATERIAL : SEE PROCUREMENT SPECIFICATION.
ALUMINUM ALLOY, 2014-T6, CODE D~ :
CORROSION RESISTANT STEEL (CLASS 316), CODE X" (WAS CODE C°)
FINISH: SEE PROCUREMENT SPECIFICATION.
SCREW THREAD:  SEE PROCUREMENT SPECIFICATION.
NOTES: 1. 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 |9
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. =
(=]
6. WHEN USED AGAINST BULKHEAD USE WASHER AN96@ TO FORM BACKING FACE. g
o=
EXAMPLE OF KCI127%8 = TEE, BULKHEAD ON LEG.'4* 00 TUBING, CORROSION RESISTANT STEEL o
PART NOS. KCi27012 = TEE.BULKHEAD ON LEG. %" 0D TUBING. ALUMINUM ALLOY %
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. ¥ STANDARD PART
KSC-F - 124 TEE - FLARED TUBE &
cooomarion staros] BULKHEAD UNIVERSAL ON SIDE KCi127
FOR AL RING
KSC DE OR SEAL I SHEET 1| OF 1|

KSC FORM 32-85 (CG 4/92)
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OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIF ICATIONS,
HER PERSON OR CORPORATION,

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
VENTION THAT MAY [N ANY wWAY BE RELATED THERETO.

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBL IGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR [N ANY wAY SUPPLIED THE SAID DRAWINGS,

WHEN GOVERNMENT DRAWINGS,

ANY MANNER LICENSING THE HOLDER OR ANY OT

HAVE FORMULATED, FURNISHED,

PROCUREMENT QPERATION,

NOTICE:

w
g

FED SUP CLARSS

\ 30
H DETAIL A ACROSS
R «w L l"“v"T—wnsncn
— PADS
I -
ity | s DRILL SEAL RING
DEPTH ¥ PER KC 103
THREAD T (REF)
REF
FITTING END IN ACCORDANCE
WITH KC104 STYLE S, FOR
TUBE SIZE SPECIFIED
g,y
ACC ANCE WITH
BEPTH 2 KC185. STYLE G, FOR
APPLICABLE TUBE SIZE
DETAIL A
DASH NO. TUBE THREAD T H M 0 R u v " Y z
tRE T AL 0D REF RAD | +.000 | +.000 | RAD | RAD IAPPROX| +.847 | +.047
STEEL {aLLOY| REF -.063 | -.063 -.000 | -.000
— ———— ———
k4 | Da Y, 7/16-20 | .263 |1.578| .750 | .219 | .063 | .438 | .313 |1.594] .766
Ké Dé % 9/16-18 1.719] .860 | .261 oin .563 | .375 |1.750] .89 ;
k8 | 08 Y% 3/4-16 1.985(1.016] .375 | .750 | .50@ |2.031|1.063 z
K1@ | DI® % 7/8-14 2.219|1.141] .a38 .875 | .625 [2.281]1.203 g
K12 | DI2 % 1-1/16-12 2.485(1.313] .531 1.063] .813 |2.5631.391 &
K16 | D16 1 1-5/16-12 | .094 [2.610]1.500| .656 | .125 |1.313|1.000]2.734(1.625 :
K20 | D20 1% 1-5/8-12 2.703|1.625| .813 1.625|1.250)2.875]1.797 &
k2a | D24 1% 1-7/8-12 2.719}1.813| .938 1.875(1.500]2.938|2.03) (L)
K28 | D28 1% 2-1/4-12 2.797|2.000(1.125| .188 |2.250{1.750(3.078|2.266 =
k32 | D32 2 2-1/2-12 2.953[2.250|1.250| .258 |2.563|2.000(3.031(2.578 1]
o
MATERIAL : SEE PROCUREMENT SPECIFICATION.
ALUMINUM ALLOY, 2014-T6, CODE D~
CORROSION RESISTANT STEEL (CLASS 316), CODE K~ ( WAS CODE C")
FINISH: SEE PROCUREMENT SPECIFICATION.
SCREW THREAD: SEE PROCUREMENT SPECIFICATION.
NOTES: 1. 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, gggeglsgcso DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION
: ("1
5. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING s
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ®
ON THIS DRAWING. w
== TOLERANCE UP TO AND INCLUDING -6 SIZE #2-1/2° ABOVE -6 SIZE :i-1/2°. =
w
EXAMPLE OF KC128K8 = ELBOW, %" OD TUBING, CORROSION RESISTANT STEEL 3
PART NOS. KC128012 = ELBOW. %' OD TUBING, ALUMINUM ALLOY 4
%
|cusTonian: JOHN F. KENNEDY SPACE CENTER
|PROCUREMENT SPEC. STANDARD PART
KSC-F-124 ELBOW - FLARED TUBE :
o
COORDINATION STATUS BULKHEFADR USNEI VERRSAL , 45°, KC128
A N
KSC OE 0 L ING SHEET 1 OF 1

KSC FORM 32-85 (CG

4/92)




OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIF ICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR QOTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER ANO THE FACT THAT THE GOVERNMENT MAY

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,
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GP-425

FED SUP CLASS
ACROSS | __I B>, 4730
WRENCH ¥ % / | SEAL RING
PADS ) DRILL PER KC103
DEPTH 27 1 (REF)
AN
DETAIL A" N N I
o NN
> N\
\ \ h R
FITTING END PER KC105 \
- - STYLE G FOR APPLICABLE s N
TUBE SIZE
i |
]
AN924 NUT THREAD T 1
(REF) s B DETAIL A
Llakl=
=  FITTING END PER KC138 o L
STYLE T FOR APPLICABLE S
wsile TUBE SIZE 13
WASHER + i
DRILL
DEPTH Y
DASH NO. | yyge | tHREAD T | DIM.{B DIMJU RAD|R RAD|F pap|  BULKMEAD NUT WASHER
e A 0D REF +.000|+.000| .03 | +.03 | DIM. AL | FOR CRE | FOR AL |
STEEL |aLLoy| REF -.063| -.263 +.816] STEEL ALLOY STEEL aLLOY
| ————————— g
K4 D4 Y 7/16-20 | .750 {1.078] .063 | .242 | .438 |AN924 K4 | AN924-D4 | KC140C4 | KC14004 | |~
K6 D6 % 9/16-18 | .860 |1.172 o .317 | .563 |aN924-K6 | AN924-D6 | kC140C6 | KC14006 | |©
K8 08 % 3/4-16 |1.016|1.328] " .414 | .750 |AN924-X8|AN924-D8 | KC140C8 | KC14@D8 2
Kie | DIo % 7/8-14 1.141]1.547 .484 | .875 |AN924-K10JaN924-D10@|KC14@C 10 | KC140010 g
k12 | D12 % |1-1216-12 {1.313]1.766 .586 [1.063 m924-x|z[m924-o|a KC1408C12|KC148012 { |
Ki6 | D16 i1 [1-s/16-12 [1.508[1.891] .125 [ .719 |1.313]an924-K16aN924-DI6|KC140C1 6 KC140D16 Ea
k20 | D20 VW | 1-5/8-12 |1.625 Ak .875 | 1.625 jan924-k20|aN924 -D20 | KC 148C20 | KC 140020 ol
k24 | n2a W | 1-7/8-12 |i.813] 1.831[1.875 N924-K24(AN924 -D24 |KC 140C24 | KC 140024 | [
k28 | D28 1% | 2-174-12 [2.000 : i .188 | 1.1252.250 |aN924 -K28|aN924 -D2B |KC14DC28 | KC 140028 §
k32 | 032 2 | 2-tr2-12 |2.250| .250 |1.383]2.500 w924 -K32JaN924-D32 | KC 140C32 | KC 140032 é
MATERIAL : SEE PROCUREMENT SPECIFICATION.
ALUMINUM ALLOY, 2014-Té, CODE D~ ¢
CORROSION RESISTANT STEEL (CLASS 316)., CODE K" (WAS CODE C™)
*AN924 CRES 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.
DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS =.016.
FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAXES PRECEDENCE OVER PROCUREMENT
DOCUMENTS REFERENCED HEREIN.
a. REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION .
FOR BID. o
5. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING 2
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN -
ON THIS DRAWING.
== TOLERANCE UP TO aND INCLUDING -6 SIZE 2 2-1/2°; ABOVE -6 SIZE 2= 1-1/2°. §
EXAMPLE OF KC129K8 = 45° ELBOW ASSY,.1/2" 0D TUBING, CORROSION RESISTANT STEEL §
PART NOS. KC129012 = 45° ELBOW ASSY,3/4° OD TUBING., ALUMINUM ALLOY g
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
°
KSC-F-124 ELBOW ASSY, 45°, FLARED
N FOR SEAL RING
KSC DE END, - I SHEET 1 OF 2

KSC FORM 32-85 (CG 4/92)
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OR OTHER DATA 1S NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIFICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

S NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

OR [N ANY WAY SUPPLIED THE SAID DRAWINGS,

THE UNITED STATES GOVERNMENT THEREBY INCUR

WHEN GOVERNMENT DRAWINGS,

GP-425

FED SUP CLASS

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,
VENTION THAT MAY IN AaNY wAaY BE RELATED THERETO,

PROCURENENT QPERATION,
HAVE FORMULATED, FURNISHED,

NOTICE:

SEAL RING
THREAD T REF PER KC103
(REF )
SEE DETAIL A
A - DRILL DEPTH
FITTING END PER
KC105 STYLE E
EXCEPT AS NOTED
ORILL HOLE OPTIONAL = —
AlL A
DRILL NO. 50 i
(.065-.075) -07 (TYP)
2 HOLES
CHAMFER 15°25° T0
DIA. C BOTH SIDES
DASH NO. | 7uge | THREAD T a B c
TRe T AL 0D REF +.000 | +.000 | REF
sveeLlacLoy] REF -.269 | -.060
—— e —————
ka | D4 Yi 7/16-20 | .531 | .758 | .688 "
K6 | 06 | % 9/16-18 | .563 | .828 | .813 %
k8 | D8 % 3/4-16 .625 | .953 | 1.000 )
K10 [ DI0 | % 7/8-14 766 {1.125{1.125 %
Ki2 | D12 % L PR 1.219)1.375 §
Ki6 | D16 | 1 1-5/16-12 | 1.297]1.625 .
K20 | D20 1% 1-5/8-12 | .750 |1.375(1.875 >
'3
K24 | D24 | 1% 1-7/8-12 | .813 |1.508(2.125
®
k28 | D28 1% 2-1/4-12 | .781 |1.625/|2.500
k32 | D32 2 2-1/2-12 | .828 |1.750|2.750 §
>
&
MATERIAL : SEE PROCUREMENT SPECIFICATION.
ALUMINUM ALLOY, 2824-Té, CODE D"
CORROSION RESISTANT STEEL (CLASS 316), CODE K™ (WAS CODE C°)
FINISH: SEE PROCUREMENT SPECIFICATION.
SCREW THREAD:  SEE PROCUREMENT SPECIFICATION.
NOTES: f. 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. a
5. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING ©
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN '
ON THIS DRAWING. @
EXAMPLE OF KCI30K8 = PLUG. !4 OD TUBING. CORROSION RESISTANT STEEL 8
PART NOS. KC138012 = PLUG. %' OD TUBING, ALUMINUM ALLOY g
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F-124 PLUG, FLARED TUBE i
COORDINATION STATUS FOR SEAL RING KC130
KSC DE SHEET 1 OF 1

KSC FORM 32-85 (CG 4/92)

37



GP-425

ELY RELATED GOVERNMENT

IMPLICATION OR OTHERWISE AS IN

HE FACT THAT THE GOVERNMENT MAY

4730

FED SUP CLASS

OTHER THAN [N CONNECTION WITH A DEFINIT
NY OBLIGATION WHATSOEVER AND T

OR OTHER DATA [S NOT REGARDED BY

SPECIF [CATIONS,

OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR A

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

pETAIL A | a FITTING END PER KC}37
l, - R FOR APPLICABLE TUBE END
ORILL DEPTH F o 101 e
- - - o c— - — — — S
% E—— R e 1
- - 1 b
] vl
ey 0 SEAL RING
U THREAD T PER KC103
FITTING END PER KC105 € LREF)
STYLE G FOR APPLICABLE
TUBE SI1ZE %0 =
\xcm " -
WIVEL
MIVEL DRILL
KC165 RETAINING DEPTH
WIRE
DETAIL A
DASH NO SWIVEL NUT
. TUBE | THREAD T DIM.[B DIM| C 0 |[R rRaD|{€ PAD|F DIM[G DIM{ ~ KC139 RETAIN
cRe 1 AL 0D REF +.000|+.008 DIM | RAD | +.03 | DIM. (+.047|+.016[ Cre | AL ING
STEEL |aLLoy| FEF -.263| -.031] REF | .03 | -.03 -.011|-.011s7ee laLLoy] WIRE
] — — = = ——=
k4 | Da Y 7/16-20 | .906 | .704 |1.000| .@63 | .242 | .438 | .906 | .734 | k& | Da |KC165-4
k6 | D6 % | 9716-18 |1.078] .891 [1.250 .317 | .563 |1.094| .933| k6 | De |kci65-6
k8 | o8 % 374-16 [1.266| .969 |1.375 - .414 ( .750 {1.281]1.016] kB | D8 |KC165-8
K1@ Do * 7/8-14 1.469|1.141]1.625 ) .484 | .875}1.484)1.188| K10 Di@ [KC165-10
k12 | 012 % |1-1716-12 [1.672]|1.204]1.750 .586 |1.063(1.688[1.250]| k12 | D12 |KC165-12
Ki6 | D16 t_|1-ss16-12 |i.828[1.422]2.000| [ .719]1.313]1.906]1.531] k16 | D16 |KCI6S-16
k20 | D2@ 1% | 1-5/8-12 {2.078{1.784{2.313 .875 {1.625]2.156|1.812] x28 | D28 |kCi65-28
K24 | D2a 1% | 1-7/8-12 |2.344]1.875[2.594f . 11.031]1.875]2.609|2.172] k24 | D24 |kCig5-24
k28 | D28 1% | 2-174-12 |2.860]2.063]2.500 1.188]2.250|2.931]2.212] k28 | D28 |KC145-28
k32 | D32 2 | 2-1/2-12 |3.078[2.454{3.375( .250 |1.383|2.563{3.219{2.673| k32 | D32 |kC165-32
MATERIAL : SEE PROCUREMENT SPECIFICATION, ’
ALUMINUM ALLOY, 2014-16. CODE D"
CORROSION RESISTANT STEEL (CLASS 316), CODE X~ (WAS CODE C~)
FINISH: SEE PROCUREMENT SPECIFICATION.

SCREW THREAD:

SEE PROCUREMENT SPECIFICATION,

REVISED: (E) REV & REDRAWN 8-1-90 (F) ADDED NOTE 7 9-1-97

g
-
a
&
['3
«
5
o«
(=4
3 NOTES: 1. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED.
v
o 2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED. TOLERANCE DECIMALS :.016.
&l 3. FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
4+ DOCUMENTS REFERENCED HEREIN. ,
et 4. REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION
FOR BID.
4
@ 53 S. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING ®
gu=og APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN 8
5355w ON THIS ORAWING. b
3 T
By 3> E=> TOLERANCE UP TO AND INCLUDING -6 SIZE $2-1/2" ABOVE -6 SIZE :1-1/2. ®
Q -
§ ﬁgf > € OIMENSION FOR -32 SIZE EOUAL TO 2.500° IS ACCEPTABLE BUT 2.563° IS PREFERRED |3
-—.—3 b=
-3
§§§§5 EXAMPLE OF KCI3IK8 = ELBOW WITH SWIVEL END, %* OD TUBING, CORROSION RESISTANT STEEL &
gs“g_ | PeAT Nos. KCI3IDI2 = ELBOW WITH SWIVEL END. %° 0D TUBING, ALUMINUM ALLOY €
LB BEE [CusToni aN: JOHN F. KENNEDY SPACE CENTER
< % [PROCUREMENT SPEC. STANDARD PART
-
] it ELBOW ASSY, 90°, FLARED
st83stmmomearss|  TUBE & FEMALE SWIVEL KC131
=8¥. = END, FOR SEAL RING
SEZZWIKSC DE SHEET | OF |

38
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ON OR OTHERWISE AS IN
» USE, OR SELL ANY PATENTED IN-

ON WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

GP-425

FED SUP CLASS

OR OTHER DATA IS NOT REGARDED BY [MPLICATI

SPECIFICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN [N CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATI

OR IN ANY wAY SUPPLIED THE SAID DRAWINGS,

WHEN GOVERNMENT DRAWINGS,

ACROSS | l SEAL RING -
WRENCH € | PER KC183
PADS DRILL | { REF)
' DEPTH F /
]
DETAIL A =
4s°
- FITTING END PER KC1D5 ‘
STYLE G FOR APPLICABLE
TUBE S1ZE
KC139 THREAD T
KSN]VEL NUT ({REF) c DETAIL A
k\rmms END PER KC137
FOR APPLICABLE TUBE END
G DRILL
KC165 RETAINING DEPTH
WIRE
SWIVEL NUT
DASH NO. | yuge | ThReaD T | DIM.|B DIM| C 0 |R RAD|E PAD|F DIM|G DIM|  KCI39 RETAIN
RE 0D REF +.000|+.000| DIM | RAD | +.03 | DIM. |+.047|+.016Cre T AL ING
stecs L oy -.831| ReF { +.03 ] -.03 -.@11{-.011|s7ee, |aioy| WIRE Jg
k& | pa 7/16-20 610 |.9380| .063 | .242 | .438 | .766 | .656 | ka | Da [kcies-a |7
K6 | D6 % s716-18 | 860 .76 |1.125/ | .317] 563].891] .828| k6 | Ds [kcies-s iz
k8 | o8 % 374-16 |1.016) .875 [1.281| " .a1a | .750 |1.063] .953 | k& | pe [kci65-8 §
K10 | D10 % 7/8-14  |1.141| .954 [1.438 .484 | .875 |1.203]1.047| k10 | D10 [KkC165-10]J&
k12 | o12 % |1-1716-12 |1.313] .954 |1 .500 -586 |1.063]1.391]1.863] k12 | D12 |kc165-12)47
K16 | D16 1 |1-5716-12 |1.500(1.172(1.75@] .125 | .719 [1.313]1.625]1.328] k16 | D16 |KCI65-16)&
k20 | p2e | 1% | 1-5/8-12 [i1.625[1.422{2.031 .875 |1.625]1.797]1.625| x20 | D20 |kc165-20fS)
k24 | p2a | 1 | 1-7/8-12 |1.813|1.532]2.250 1.031]1.875|2.031{1.781| k24 | D24 [KC165-24]) -
k28 | 028 | 1% | 2-174-12 [2.000(1.766]|2.619] .188 [1.125(2.250]2.266|2.031| k28 | 028 [kCi65-28[{h
k32 | 32 2 | 2-172-12 |2.250|1.985]2.906| .250 |1.383]2.500|2.578]2.313] k32 | 032 [ciés-32fd

MATERIAL : SEE PROCUREMENT SPECIFICATION,
ALUMINUM ALLOY, 2014-Té, CODE 0°
CORROSION RESISTANT STEEL (CLASS 316), CODE K™ (WAS CODE T*™)

FINISH: SEE PROCUREMENT SPECIFICATION.

SCREW THREAD: SEE PROCUREMENT SPECIFICATIJON.

NOTES: 1. 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. ;gig;&CED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION
3" APPLICABLE KL STANDARD AN PART NUWBER DESIGNATIONS A5 SowN o Lo

8-12-65

ON THIS DRAWING.
D TOLERANCE UP TO AND INCLUDING -6 SIZE ¢2-1/2° ABOVE -6 SIZE tI-1/2°.

APPROVED!

PROCUREMENT OPERATION,

HAVE FORMULATED, FURNISHED,

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,
VENTION THAT MAY [N ANY WAY BE RELATED THERETO.

NOTICE:

Cres ISR, DI BI U BUE BSYE 3 AN e spgee s
CUSTODIAN: JOMN F. KENNEDY SPACE CENTER

et | ELBOW ASSY, 45°, FLARED HONG Py
COORDINATION STATUS TUBE & FEMALE SWIVEL KC132
vsc o END, FOR SEAL RING e

KSC FORM 32-85 (CC 4/92)
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OR OTHER DATA [S NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIF ICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR. ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY
OR IN ANY wAY SUPPLIED THE SAID DRAWINGS,

WHEN GOVERNMENT DRAWINGS,
ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,

VENTION THAT MAY I[N ANY WAY BE RELATED THERETO.

HAVE FORMULATED, FURNISHED,

PROCUREMENT OPERATION,

NOTICE:

>
o

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

FED SUP CLASS

4730

FITTING ENO IN ACCORDANCE
WITH KC136 FOR TUBE SIZE
SPECIFIED

SEAL RING
PER KC103 DETAIL A B
(REF) \
(@)
{ = ey
-_ 1 - F_'.
A-DRILL DEPTH — AN
THREAD R
DETAIL A THREAD T
070 (TYP) DOR1 NO.
CHAMFER 15°35° (.o'S‘é -o.o?g)
TO DIMENSION C 2 HOLES >
®
Z
aQ
[-4
o
w
[+
MATERIAL : SEE PROCUREMENT SPECIFICATION. >
ALUMINUM ALLOY, 2@24-Té, CODE D~ 2
CORROSION RESISTANT STEEL (CLASS 316), CODE X" (WAS CODE ™) 3
FINISH: SEZE PRGCUREMENT SPECIFICATION. ' (@)
SCREW THREAD: SEZ PROCUREMENT SPECIFICATION. é
. [
NOTES: Ia REMOVE SURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. §
2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS +.216.
3. FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
DOCUMENTS REFERENCED HEREIN.
a. gg:egsgcso DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION
s. 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 DRILLEQ FROM PORT 10 PORT.
EXAMPLE OF KCI33K8-4 = REDUCER-ADAPTER, }4* 0D TUBING TO %" BOSS END, CORROSION RESISTANT STEEL |,
PART NDS. KC133D12-8 = REDUCER-ADAPTER, ¥ 0D TUBING TO 1%* BOSS END.ALUMINUM ALLOY °
~N
©
=)
w
>
2
o
&
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F-124 REDUCER - ADAPTER
COORDINATION STATUS FLAFFSED TUBE ;0 BOSS KC133
KSC DE 0 SEAL ING SHEET | OF 2

KSC FORM 32-85 (CG 4/92)




OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIF ICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBL IGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

GP-425

WHEN GOVERNMENT DRAWINGS,

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,

VENTION THAT MAY IN ANY WAY BE RELATED THERETO.

PROCUREMENT OPERATION,
HAVE FORMULATED, FURNISHED,

NOTICE:

FED SUP CLASS
—— FLARED TUBE END BOSS END
) TUBE THREAD T TUBE THREAD R A B £
CRES AL 00 REF 00 REF MAX | +.08Q | REF
sTeeL | aLcov | REF REF E=| --e60
——
Ka-2 D4-2 Y% S5/16-24 1.100
Y 7/16-20 .452 .688
K4-3 D4-3 ¥s 3/8-24 1.066
K6-2 06-2 % 5/16-24 1.242
K6-3 06-3 3/8-24 1.208
% 9/16-18 % .457 .813
Ké-4 D6-4 Ya 7/16-20
1.335
K6-5 D6-5 ¥s 172-20
K8-2 p8-2 Y8 S5/16-24 1.357
K8-3 08-3 s 3/8-24 1.323
KB-4 D8-4 ) 3/74-16 Vi 7/16-20 .538 g 1.000
K8-5 08-5 %s 1/2-20 :
K8-6 08-6 % 9/16-18 1.445 b3
Ki0-4 | Dio-4 Y 7/16-20 1.533 -
KIB-6 | DIB-6 % 7/8-14 % 9/16-18 .618 [1.528(1.125 ;
K10-8 D10-8 % 3/4-16 1.567 g
K12-4 D12-4 Ya 7/16-20  Ehe g
K12-5 | DI2-5 % 1/72-20 ’ -
Ki12-6 | DI12-6 % 1-1716-12 % 9/16-18 | .703 [1.681|1.375 @
K12-8 | DI2-8 % 3/4-16 1.719 ®
Ki2-1@ | DI2-10 % 7/8-14 1.616 -
K16-4 | Dl6-4 Y 7/16-20 1.722 g
K16-8 | D16-8 % 3/74-16 1.809 >
i 1-5/716-12 74 p— 1.625 W
K16-18 | Dl16-10 % 7/8-14 1.852
K16-12 | Dl6-12 % 1-1/716-12 1.912
K20-4 | D20-4 Y 7/16-20 1.965
K20-12 | D20-12 1% 1-5/8-12 % 1-1/16-12 | .778 1.875
2.202
K20-16 | D28-16
1 1-5/16-12
K24-16 | D24-16 2.159
1% 1-7/8-12 .878 2.125
K24-20 | D24-29 2.154
Y 1-5/8-12
k28-20 | D28-20 2.373
1% 2-1/74-12 .978 2.500
K28-24 | D28-24 2.404
1% 1-7/8-12
K32-24 | D32-24 2.529 0
2 2-1/72-12 1.078 2.750 4
k32-28 | D32-28 1% 2-1/4-12 2.684 o
®
=)
w
>
[=]
'3
o
kS
CUSTODIAN: JOHN F, KENNEOY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F-124 REDUCER ADAPTER
COORDINATION STATUS FLARED TUBE TO BOSS KC133

KSC DE

FOR SEAL RING

SHEET 2 OF 2

KSC FORM 32-85 (CC 4/92)
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OTHERWISE AS IN

+ USE, OR SELL ANY PATENTED IN-

APOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
OR OTHER DATA [S NOT REGARDED BY IMPLICATION OR

ILITY NOR ANY OBL IGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT May

CATIONS,

SPECIF

OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE

SPECIFICATIONS OR OTHER [DATA £#RE USZD FOR ARY PU

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPON5IB

OR [N ANY WAY SUPPLIED THE SAID DRAWINGS,

&

FED SUP CLASS

4730

FITTING END IN ACCORDANCE

WITH KC136 FOR TUBE SIZE

SPECIFIED

FITTING END IN ACCORDANCE
WITH KC1@4, STYLE E FOR
TUBE SIZE SPECIFIED, EXCEPT
AS OTHERWISE NOTED

DRILL NO. 50
—( .065 - .075) DETAIL A
2 HOLES c EE:L gmg
[~ KC10
, \ | — s A \ REF (REF)
|
|/ |y Il ) 7
=} —-— 1
- o e f s i i e o \

THREAG T

MATEZRIAL:

FIMiSH:
SCREW THREAD:

AN

THREAD T

DETAIL A

. .B70 (TYP)
TO DIMENSION C
sioe: lmray| #EF -.960 | -.060
xa | D4 Ve 7/16-20 |1.213|1.881 T&_H
Ké Dé % 9/16-18 1.291f2.078| .813
ke | 08 % 374-16 |1.447[2.312[1.000
‘X109 | DI % 7/8-14 1.588(2.523|1.125
Ki2 { m2 | % 1-1/16-12 |1.760;2.797|1.375
K16 | D6 ) 1-5/16-12 |1.760)|2.834]1.625| °
X208 | 022 14 1-5/8-12 |1.807(2.956|1.875
K24 | D24 | % 1-7/8-12 |1.822[3.018)2.125
Ez?. 026 | 1% | 2-1/4-12 |1.979]3.314|2.500
i k32 03 | 2 2-1/2-12 |2.104[3.467{2.750

GZE PROCURZMENT SPECIFICATION.

ALUMTINUM ALLOY, 2824-16, CODE D~

CORRGSION RESISTANT STEEL (CLASS 316), CODE X ™ (WAS COCE =7)
SEE PROCUREMENT SPECIFICATION.

SEE PROCUREMENT SPECIFICATION.

REVISED! () REV & REDRAWN 8-1-9@

3
-
g
-
(&3
[ 4
(=]
3
g‘g NOTES: 1. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED.
;‘E 2. DIMENSIONS [N INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS +.016.
5! 3. FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
ity DOCUMENTS REFERENCED HEREIN.
J EE 4, REFERENCED DOCUMENTS SHALL BE OF THE ISSUE !N EFFECT ON THE DATE OF INVITATION
@ 5§ FOR BID. "
-E o s. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING ki
I5°8Y APPLICABLE 'KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN =
-3 .§, ON THIS DRAWING. ©
o -
= ggg EXAMPLE OF KC134K4 = ADAPTER, BOSS TO BULKHEAD, '{4 DD TUBING, CORROSION RESISTANT STEEL o
¥ ......g PART NDS. KC134D8 = ADAPTER, BOSS TO BULKHEAD, %° 0D TUBING, ALUMINUM ALLOY g
z
g3q. g
o L - — &
86 v
¢°-5>-
L% [cusTeoran: JOHN F. KENNEDY SPACE CENTER
< -~ [PROCUREMENT SPEC. STANDARD PART
-
Segge| e ADAPTER, FLARED TUBE
- L]
tggmi_g_ COORDINATION STATUS 5 % BF-EJOLgHSEEAE TFgING KC134
-— - -
§§§§‘Z‘ KSC DE 0SS - SHEET | OF |

»
(3]

KSC FORM 32-85 (CG 4/92)




OR OTHER DATA 1S NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIFICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

THER PERSON OR CORPORATION,

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN [N CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY [NCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

WHEN GOVERNMENT DRAWINGS,

GP-425

FED SUP CLASS

FITTING END IN ACCORDANCE

WITH KC105, STYLE E FOR FITTING END IN ACCORDANCE

TUBE SIZE SPECIFIED D WITH KC136 FOR TUBE SIZE
SPECIFIED EXCEPT AS NOTED

SEAL RING

PER KC103 8
LREF) DETAIL A\ O
/ = — B A-ORILL DEPTH
. S £ el ] / =
A
) DRILL THRU - .
THREAD T \
DETAIL A THREAD R
CHAMFER |5° :5°
TO DIMENSION C (DR&; '_40-032)
2 HOLES
MATERIAL : SEE PROCUREMENT SPECIFICATION,

ALUMINUM ALLOY, 2024-T6, CODE D~
CORROSION RESISTANT STEEL (CLASS 316), CODE K" (WAS CODE T™)

FINISH: SEE PROCUREMENT SPEC!FICATION.
SCREW THREAD: SEE PROCUREMENT SPECIFICATION.

REVISED: (E) REV & REDRAWN 8-1-90

NOTES: ¥, REMOVC BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED.
2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS :.016.
3. FOR DESICN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE 'OVER PROCUREMENT
DOCUMENTS REFERENCED HEREIN.
4, ?S:E:fDNCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION
S. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING

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

D AT THE OPTION OF THE MANUFACTURER, THE SMALLER INSIDE DIAMETER DIMENSION
MAY BE ORILLED FROM PORT TO PORT.

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

VENTION THAT MAY [N ANY wAY BE RELATED VHERETO.

ANY MANNER LICENSING THE HOLDER OR ANY 0

PROCUREMENT OPERATION,
HAVE FORMULATED, FURNISHED,

NOTICE:

['ed
EXAMPLE OF KC135K6-8 = EXPANDER-ADAPTER, %' 0D TUBING TO };*BOSS END, CORROSION RESISTANT STEEL{
PART NOS. KC13508-10 = EXPANDER-ADAPTER, %' 0D TUBING TO %" BOSS END, ALUMINUM ALLOY o
@
g
3
(4
o
E:
CUSTODIAN JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F-124 EXPANDER - ADAPTER -
COORDINATION STATUS FLARFED TUBE TRO BOSS, KC135
KSC DE OR SEAL ING SHEET 1 OF 2

KSC FORM 32-85 (CG 4/92)
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ION WITH A DEFINITELY RELATED GOVERNMENT
WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR OTHER DATA |S NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIFICATIONS,

OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECT
THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION

OR [N ANY WAY SUPPLIED THE SAID DRAWINGS,

WHEN GOVERNMENT DRAWINGS,

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,

PROCUREMENT OPERAY [ON,
HAVE FORMULATED, FURNISHED,

NOTICE:

&

VENTION THAT MAY IN ANY WAY BE RELATED THERETO.

FED SUP CLASS
FLARED TUBE END BOSS END
DASH, NO- TUBE THREAD T TUBE THREAD R a 8 €
CRES AL oD REF 0D REF MAX | +.000 | REF
STEEL I aLLoy | REF REF B | --060
[ k2-4 | D2-4 % S/16-24 1.084
Y% 7/16-20 .311 .688
K3-4 D3-4 X 3/8-24 1.115
K2-6 D2-6 Y% 5/16-24 1.163
K3-6 D3-6 ¥s 3/8-24 1.194
% 9/16-18 .336 .813
K4-6 D4-6 Vs 7/16-20
1.265
K5-6 D5-6 b 1/2-20
K2-8 D2-8 % 5/16-24 1.285
K3-8 03-8 ¥s 3/8-24 1.:315
K4-8 D4-8 Y 7/16-29 % 3/4-16 .417 e 1.000
1.390
K5-8 DS-8 Hs 1/72-20
K6-8 D6-8 % 9/16-18 1.392
K4-10 | D4-10 Ya 7/16-20 3
1.460 S
Ké-1@ D6-10 % 9/16-18 % 7/8-14 .454 1.125 ;‘
K8-10 D8-10 Y% 3/4-16 z
K4-12 | D4-12 Ya 7/16-20 1.560 §
KS-12 | D5-12 %s 1/2-20 &
K6-12 | D6-12 % 9/16-18 % 1-1716-12 | .509 |1.567[1.375 :
k8-12 | DB-12 % 3/4-16 1.668 b4
K10-12 | D18-12 % 7/8-14 1.769 @
K4-16 | Da-16 Ya 7/16-20 1.597 a
Ké=16 Dé-16 % 9/16-18 1.603 ?_‘
>
K8-16 D8-16 % 374-16 1 1-5/16-12 | .538 |1.704|1.625 g
KI0-16 | D1@-16 % 7/8-14 1.805
Ki2-16 | D12-16 % 1-1716-12 1.911
K4-20 D4-20 VA 7/16-20 1.693
K12-20 | D12-20 % 1-1/716-12 1% 1-5/8-12 | .610 |2.807|).875
K16-20 | D16-20 1 1-5/16-12 2.054
K16-24 | D16-24 1 1-5/16-12 2.095
1% 1-7/8-12 .635 2.125
K20-24 | D20-24 1Y% 1-5/8-12 2.142
K20-28 | D2@-28 1Y 1-5/8-12 2.297
1% 2-1/4-12 .759 2.500
K24-28 | D24-28 1% 1-7/8-12 2.422
K24-32 | D24-32 1% 1-7/8-12 2.516 0
2 2-1/2-12 | .782 2.750 0
K28-32 | D2B-32 1% 2-1/4-12 2.64) N
©
=
w
>
g
o
[N
<
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F =124 EXPANDER ADAPTER
COORDINATION STATUS FLARED TSUBE .TRO BOSS, KC135
FOR (a) N
KSC OE 0 E L I G SHEET 2 OF 2

KSC FORM 32-85 (CG 4/92)




OR OTHER DATA [S NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
SPECIFICATIONS,

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBL IGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,

VENTION THAT MAY IN ANY waYy BE RELATED THERETO,

WHEN GOVERNMENT DRAWINGS,

HAVE FORMULATED, FURNISHED,

PROCUREMENT OPERATION,

NOTICE:

GP-425

FED SUP CLASS

D
]
/M CHAMFER 45°45° X F
E S '
My —— R (—_ 1 25 : s - | -
\_runzao T - PER
SPEC MiL-5-8879 =
031 -.000 RAD
10 DIAMETER ) [ !5°*5° e | = e
E OF HEX —
BOTH SIDES = '
62
THREAD 1 a B JC DIA] D E DIA 7
pASH | TUBE MIL-5-8879 Dla +.000|+.202|+.015
- g&_ -.015{-.003| - .000
’ ] ] e MIN | MAX -
o
-2 | % |.3125-24uN0F-3a | .062 .351 | .250 .563 i
.263 .e31 | .@52 ;
-3 ¥ | .3750-24uNUF-3a | .125 .355 | .312 .625 o
-4 | Y% |.4375-20UN0F-34 | .172 .389 | .364 .688 S
.875 .938 | .063 g
-5 % .5000-20UNJF - 3A .234 | 2,004 .41 426 .750 +.003 o
. : P
-6 % | .5625-18UNJUF-3A [ .297 .420 | .481 | .083 ] .813 [-924| a2 | .069 -
8 | % |.7500-16UNJF-3a | .39I .521 | .660 | 094 |1.008 .47 | .078 2
-3
<10 | % |.8750-14UNJF-3a | .484 567 | .773| .107 [1.125 .054 | .89 C
S
-12 | % [1.0625-12uNu-34 | .609 | o0s o836 | -345 1.375 .
<16 | 1 |1.3125-12UN0-3a | .Baa | s 1.195 1.625|+.016 §
-20 | 1% |1.6250-12unu-3a [1.078], gpa| = |1.507 1.875 |;
- oes .125 .063 | .104 ¢
-24 1% | 1.8752-12UNJ-3a |1.312] " .720 | 1.756 2.125% -
-28 | 1% [2.2500-12uNJ-3a |1.547|, 50l .772 [2.131 2.500|
-32 | 2 |2.5080-12uNu-3a |1.781]7 25| @87 |2.381 2.750
NOTES: [[==> DIAMETER C AND T THREAD (PITCH DIA) SHALL BE CONCENTRIC WITHIN .815 FULL
INDICATOR READING.
B==> SOUARENESS BETWEEN THREAD T PITCH DIAMETER AND FACE OF HEX SHALL NOT EXCEED
005 FOR SIZES DASH 1@ AND SMALLER OR .88 FOR LARGER SIZES, WHEN MEASURED
AT THE OUTER DIAMETER OF THE FACE.
3. DIMENSIONS IN INCHES, TOLERANCES NOTED.
a. ROUGHNESS OF MACHINED SURFACES SHALL BE 125 AA MAX PER ANS] B46.! UNLESS @
OTHERWISE SPECIFIED. .
5. BREAK ALL SHARP EDGES UNLESS OTHERWISE NOTED. REMOVE BURRS AND SLIVERS. s
6. THIS STANDARD TAKES PRECEDENCE OVER DOCUMENTS REFERENCED HERE IN. 8
>
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
NONE STANDARD DIMENSIONS FOR -
COORDINATION STATUS STFRI TITGIHNTG TE NRDE'AD KC136
A H 4
KSC DE SHEET 1 OF |

KSC FORM 32-85 (CG 4/92)
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OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

OR CONVEYING ANY RIGHTS OR PERMISSION YO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIF ICATIONS,

HEREBY [NCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

R PERSON OR CORPORATION,

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN [N CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
VENTION THAT MAY [N ANY WAY BE RELATED THERETO.

WHEN GOVERNMENT DRAWINGS,
THE UNITED STATES GOVERNMENT T
OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,
ANY MANNER LICENSING THE HOLDER OR ANY OTHE

HAVE FORMULATED, FURNISHED,

PROCUREMENT OPERAT ION,

NOTICE:

&

.015
MAX

RAD

FED SUP CLASS

NONE

1-1/72°s172°
’ E Dla
% .15:.505__] Z ®
CONICAL SEALING SURFACE S
RADI1 TYP SEE NOTE 1 3
DETAIL A -
pasH |TUBE | & B c D E F G H 5
o0 |:.016 pEG | DI1a | oia | DIa | RAD pla 3
ND. | REF 430" +.005 | +.000| +.005 w
-.005| - .005( - .2083 #
+.003
-4 Y .370 | .142 .295 | .383 | .278 172 | paa 2
244 @
-6 % .156 .435 | .52 | .397 .297
468 S
-8 % 39 | .572 | .682 | .565 .391 | +.004 -
.188 .950 2
10| % | .454 .680 | .797 | .681 .484 &
>
12| % | .s12.219 858 | .972 | .822 .609 | +.005 &
16 | 1 .679 | .250 1.875)1.224(1.072 .844 j:gg;
- p .344 ‘ J ; y
20 | 1% | .e72| .34 1.410(1.536|1.382 1.978|  o0e
24 | 1% | .721 | .381| 37 [1.625|1.786]1.636| .066 |1.312] -995
-28 1% .394 2.834|2.178|2.027 1.546
.829 .
32| 2 .406 2.284[2.411}2.262 1.781| "
NOTES: i THE CONICAL SEALING SURFACE SHALL BE CONCENTRIC WITH E DIA WITHIN .005
FULL INDICATOR READING. :
2. MACHINED SURFACE ROUGHNESS, UNLESS OTHERWISE SPECIFIED, SHALL NOT EXCEED 2
6\3/ PER ANS] B46.1. ,‘v
3. DIMENSIONS IN INCHES UNLESS OTHERWISE SPECIFIED; DECIMALS +.805 ®
ANGLES 25°. N
a, BREAK ALL SHARP EDGES UNLESS OTHERWISE NOTED. REMOVE BURRS AND SLIVERS. §
(=]
5. THIS STANDARD TAKES PRECEDENCE OVER DOCUMENTS REFERENCED HEREIN. §
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER

NONE

JPROCUREMENT SPEC.

KSC DE

COORDINATION STATUS

FITTING END, SWIVEL FLARED e p——

TUBE CONNECTOR, KC137

STANDARD DIMENSIGNS FOR

SHEET | OF

1

KSC FORM 32-85 (CG 4/92)
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(26/% 92) S8-CE WY¥OJ ISH

NOTICE!
PROCUREMENT QPERATION,
HAVE FORMULATED, FURNISHED,
ANY MANNER LICENSING THE HOLDER OR ANY QTHER PERSON OR CORPORATION,

WHEN GOVERNMENT DRAWINGS,

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEF INITELY RELATED GOVERNMENT
THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBL [GATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY
OR IN ANY WAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA [S NOT REGARDED B8Y IMPLICATION OR OTHERWISE AS IN
OR CONVEYING ANY RIGHTS OR PERMISSION TD MANUFACTURE, USE, OR SELL ANY PATENTED IN-

VENTION THAT MAY IN ANY WAY BE RELATED THERETO.
X o ]
n g g 8|8
g . M
H ﬁ ! :
g : ‘I—%‘r
: [ : e
| 1
n i | ! : :\ s
n 0 .‘&. i L F
— 1 e Py ! mo
D : R Fr = CDR t
E ° SECm MY :
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Y 2 T Cor ll‘\bl' Ly
o2 VALYR A ST
zZ |7
=0 |5 s &3 "” 3 l‘g « = t"iﬁ K&
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(02 ] 2 2
C 3 8
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APPROVED! 8-12-65 REVISED: (D) REV & REDRAWN 8-1-90
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OTHERWISE AS [N

. USE, OR SELL ANY PATENTED IN-

OR OTHER DATA |S NOT REGARDED BY IMPLICATION OR

OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE

SPECIFICATIONS OR OTHER DATA AiE 'JSED FCR AMY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
SPECIFICATIONS,

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

g,
38
gz
of
it
43
(=]
3
g
s
31
ge=s
1Z5%
Sy 3
2 3w
£eos
ox -
258
1o
(%} > =
oy,
oFsz

Lo
@

VENTION THAT MAY [N ANY WAY BE RELATED THERETO.

FED SUP CLASS

NONE

DASH | TUBE THREAD T A B c 0 E F 6
oD MIL-5-8879 DIA DIM |+.010| DIM [+.8082(+.015( DIA
NO. REF -.000|:.016(-.003|-.000| .06
) i +.003
A Yo |.4375-20-UNJF-3A - opa| 281 | .140 | .7@3 | .364 | .075 | .359
-6 % |.5625-18-UNJF-3a | .297 .312 | .156 | .766 | .482 | .083 | .484
-8 Y% |.7500-16-UNJF-3A | .391 |[2.004] .344 | .187 | .875 | .660 | .294 | .656
-10 % |[.8750-14-UNJF-3A | .484 .391 | 219 [1.216) .773 | .107 | .766
-12 ¥% [1.8625-12-UNJ-3A | .609 |+.005 .945 .938
<16 | 1 |1.3125-12-UnJ-34 | .B4a |1 -927 1.195 1.188
-20 1% |1.6250-12-UNJ-34A |1.078 ..008 1.507 1.500
CTaps| -469 | -234 |1.156 .125 -
-24 1% [1.875@-12-UNJ-34 |1.312( ° 1.756 1.750 o
-28 | 1% |2.2500-12-UNJ-3A |1.547( o o 2.131 2.125 @
-32 2 [2.5000-12-Unu-3a |1.781] 993 2.381 2.375 S
&
w
o
-0
>
&
MITES: (i[> =" DIAMETER GRCOVE SHALL BE SMOOTH AND FREE OF ALL THREAD MARKS. (c] .
2. SURFACE FINISH OF DRILLED HOLE SHALL BE 25\9/ PER AM31 B46.!. a
3. MACHIMED SURFACE ROUGHNESS, UNLESS OTHERWISE SPECIFIED, SHALL a
NOT EXCEED 188/ PER ANSI B46. 1. s
4. DIMENSIONS IN INCHES, UNLESS OTHERWISE SPECIFIED, TOLERAMCES: &
DECIMALS =.005.
5. THIS STANDARD TAKES PRECEDENCE OVER DOCUMENTS R&FERENCED HEREIN.
w
0
\ ’
N
©
s
g
[=]
-4
o
&
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC.

NONE

COORDINATION STATUS

KSC DE

FITTING END, ADJUSTABLE,
STANDARD DIMENSIONS FOR

DESIGN STANDARD

KC138

SHEET 2 OF 2

KSC FORM 32-85 (CG 4/92)




OR OTHER DATA [S NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIFICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHEA /A ARE USEJ FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY I[NCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR [N ANY WAY SUPPLIED THE SAID DRAWINGS,

GP-425

FED SUP CLASS

C SINK 99* X DlA G 4738
THREAD T PER MIL-S-8879
PERFECT THREAD DEPTH J
MAX THREAD DEPTH K f— X
F
et | -—1
(s k5
45°
si/2°
#--—- -1 ¢
|
[ E —+ BREAK CORNER
45°* : §* X .010 MAX
D

15° ¢ 5° o | o ,\n DIA HOLE TO C/L
{ |

CHAMFER TO Dla A

MATERIAL : SEE PROCUREMENT SPECIFICATION. )
ALUMINUM ALLOY, 2@24-T6, CODE D~
CORROSION RESISTANT STEEL (CLASS 316), CODE K™ (WAS CODE C™)

FINISH: SEE PROCUREMENT SPECIFICATION -

SCREW THREAD: SEE 'PROCUREMENT SPECIFICATION

REVISED: (C) REV & REDRAWN B-1-90

NOTES: l. 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.

4. REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION
FOR BID.
8. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING

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

WHEN GOVERNMENT DRAWINGS,

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,
VENTION THAT MAY IN ANY WAY BE RELATED THERETO.

HAVE FORMULATED, FURNISHED,

PROCUREMENT OQPERATION,

NOTICE:

w
0
EXAMPLE OF KCI39K8 = SWIVEL NUT, %' TUBE FITTING, CORROSION RESISTANT STEEL o
PART NOS. KCI39012 = SWIVEL NUT, %" TUBE FITTING, ALUMINUM ALLOY &
=)
v
CUSTODI AN: JOWN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
il SWIVEL NUT,
COGROTNATION STATUS FLARED TUBE FITTING KC139
KSC DE SHEET | OF 2

KSC FORM 32-85 (CG 4/92)
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FACT THAT THE GOVERNMENT MAY

OR OTHER DATA IS NOT REGARDED BY [MPLICATION OR OTHERWISE AS IN

SPECIF ICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
THE UNITED STATES GOVERNMENT THEREBY [NCURS NO RESPONSIBILITY NOR ANY OBL IGATION WHATSOEVER AND THE

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

g

:

g

3

x
£
ol
4
o~
>0
& :3
go=8y
$z%5u
Sg%y
G 0¥
.—-—5
8fafz
20::._
dsist

x

3s“§§
—o¥>z
SE3%8

=\l
o

FED SUP CLASS

DASH NO. | yygg THREAD T A B Dla| ¢ D £ |FRrap| ¢ J
CRE | AL 0D MIL-S-8879 HEX +.005(+.005( DIM | DIM |+.005( Dla | DIM
STEEL |aLoY +.016(+.003|-.003| +.005| MIN
K4 | 04 % | .4375-20UNJF-3B { .563 .388 | .474 | .656 | .484 e .438 | .300
k6 | D6 % | .s625-18uNnJF-38 | .688 .08 | .593 | .781 | .831 |~ .563 | .333
k8 | D8 % | .7500-16UNJF-38 | .875 |, pps| .688 | .785 | .828 | .609 i .758 | .375
K10 | Dle % |.8750-14unJF-38 |1.000| 994 .ga | .901 | .875 | .687 | ° .875 | .461
K12 | D12 % ]1.0625-12UNJ-3B |1.250 .979 | 1.108]1.016] .781 1.063| .469
Kié | DI6 1 1.3125- 12UNJ-38 |1.500 1.229|1.361]1.094] .844 1.313 azs
k2e | 020 W |1.6258-12unJ-38 [2.000(:.016]1.541]1.670]1.219 .969 0t 1.625]
K24 | D24 1% |1.875@-12UNJ-38 |2.250 1.79111.920]1.297]1.0815| 1.875| .661 »
k28 | D28 1% |2.2500-12UNJ-3B [2.625|:.028(2.183|2.314]1.513|1.247 2.250( .730 T
x32 | 032 2 | 2.5200-12UNJ-3B |2.875 2.416|2.546] 1.656]1.344 2.500| .844 ©
Z
<
[+
Q
w
o
-0
>
w
0ASH NO. | yuee | « | » | W =
o0 | oiM | D1A | DIM @
CRE | AL -
STEEL | aLLOY REF MAX |2.005|:.003 )
1#:: w
K4 D4 Y% .450 .193 =
.093 w
X6 | D6 % | .see .253 <
k8 | 08 % | .s63 sk .343
Kie | DI@ % |.e75|° .401
Ki2 | D12 Y% .719 .488
K16 | D16 1 .613
.813
K20 | 020 Y - .769
k24 | D2a % | .o | .894
K28 | D28 1% .980 1.0891
k32 | 032 2 |1.094 1.207
wn
‘.’
N
©
=
w
%
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F-}24

COORDINATION STATUS

KSC DE

SWIVEL NUT,

FLARED TUBE FITTING

KC139

SHEET 2 OF 2

KSC FORM 32-85 (CG 4/92)




OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED [N-

SPECIF ICATIONS,

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN [N CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

GP-425

FED SUP CLASS

NONE

WASHER DI1AMETRAL
CLEARANCE TO FITTING
SHALL BE +0.8@05
T0 +0.012

AN924 NUT (REF)

KC138 FITTING END (REF)

DASH NO.

C DIM FINAL ASSY | FLATNESS
CRE AL STOCK THK | DIM. FOR B ToL D~
STEEL |ALLOY +.003 £.015

=F======
Ca D4 .650

.083) .215
Cé Dé 794

c8 o]} .040 1.010 .020

Cie | Die 1.1585

c12 Di2 1.444

Clé DI6 1.732

c2e | D22 .050

N

. 165 .025

c24 024 .454

<28 | C28 .868

REVISED: (G) REV & REDRAWN 8-1-99

wlini

€32 | 032 .160

MATERIAL : ALUMINUM ALLOY, CODE D"; TYPE 2024-T3 OF SPECIFICATION 00-A-250/4; CORROSION
RESISTANT STEEL (CLASS 302 OR 304) CONDITION A OF SPECIFICATION 00-5-766.

NOTES:

REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED.
2. DIMENSIONS IN INCHES: TOLERANCES NOTED.

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

4, ’:EFERESCED DOCUMENTS SHALL BE OF THE. ISSUE IN EFFECT ON DATE OF INVITATION
OR B8ID.

b WASHER SHALL BE FLAT WITHIN ‘D° AFTER INSTALLATION ON FITTING END.

8-12-65

EXAMPLE OF KC14@C4 = CORROSION RESISTANT STEEL WASHER FOR !4*' 00 TUBE
PART NOS. ADJ END FITTING

KC14B06 * ALUMINUM ALLOY WASHER FOR '4* OD TUBE ADJ END FITTING

APPROVED:

CUSTODIAN: JOHN F. KENNEDY SPACE CENTER

WHEN GOVERNMENT DRAWINGS,
ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,

VENTION THAT MAY [N ANY WAY BE RELATED THERETO.

PROCUREMENT OPERATION,
HAVE FORMULATED, FURNISHED,

NOTICE:

PROCUREMENT SPEC. STANDARD PART

KSC-F-124 WASHER

COORDINATION STATUS FLARED TUBE FITTING KC140

ADJUSTABLE END

KSC DE SHEET 1 OF 1

KSC FORM 32-85 (CG 4/92)
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FED SUP CLASS

NONE

—Z
ZA~Z
T -
£iao
E?wE
>TNZ SEE DETAIL A B 8
&3y \ \
wra
Q>wa
woXx
E"S’g :
¥ 4 =
z—oj
>z \AX[S OF CONICAL
Ik 350 SEALING SURFACE
="28
Zre0
=0
u.&_l%
g-235
<X “Max §
ZomE BREAK EDGE 37°:30
_go.. 45°35°X.010 MAX
] el
§5§§ +-— .015 2.005 %)
u-gm RAD. / B8 Dla
=12 c ola Lmsr)
g....o }
°§g~ D Dla
zz23
Z3 a2 — ; DETAIL B
F3ax A DIA >
$ESE I A - ) 27 CONICAL SEALING
el ¢{REF ) SURFACE - SEE NOTE |
EQw DETAIL - A DETAIL - 8
YoIs —_— _ 3
-0 ]
O% g’ -
wET ©
88 = z
Z -x A B c D £
§:‘§; DasH | TUBE | ora | o1a | DIa | DIA DIM &
=8z No. | mer |-995|:.005(-.203]2.00) ]
Z=3o - .000 @
6225 ——— o
Tou > -4 A .162 | .362 | .380 | .296 | .14] |+.0@5 >
25cY ]
oEwZ -6 ¥% .286 | .442 | .499 | .431 | .171 | +.007 =
g#"’: -8 % | .388 ] .s82 | .679 | .561 | .218 i
§§§§° 10| % |.47a| .728] .794 | .689 | .234 | ° §
¥ .
.‘3§§§ -12 % .583 | .862 | .969 | .B25 | .266 ~
gz -16 | 1 | .786]1.118[1.219|1.080| .281 &
;;g§ 20 | %4 |1.e36]1.428]1.533]1.338] 312}
< +.0)
S§m§ -2a | 1% |1.281]1.685|1.783|1.6@8| .344
g:gg -28 | 1% |1.578]|2.073|2.158{1.881] .375
9zZoz -32 | 2 |1.750(2.245|2.408]2.158] .406
3} 4
- g .
Jwgeo
Lol e
= *gg NOTES: . THE CONICAL SEALING SURFACE SHALL BE CONCENTRIC WITH D DIAMETER WITHIN
§§§°- .05 FULL INDICATOR READING.
wsg;s 2. MACHINED SURFACE ROUGHNESS, UNLESS OTHERWISE SPECIFIED. SHALL NOT
"::z < EXCEED 6\}/PER ANS| B46. 1. "
P |
g':“;'fﬁ 3. DIMENSIONS IN INCHES UNLESS OTHERWISE SPECIFJED: ANGLES $5°. 3
§§°§‘£ 4. BREAK ALL SHARP EDGES UNLESS OTHERWISE NOTED. REMOVE BURRS AND SLIVERS. -
w 0>
..Eg‘% 5. THIS STANDARD TAKES PRECEDENCE OVER DOCUMENTS REFERENCED HEREIN. 5
§ E2x H
z o
§282. £
>ei=— a
88 .2>
L EBEF [cusToDIAN: JOHN F. KENNEDY SPACE CENTER
¥§§:§ HAPESRT s DESIGN STANDARD
-*5§§ W CONICAL END, KC141
w5 [ COORDINATION STATUS
geo12 STANDARD DEMINSIONS FOR
SEFZYW|ksc te SHEET | OF 1

o
&

KSC FORM 32-85 (CG 4/92)




ELY RELATED GOVERNMENT
ACT THAT THE GOVERNMENT MAY

REGARDED BY IMPLICATI

On OR OTHERWISE AS In
. OR SELL ANY PATENTED iN-

GHTS OR PERNISSION TO MANUFACTURE, uSE

OR OTHER DATA 1S nOY

s

URPOSE OTHER THAN 1m CONNECTION WITH A OEFINIT
¥ NOR ANY OBLIGATION WHATSOEVER AND THE F

SPECIFICATIONS
OR CORVEYING ANY

.

SPECIFICATIONS OR OTHER DATA ARE USED FOR Any P
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FID SUP CLASS

4130

ANY MANNER LICENSING THE NOLOER OR ARY OTHER PERSON OR CORPORATYION

VERTION THAT MAY IN ANY WAY BE RELATED THERETO.

PROCUREMENT OPERATION,
NAVE FORMULATED, FURNISHED,

c MAX INCLUDES LAST PERFECT THREAD
I | u-.-—(;-——/
E r——r————-PERFECT THREAD
4 CSINK 90° £5° X B
//ﬂ'/ THREAD T SPECIFICATION MIL-S-8879
\4———c REF
6
- = A REF
12 90° coausn RADIUS
1 MAX .004
5: opheagecylecsen CHAMFER
‘.‘ /f// ED.GES.
| _/‘ ....... 45°+5° X H
DETAIL A TYP -
15°+5° BOTH ENDS *
D = T0 DIA “E* -
DETAIL A "
DASH NO. ~
TUBE THREAD T A DIA| B c ) £ ; ¢ H -
318 | AL [\ exn| nbr MIL-5-8879 1000 :tDIoAOSx 2'oos f'&‘os DIM min | owax [2-0051 IS
STEEL[ALLOY . . ‘ : -.000( |
k2 | 02 [ L2 | 178 | .3125-24uNJF-38 | .180 | .313 [ .460 | .542 | .375 .251 | .376 !
k3 | 03 | L3 [3716] .3750-24uNJF-38 | .242 | .375 | .506 | .604 | .438 .282 | . 401 z
Ka | D4 | L4 | 174 | .4315-20UNJF-3B | .305 | .438 | .532 | .620 | .563 .300 | .450 | .005 5
k5 | D5 | LS |5/16] .5000-20UNJF-3B 374 | .500 | .579 | .683 | .625 331 | .481 'i
ke | 06 | L6 | 3/8 | .5625-18unJF-38 | .440 | .563 | .603 [ .729 | .688 |*-203[ 333 ] . s00 .
‘ -l
k8 | 08 | L8 | 172 | .7500-16UNJF-3B | .570 | .750 | .723 | .854 | .875 .375 | .563 i
K10 | D10 | Lio | 5/8 | .8750-14uUNJF-38 | .698 | .875 | 817 | .979 | 1.000 .461 | 675 g
K12 | D12 | L12 | 374 | 1.0625-12uNJF-38 | .834 |1.063] .868 [1.026]1.250 TN TN S I
K16 | DI6 | Li6| 1 | 1.3125-12UNJF-3B |1.089]1.313] .962 [1.136]1.500 w53 | ex : g
K20 | D20 | L20 [1-1/4] 1.6250-12UNJF-3B [1.347|1.625]|1.017|1.229]2.000]+.016] ’
K24 | 024 | L24 [1-172] 1.8750-12uNJF-38 | 1.617]1.875(1.170(1.417{2.250 661 | .9n1 &
k28 | D28 | L28 [I-374] 2.2500-12uNJF-3B |1.890]2.250(1.316[1.563|2.625|+.020] .730 | .980 o S
k32 | 032 [ L32[ 2 | 2.5000-12uNJF-38 [2.167{2.500]1.462|1.734|2.875 .844 | 1.094]|" E
MATERIAL : SEE PROCUREMENT srtcmcnnou
ALUMINUM ALLOY, 2024-T6, CODE *"D*
CORROSION RESISTANT STEEL (CLASS 316), CODE "K* (WAS CODE *C*)
CORROSION RESISTANT STEEL (AL6XN), CODE “L* PER ASTM -B69I
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 ?uuroszs THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
DOCUMENTS REFERENCED H
4 gg;tgtgc:o DOCUMENTS suAu. ot OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION
5 MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING
&l:ni 'Iltl:gllﬁt KC gTAIDAID AND PART NUMBER DESIGNATIONS AS SHOWN -
o
6. DIMENSION A Ano THREAD T (PITCH DIAMETER) TO BE CONCENTRIC WITHIN .005 ~
FULL INDICATOR READING. -
AFTER mcumm. THE CODE L FITTINGS SHALL BE PICKLED IN Acconnmc: mru ®
ASTH A380 cooE AND THEN nsswn:o IN ACCORDANCE WITH SAE-AMS-2
METHOD | TYPE 6, EXCEPT THAT 20% TO 25% NITRIC ACID SOLUTION SHALI. at USED. 0
A TEST FOR SURFACE PASSIVITY SHALL BE DONE IN ACCORDANCE WITH SAE-AMS-2700 o
TEST METHOD 102 - COPPER SULFATE TEST. E
EXAMPLE OF KC142K8 = NUT, COUPLING, |/2" TUBE FITTING, TYPE 316 SS
PART HGS KC142D12 = NUT, COUPLING. 3/4" TUBE FITTING. ALUMINUM ALLOY 5
: KC142L16 = NUT, COUPLING. 1* TUBE FITTING, ALEXN
CUSTODIAN: JONN F. RENNEDY SPACE CENTER
PROCURENENT SPLC. STANDARD PARY
R$C-F-124
COORDINATION STATUS NUT, COUPLING KCl142
R$C ot SHEEY 1 OF

RSC FORM 32-85 (CC 4/92)

23
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GP425G AMEND |

FED SUP CLAS:

.005 R MAX 4 7;9
BREAK EDGE 45°+5° X .010 MA
. e SEE DETAIL A 67
BREAK EDGE 455 X M 6 i®
: - v 33}'- 30"
) B A- ............... £ C
N Ao
i I-..-—E G
F 7 REF
DETAIL A ENLARGED
DASH ¥O. Tuse |a otafe oialc piafo 0ia]| € r |6 o1 N ~
T x 0" [+-003]¢.000(4.002| +.000 4. 005}&.016)¢.000 <
steeL |allor| aex REF |-loo0|- 003 -.003 - 008 T y
K2 02 | t2 178 | .130 | .112].205 | .267 ] .125] .344 | . 178 -
X3 03 | L3 | 3216 | 193] .234).267] .329] .141 | .408 ] .240 w
xe | o4 | Le 17a | .28 ] . 201 .38 ] .383 | .141 | .406 | .280 ]| .010 £
xs | o8 | us | Ssie| .3 .66 .15 ] .aas| . 156 .a38] . 348 g
xe ps | L6 378 | .380 | .a32| .44 | .502 | .172] .500 | . 406 <
ke | os | L8 172 | .s08 | .562 | .589 | .682 | .219 | .562 | .538 =
kio | o10 | Lio| ssie |.e31].690].v05] .707 ] .23¢] . 656 .063 i
k12 | 012 [ w12 | 3va |.756] .826 | .080 | .972 ] .2¢6 | .608 | . 794 008 ,
xie | 018 | L16 t_[r.008fi.o8ifi.130]1 222 201 | 781 |1 050] ’ "
x20 | 020 | L20 | y-usa]0.260)1.330]1.412]0.534] .312 ] .906 |1.310] ° g
K24 D24 L24 1=072 101.510]1.609)1.630]1.784] .344 |1.125]1.564 o
x28 | 028 | w28 | 1-3/4 |1.762]1.882]1.945]2.199] .315 |1.125]1.818 g
x32 | 032 | 32 2 |2.014|2.159]2.195]2.409] . 406 |1.188]2.070 N
(-]
MATERIAL: SEE PROCUREMENT SPECIFICATION. 1
ALUMINUM ALLOY, 2024-T6, CODE "D* =
CORROS YN BESISTaNs STEEL (CCASS 316), CODE "K* (WAS CODE *C*) >
CORROS ION RESISTANT STEEL (AL6XN), CODE "L* PER ASTM -B69I -
FINISH: SEE PROCUREMENT SPECIFICATION.
SCREW THREAD:  SEE PROCUREMENT SPECIFICATION.
NOTES: . REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED.
2. gagfguous N INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS %.016.
3. FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
DOCUMENTS REFERENCED HERE IN
‘. u:r:u:gc:o DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF 1NV ITAT 10N
5. ARKING OF F(TTINGS SHALL BE CONSISTENT WiTH PROCUREMENT SPECIFICATION USING
a»% ICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS S
6. ;g:f:ﬁ:lugusuu:ss VALUES NOT INDICATED ON DRAWING SHALL NOT EXCEED 125
DIMENSIONS A, AND D SHALL BE CONCENTRIC WITHIN .005 FULL INDICAYO
REAG I RG FoR TuBE saz:s UP 70 RHD TNCLUDING 3hi= AND 010 FULL iNDICATOR T s
READING FOR SIZES 1° AND ABOVE. ‘
8. AFTER MACHINING, THE CODE L FITTINGS SHALL BE PICKLED IN ACCORDANCE w1 TH ~
ASTM A380 CODE B AND THEN PASSIVATED IN ACCORDANCE BITH SAC-& .
JMETHOD | TYPE €, EXCEPT TWAT 201 TO 251 NITRIC ACID SOLUTION sm\u %ac useo. |@
A TEST FOR SURFACE PASSIVITY SHALL BE DONE IN ACCORDANCE WITH SAE-AMS-2700
TEST METHOD 102 - COPPER SULFATE TEST. .
EXAMPLE OF KCI43K8 = SLEEVE, 1/2" OD TUBING, TYPE 316 SS
PART NOS. :c::sm : S EE:E 374 0D TUBING ALUMINUM ALLOY
CUSTODIAN: JOuN F, untln $PACE CENTER
PROCUREMERNT SPEC. STANOARD PART
F-124
COORDIBATION STATUS FLARED TUBE F|TT|NG
28$C OF SNEEY 1 OF 1

R$C FORM 32-83 (CC 4/92)
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TO DIMENSION E

FITTING END IN ACCORDANCE
WITH KC1@4, STYLE E FOR
TUBE SIZE SPECIFIEQ, EXCEPT
AS OTHERWISE NOTED

B |

FITTING END IN ACCORDANCE
WITH KC1@S, STYLE E FOR TUBE
SIZE SPECIFIED
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PROCUREMENT OPERATION,

HAVE FORMULATED. FURNISHED,

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,
VENTION THAT MAY IN ANY WAY BE RELATED THERETO.

NOTICE:

THREAD T
— D
CHAMFER 15° 35
TO DIMENSION E =
1)
MATERIAL : SEE PROCUREMENT SPECIFICATION. HB
ALUMINUM ALLOY, 2@24-16, CODE D~ w
CORROSION RESISTANT STEEL (CLASS 316), CODE K" (WAS CODE C™ =
FINISH: SEE PROCUREMENT SPECIFICATION. ]
SCREW THREAD:  SEE PROCUREMENT SPECIFICATION.
NOTES: 1. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGCES 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.
a. 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.
[E= a1 THE OPTION OF THE MANUFACTURER, THE SMALLER INSIDE DIAMETER DIMENSION ]
MAY BE DRILLED FROM PORT TO PORT &
EXAMPLE OF  KC14418-6 * REDUCER, BULKHEAD eno:%' TUBING SHORT zno:%' TUBING &
PART NOS. CORROSION RESISTANT STEEL.
KC144D12-8 = REDUCER, BULKHEAD END:3~ TUBING SHORT END: 3" TUBING 8
ALUMINUM ALLOY. g
Y @«
o
%
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F-124 . REDUCER, FLARED TUBE
ST TE] B BUUE_%%A%E‘Z’ED RLIJL\‘%VERSAL KC144
XSC DE SMEET 1 OF 3

KSC FORM 32-85 (CG 4/92)

655
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FED SUP CLASS

g
?é
3
2
B
S
4]
o~
58
@ =
go=sg
LT
SesTy
B HE>
fif.
w=pEz
o« _£>_
_bgas
BELes
g5szs

——— BULKHEAD END SHORT END ID =
TUBE THREAD T TUBE THREAD R a B c D E
CRES aL (2]s] REF ao REF +.000 | +.000 | MAX MAX REF
STEEL ALLOY L REF REF -.045 | -.090
K4-6 D4-6 % 9/16-18 2.147 A57 .813
K4-8 D4-8 % 3/4-16 2.225 538 | 1.000 N
K4-10 D4-10 % 7/8-14 2.350 618 | 1125 L
) . 3
K4-12 | D4-12 " e % 1-1/6-12 el P¥TT 703 | 1.375 -
K4-16 D4-16 1 1-5/16-12 2.538 741 | 1.625 ©
K4-20 D4-20 1-1/4 1-5/8-12 2.569 .778 | 1.875 -
K6-4 D6-4 Y 7/16-20 2.219 | .883 813 -
K68 06-8 A 3/4-16 2.303 .538 | 1.000
K6-10 D6-10 % SR % 7/8-14 1-288 5428 618 | 1.125 E
K6-12 D6-12 ¥% 1-1/16-12 2.569 .703 | 1.375 z
K8-4 D8-4 V, 7/16-20 2.352 | 1.008 B
1.000 >
K8-6 DB-6 % 9/16-18 2.358 | 1.008 @
K8-10 D8-10 ) 3/4-16 % 7/8-14 1.442 | 2.584 618 | 1125
KB-12 08-12 ¥% 1-1/16-12 2.725 .793 | 1.375 r@
K8-16 D8-16 1 1-5/16-12 2.772 741 | 1.625 b
K10-4 | DIo-4 j Y% 7/16-20 2.517 | 1121 -
K109-6 D10-6 % 9/16-18 2.523 | 1421 1125 e
K10-8 D10-8 % 7/8-14 1 3/4-16 1.583 | 2.624 |. 1121 2
K18-12 | DIg-12 % 1-1716-12 2.866 .783 | 1.375 &
K1@-16 | D1@-16 1 1-5/16-12 2.913 741 | 1.628 &
Ki2-4 D12-4 Y 7/16-20 2.723 | 1.258 :
K12-6 DI2-6 % 9/16-18 2.729 | 1.258 1378 y
K12- - P 374~ 3 . g
e Tone] * | "R T e " [an s o]
K12-16 | D12-16 ] 1-5/16-12 3.084 .741 | 1.625 é
K12-20 | Di2-20 1% 1-5/8-12 3115 .778 | 1.875 2
K16-4 DI6-4 Y 7/16-20 2.723 | 1.258 ¥
K16-8 Di&-8 Y 3/74-16 2.830 | 1.258 1.625
K16-10 D16-10 y —— % 7/8-14 — 2.931 | 1.258 :
K16-12 D16-12 % 1-1/16-12 ) 3.237 | 1.258
K16-20 | D16-20 1% 1-5/8-12 3115 .778 | 1.875
K16-24 | DI6-24 1% 1-7/8-12 3.256 .878 | 2.125
w
o
o
®
s
w
>
%
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F-124 REDUCER, FLARED TUBE
3" BULKHEAD AND UNIVERSAL KC144

COORDINATION STATUS

KSC DE

FOR SEAL RING

SHEET 2 OF 3

KSC FORM 32-85 (CGC 4/92)
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—— BULKHEAD END SHORT END [D =
TUBE THREAD T TUBE THREAD R A B € D E
CRES AL 00 REF o0 REF +.000 | +.000 MAaX Max REF
STEEL ALLDY REF REF ‘.0‘5 -.M
K20-4 | D20-4 Y 7/16-20 2.754 | 1.295
k20-12 | 020-12 % 1-1716-12 3.088 | 1.295 1.875
) 1-5/8- o
x2@-16 | D20-16 % = 1 1-5/16-12 1802 5015 | 1.295
K20-24 | D20-24 1% 1-7/8-12 3.303 .878
K24-16 | D24-16 1 1-5/16-12 3147 | 1.308 2.125
- - .817
K24-20 | D24-20 % ARERSSES % 1-5/8-12 1817 I 15¢ | 1.308
K28-20 | D28-20 1% 1-5/8-12 3.379 | 1.433 ¢
-1/4- .97 % -
kze-24 | D2o-2a | ' ki 1% 177ez | Y [3504 | 1.433 i T
K32-24 | D32-24 1% 1-7/8-12 3.629 | 1.533 ~
2-1/2- 2.098 .7
K32-28 | D32-28 ¢ % 1% 2-1/74-12 3.754 | 1.533 Re. 3
>
3
ﬂ@)
[
)
©
5
&
(=]
&
E -
>
&
@1
&é
>
¢
w
®
o
©
s
§
CUSTOBIAN: JOHN F, KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F-124 REDUCER, FLARED TUBE
—semerersme] 6" BULKHEAD AND UNIVERSAL KC.144
. O FOR SEAL RING e T & &

KSC FORM 32-8S5 (CG 4/92)
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SCHEDULE:

MATERIAL:

FINISH:
NOTES:

©» A Wwho-

EXAMPLE OF
PART NOS.

FEO SUP CLASS

4730

31°+1/2°

o )
pa—
et

MAX (TYP

0165 "
.008 R (MAX) .

.005 R
MAX (TYP)

NUMBER TO

=

[

=

-

~

o

-

o
OOO0OODOODDO
mr s

o
-
™

"L" AFTER NUMBER TO

E PROCUREMENT SPECIFICATION,
CORROSION RESISTANT STEEL (CLASS 316), CODE
CORROS ION RESISTANT STEEL (AL6XN), CODE “L* PER ASTM -B69I

SURFACE SHALL BE 125 RMS MAXIMUM PER ANS! B46.! UNLESS OTHERWISE SPECIFIED.

REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED.
DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERAMCE DECIMALS +.016.
FOR DESIGN FEATURE UIPOSES THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
Dgcg! ITS REFEREIC D HERE

REFERENC UMENTS SNALL BE OF THE ISSUE IN EFFECT ON THE DATE OF
IH:&TATIOH

0 8
NG OF FITTIIgS SHALL BE CONSISTANT WiITH PROCUREMENT SPECIFICATION
ga:gﬁ APPL;%ABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ON
DIAHEYER “P" APPLICABLE TO KC145K20B AND KCI145K24B ONLY.

ALL DIAMETRAL DIMENSIONS SHALL BE CONCENTRIC WITH "C" BORE WITHIN .005 T.1.R.

FITTINGS PROVIDED HEREIN SHALL BE WELDED TO CORRESPONDING IUBE SIZES
USING AUTOMATIC WELDING EQUIPMENT (ASTRO-ARC CO. OR EQUIVALENT

L FITTINGS SHALL BE PICKLED IN ACCORDANC! WITH
ASTM A380 CODE B AND THEN PASSIVATED IN ACCORDANCE WITH SAE-AMS-2700
METHOD | TYPE 6, EXCEPT THAT 20% TO 25% 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.

.035 WALL TUBING, TYPE 316 SS.
.058 WALL TUBING, ALGXN.

KC145K4A
KC145L6C

SPUD, BUTTWELD TUBE, FOR 1/4° X
SPUD, BUTTWELD TUBE, FOR 3/8" X

$-1-07

ADDED CODE ~L~ MATERIAL AND NOTE 9

REVISED

APPROVED:

CUSTODIAN:

JOMN F. RENNEDY SPACE CEaTER

PROCUREMERT SPEC.
RSC-F-124

COORDINATION STATUS
K$C Of

STANDARD PART

SPUD, BUTTWELD TUBE

KC145

SNEET 1 OF 2
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FED SUP CLASS

4730

LA TP L bes). 80 le Goy+. 03|+ S03]x. 00afx. Sos|+.O0o|s. B0s]x. Dos|s. Sos|crtr 1 f2. S0s .40
st [aesn =.000 =" " . Co00 | ' I (131 ' ) B
maa | van | osamx.0as [ 208 | 288 |12 | . 258 | .297 | .299 | .315| .383 | .383 | .328|.165] .878 ] 350 -
uoa | vea| ara-x.03s |.ave | 380 [.207 | .383 | .428 | .434 | . aq1 | 502 | .385 | .395 ] .245 [1.025] .350 | -
R6C | L6C | 3/0°3.058 | .410|.380 |.251 | .383 | . 428 | .434 | 441 | .502 ]| .385 | .395 | .245 ]1.025| .3%0 | -
uoe | von | 1s2-n.000 | .sa6 | 506 [.303 | .500 | .554 | .56a | .589 | .82 | .385 | .405 | .280 [1.070] .350 | -
uoe | woc| vsz-m.0v2 |.sae | 506 |.347 | 500 | .554 | .56a | 580 | 682 |.385 | .a05|.2080 [1.070] .350 | -
x120 | c120] 3ra-x.068 | 016 [ 756 611 | . 759 | .004 | .828 | .880 | .972 | .535 | .405 | .300 |1.240] .500 | -
wize] L1z dravx.r09 |.one | 756 |.523 ] 759 | .004 | .828 | .880 | .972 | .535 | .405 | .300 |1.240] .500| - |°
mior | Loer| 1-x.098 Ji.ossfi 006 |.801 |1.009{1.054]1.083|1.130]1.222] .535 | .408 | .400 [1.340] 500 | - |3
Rign| LI6M| 172,020 [1.066]1.006 |.T51 [1.009]1.054)1.083]1.130]1.222] .S535 | .405 | .400 [1.340| .500 .
5200 | 1208 fi-1sa-z.008)1.330]1.286 1. 143]1.289]1.304[1.341 1. 412[1.536] .535 | .475 | .400 |1.410] .500 [1.10e]g
u203| L2030 1sa=x.03401.330|1.256 |. 973 |1.250)1.304)1.341)1.412]1.536] .S38 | .475 | .400 |i1.410] .500 B
uzes | L2esi-1iz-n.0ai0asfi.si0 fi39s]i.s1afi.ss0]i. 601 |1 630]1.706] .538 | .a05 | .a75 |1.a93] .500 ..mi
20| 12asfieviz-n.azafi.sashi.sii fi.218f1 5041 859]1. 610 1.630]1.706] 535 | .a05 | .475 |1.495] 500 | - |2
m2en | L24m|1-1/2°5.1%6 l.usll.snll.l‘ll 1.514]1.559)1.610]1.630]1.786] .535 | .485 | .47S |1.495] . %00 » E
ura | w2afi-izzenanafieesh.sun frovzoi siai ssefi.enifo.e30fi. 286] 535 | Lass| . ars |1 aes| 500 | - |3
ws| uaew] 2-n.ees foseshe.on iassf2.014f2.050]2. 161 2. v08]2.ari] 535 | 635 | .40 [1 700] 00 [ - |%
R32L | L32L| 2°2.108 Ir.mk.ou 1.620]2.014]2.059]2.1612.195]2.411| .535 | .635 | .540 J1.710] .500 | - §
L%
g
e
8
>
&
$
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5 “A" AFTER DASN R 70 OEMOTE .033" WALL. =
i ADD -g- AFICE ase mis@es 1o 8{”' 08 E mALL: 3
ADD - ATER -=n18 51 .038" WALL.
ADD "0~ ATTER DASH WUMBER T 7€ -063" WALL. '
180 - AT B wasle 16 Bay CHLE- 14 L 3
ADD "G AF .3...-."-'3.18 1€ . 109" WALL. §
ADD "N" AFTER DASH WUMBER 10 1€ .120" WALL
&-J-u lg:g:-aulo 31 .ui.- WALL e
*E" AFTER | R 10 T . 156" WALL. (]
m-;ucomu-no NOTE 188" WALL. ;
WRIERNSs 355 '}":m‘i%i‘t':?m 3161, €OOC “-
uo- | mt sn L CALSIN), CODE “L- nn ASTH -8691 &
rimisH: suuc: SHALL OF 125 RMS MAZINUM PCR ANS! s« ' u-uu OTMCRWISE SPECIFIED. [%
wovTEs: 1. BENOVE GURRS AND SLIVERS. SRCAR Suate ( gumu wOTCO. >
2. OIMENSIONS 1N INC UNLESS OTHERWISE mcu ERANCE DECIMALS °T. o -
3. ros ofsicu ¥ tat ae ’u“ $. THIS ORAWING TARES oitctu-ct OVER PROCUREMENT
a. ;ﬁlg‘“g‘ 7.8 S SHALL it OF THE 1SSUE Im CFFECY ON TME OATE OF
! 1 1 1aNT W17 ut
e i Kl
A 1 { 14 ] | wiTHiIn 1.
’. fFi n-u non&'a 8" 2-"&“ ‘ -8'8! " "lf Pﬂul' "5 i:' % Tshal
ING AUTOMATI *I. 186 NIMI ( l” ﬂ l“l' (|
8. “;SI‘%IéII ‘ ‘%Ilﬁ Il'l
‘ 409 | o";u’u :n tw nz M us n ot ”to.
METHOD 102 - cor'ﬁn mm e ”
[ 3
rd
Y
g.
wv&or HCI46R4A = UNION, BUTTWELD TUSE. FOR 174" X .03S WALL TYPE 316 $$ TUBING. 3
ART NOS. BE146L126 1 URION. SUTTEELO TUBE. FOR 374~ 3 |18 BALL ALGSN TUBIRG.
CUSTODIAN: JOMN §. RENNEDY SPACE CEWTER
PROCUREMENT SPEC. STANDARD PART
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FED SUP CLASS

VERTION THAY MAY IN ARY WAY 8C RELATED THERLTO.

PROCURENERT OPERATION,
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<A

47
—
ol o ¥ T I 1 O
316 - 008
SICEL | ot
s | e | 1reene3s | 28 MMIEIEBRIAETRD
n6a | wea | 3eer.038 | .ane EEIEIIETIETRD
56C | wec | 3e1.088 | .ane R IETDETDRD
B EC R ET E IR IEETENRD
s | e |z | s ETRETIETETETRD
1120 | 1129 | drevz.088 | 006 R EE D
5126 | 126 | Mes.109 | 016 IR JEJE D
AR 000 | 1009|1054 ] 500 | 538 | 1.000 e
sem | uiem | 175020 | 1.066 L0901 ] 5009 ] 0.050 ] 500 | L339 | 107 ;
5200 | 1208 [1-wsacn.0e8 1,390 IR E D .
205 | 205 Ji-nvamn.34 1.3 IEAEIEEREIX £
x2e | 1288 [1-0s2-2.008] 1,008 1.008 [ 1910 [ 1.3 ] 500 | 535 | 1,00 g
520 | 1203 [rerrzea. 134 1,608 EEOEOOEJIEN D
e | e [0z 1.8 T EOEIED .!.
e | e [10r2s. 100 1,608 RIEEOEDEJET D =
5320 | 1320 | 2-3.088 | 2.108 1.066 | 2.000 | 2.099 | 500 | 538 | 1,020 ?
B3 | L3 | 2°2.108 |2.10% 1.620 | 2.000 ] 2,039 | %00 | .538 | 1000 ¢
l—-l.- l-.'.— B o §
FLUSH WELOS g
5
8
|
-
e
38" .18 [1.aa] .70 | .00
1w~ | .8 |r.aa| .20 |1.28
e Jr.2]r.aafr.00]1.28 BUTTWELD UNION
"~ 1,19 1.4a]1.00]3.00 PPLTCATTON DATA f
t-1s4= fu.22]0.63]1.00]3.28 -
1«02 |01.30]1.63]1.00]4.9% -
2-3.068 | 1.1 | 1.75]1.00]6.00
2°3.188 | 1.41 J 2.25]1.00]6.00 §
CUSTO01AN: JONN F. REMNEOY SPACE CEMTER
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SCHEDULE : 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 g
ADD "E* AFTER DASH NUMBER TO DENOY 072" TUBE WALL
ADD "F" AFTER DASH NUMBER TO DENOT 095" TUBE WALL o
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 .156° TUBE WALL
ADD "L* AFTER DASH NUMBER TO DENOTE .188" TUBE WALL &
MATERIAL: SEE PROCUREMENT SPECIFICATION, =
CORROSION RESISTANT STEEL (CLASS 316), CODE "K* -
CORROSION RESISTANT STEEL (ALSXN), CObE “L® PER ASTN -B69!I »
FINISH: SURFACE SHALL BE 125 RMS MAXIMUM PER ANS! B46.1 UNLESS OTHERWISE SPECIFIED. =
NOTES: s REMOV URRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED.
- DI Igl NS IN INCHES. UIE SS OTHERWISE SPEC!?I%S TOLE ANCE ECIMALS £.016.
3. FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
DOCUMENTS REFERENCED HEREIN:
a. REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF
8. MARKING OF FITTINR'S SHALL BE CONSISTANT WITH PROCUREMENT SPECIFICATION
ii:gc?asﬁ i%ASLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ON
6. DIA { DIMENSIONS SHALL BE CONCENTRIC WITH "C* BORE WITHIN .005 T.I.R.
o privings eeou BiSEGEN SHALL BE WELBEDTRS contisnounth rlag s Taet
= for SUBE S 2Ea P 10 AND_ THGLUDING 3752 0D TOLERANCE IS S2-1/7. FOR ALL
OTHERS, TOLERANCE IS 1-1/2°.
9. AFTER MACHINING, THE CODE L FITTINGS SHALL BE PICKLED IN ACCORDANCE WITH
ASTM A380 CODE B AND THEN PASSIVATED IN ACCORDANCE WITH SAE-AMS-2700
METHOD | TYPE 6, EXCEPT THAT 20X TO 25% 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. :
Iy
P
EXAMPLE OF KCI147TK4A = ELBOW, 90° BUTTWELD TUBE., FOR 1/4" X .035 WALL TUBING, TYPE 316 SS.
PART NOS. KC147L6C = ELBOW, 90° BUTTWELD TUBE. FOR 3/8° X .058 WALL TUBING, ALGXN.
CUSTODIAN: JONN F. REWNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PARY
R$C-F-124 o’
COORDINATION STATUS ELBOW, 90 BUTTWELD TUBE KCl141
x$C Of SHEET 1 OF 2

RSC FORM 32-83 (CO 4/92)
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FED SUP CLASS
4730
DASH
0. TUBE SI2E| A ] ¢ 0 £ F l G J X L " R
REF .0031¢.005|2.003(¢.005[&.003|%.005|%.008 (REF)I|+.016KREF Y (REF) k. 005
] Al‘l‘ "o °°° it °°°
L
LA | 174°%.038 |.288 | .255 | .172 | .258 | .297 | .3%0 | .38s 680 | .920| 'S | .a38|.0%0
L6A | 378°x.038 |.410] .380 | .297 | .383 | .428 | .3%50 | .385 .742 Ju.110] 15 | .se3|.030
L6C | 3/8-x.0%8 |.410 ] .380 | .251 | .383 | .428 | . 350 | . 385 .242 [1.110] 15 | .s63 ] .030
L88 | 172°x.049 |.546 | .506 | .393 | .509 | .554 | .350 | . 385 .812 [1.280] 15 | .150[.030
L8E | 172°x.072 |.546 | .506 | .347 | .509 | .354 | .350 | . 385 .812 [1.280] 15 | .150].030
L120 | 374=x.065 |.816 ) . 756 | .611 | .759 | .804 | .500 | .53 .909 J1.640]| 15 |1.063].030
L12G | 374°%.109 |.816 | .756 | .523 [ .759 | .804 | .500 | .535 .909 J1.640] 15 |i.063].030
LIGF | 1 x .09S [1.066]1.006] .801 [1.009]1.054] .500 | .535 .909 [1.810] 15 |1.313].030 '0'
LIGH | 1= x .120 [1.066]1.006]| .75t |1.009(1.084| .500 | .535 .909 f1.810] 15 |1.313] .03 ;
1208 f1-174"x.049]1.330]1.256]1.143]1.259]1.304] .500 | .538 .036}2.090] 30 |1.625].060
1200 |1-174°%.134|1.330|1.256] . 973 [1.299]1.304] .500 | .535 .036]2.090] 30 |1.625].060 g
1248 J1-172-x.049[1.608]1.511]1.398]1.514]1.559] .500 | .535 ,034]2.280] 30 [1.875] .080||=
1243 [r-172=x.134[1.808]1.911]1.208]1.514]1.559] .500 | .535 .034|2.280] 30 |1.875] .00 3
L2ex [i-172-x.158fi.608 v 5101 174]1.514]1.559] .500 | .535 .034]2.280] 30 |1.878] . 060 ||2
L24L Ji-172°x.188{1.605]1.901[1.120]1.514]1.539( .500 | .535 .034{2.280] 30 [1.878] .060 ;'-_'-
L320 | 2 x .06S [2.105]2.011]1.006]|2.014/2.059] .500 | .535 1.298|3.060| «5 [2.500].37s (|2
L32L | 2= x .188 [2.108}2.011|1.620]|2.014]2.059]| .500 | .53s 1.298]3.060] 45 |2.500].31% ;-
N (MIN) g
FLUSH WELDS (TYP) — g
)
]
>
/S / :
NEXT BUTTWELD CONNECTING BUTTWELD ELBOW
FITTING TUBE
FLUSH WELD \—counzcnuc TUBE
T “@,
== :
174° 1.44 '
3/8° |1.44
172* | 1.44
e ] APPLTCATION DATA t
1174~ | 1.63 "
1-172= | 1.63 &
2° x 068 1.75 §
= x .188 4.25
<
CUSTODIAN: JOUN F, REENEOY SPACE CENTER
PROCURLMENT SPEC. STANOARD PART
KSC-F-124 .
el ELBOW, 90° BUTTWELD TUBE KC141
x$C Of SHEET 2 OF 2

RSC FORM 32-83 (CC 4/92)
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K . X
J 4 i
1
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.067 d i :
e [’ ; |
]
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' 'f i 1
L E 1
A B C.O005R E
MAX (TYP
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: : | *
a { i L -
- H . 6
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SCHEDULE : ADD “A" AFTER DASH NUMBER TO DENOTE .035° TUBE WALL o
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 "€* AFTER DASH NUMBER TO DENOTE .072° TUBE WALL b
ABR Ter ATTER BANL MaimeR 1o BGTE 00 T A s
ABS *H* AFTER BA H NU En ;8 85"87 2133- ng WALL
ADD “J* AFTER DASH NUMBER T .134" TUBE WALL
ADD °K" AFTER DASH NUMBER 'ro T .156° TUBE WALL
ADD “L* AFTER DASH NUMBER TO otnor 188° TUBE WALL &%
MATERIAL: SEE_PROCUREMENT SPECIFICATION. -
CORROSION RESISTANT STEEL (CLASS 316), CODE °K* -
CORROSION RESISTIAN STEEL (AL6XN), CODE “L* PER ASTM -869! >
FINISH: SURFACE SHALL BE 125 RMS MAXIMUM rtn ANS| B46.1 UNLESS omzmst SPECIFIED. b1
NOTES: 1. RE v: auus AND suv:ns BREAK SHARP EDGES uutcss ornsav NOTED.
2. DIMENS 10ONS mgu: kzss oruumse SPECIF | tg TOL ERANCE o:cuuu.s .016.
3. FOR DESIGN E;e;g.c ;u::os THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
4, fsﬁgit Eo %u:tu%s sm\u. sc OF THE ISSUE IN EFFECT ON THE DATE OF
5. MARK | NG or FITTINGS SHALL BE CONSISTANT WITH PROCUREMENT SPECIFICATION
uslue A”Llcuu KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ON
6. ouunm. ENSIONS SHALL NTRIC WITH “C" BORE_WITHIN_.005 T.I1.R.
7. TINGS PROVI gzo u u:m SHALL SE I?“SED T0 conzsrouonus TUBE SIZES
usuue AUTOMATIC WELDING EQUIPMENT (ASTRO-ARC CO. OR EQUIVALENT).
B> FOR TUBE SIZES ur to AND u;;wome .375" 00, rounuc: |s £2-1/2°. FOR ALL
OTHERS, TOLERANCE IS &1(-1/
9. AFTER MACHINING, THE CODE L FITTINGS SHALL BE PICKLED IN ACCORDANCE WiTH
ASTM A380 CODE a AND THEN nssmm:n IN ACCORDANCE WITH SAE-AMS-2100
ucmoo | TYPE 6, EXCEPT THAT 203 TO 25% NITRIC ACID SOLUTION SHALL BE USED.
TEST FOR SURFACE PASSIVITY SHALL BE DONE IN ACCORDANCE WITH SAE-ANS-2700
nsv METHOD 102 - COPPER SULFATE TEST.
e
"
g
EXAMPLE OF KCI148K4A = TEE, BUTTWELD TUBE, FOR 174" X .035 WALL TUBING, TYPE 316 SS. ;
PART NOS. KC148L6C = TEE, BUTTWELD TUBE, FOR 3/8" X .058 WALL TUBING, ALGXN.
CUSTODIAN: JOMN F. REWNEDY SPACE CENTER
PROCUREMENT $PCC. STANDARD PARY
R$C-F-124
KSC O SugfT 1 OF 2

KSC FORM 32-83 (1CC 4/92)




OR OTHER DATA 1S NOT RCOARDED Bt 1MPLICATION OR OTHERWISE AS 1N
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ANY MANNER LICENSING TRE MOL
VERTION THAT MAY 1IN ARY WAY

PROCUREMENT OPERATION,
NAVE FORMULATED,

nOTICE:

FED SUP CLASS
DASH
X A 8 c 0 1 F G H J K L] R
.. ""E;?m %.003]¢.005|:.003]¢.005|%.003|+.005|%.005]+.01S|¢REF)|+.016 nEr CREF) &, 00
S#é:l ALSXN -,000 -.000 -.008
K4A | LAA | 1747%,035 | .285 | .255 | . 172 | .258 | .297 | .350 | .385 ]| .656 | .80 | .920 | 15 |.438 |.030
K6A | L6A | 3/8°X.035 | .410 | .380 | .297 | . 363 | .428 | .350 | .385 | . 718 | . 742 |1.010| 1S |.563 |.030
KeC | LeC | 378°x.058 | .410] .380 | .251 | .383 | .428 | .350 | .385| .718 | .42 {1.110]| 1S |.563 |.030
X88 | LOB | 172°x.049 | .546 | .506 | .393 | .509 | .54 | .350 | .385| .780 | .812 |1.280] 15 |.750 |.030
X8t | LoE | 172°x.072 | .546 | .506 | .347 | .509 | .554 | .350 ] .385 | .780 | .812 |1.280] 15 |.750 |.030
%120 L12D0 | 374°x.065 | .616 | .56 | .11 | .759 | .804 | .500 | .535 | .868 | .909 |1.640| 15 )1.063].030
K126 {1126 | 374°x.109 | .816 | . 7156 | .523 | .759 | .804 | .500 | .S535 | .868 | .909 |1.640] 15 ||.ou.no
KIGFjLI6F| 1°%.095 |1.0686|1.008] .801 |1.009]|1.054] .500 | .S535 | .868 | .909 [1.810] 13 ||.)|s.oso 3
KigH|LIGH | 1°x.120 J1.066|1.006] . 751 {1.009]1.054] .500 | .535 | .868 | .909 |1.810) 13 ]I.sn.ou ;
K208 | L208 [1-1/4°X.049]1.330]1.256]1.143|1.259{1.304] .500 | .535 | .930 |1.036[2.090 3J| 62s|.060
%204 {1200 J1-174=x.134]1.330]1.256] .973 [1.259]1.304] .500 | .535 | .930 |1.036]2.090] 30 ||.|23 .060 g
X248 Lz«ln-ur:.um.us 1,501 )1.398]1.514]1.559] .500 | .535 ] .930 |1.034]2.280| 30 ||.ns.uo 5
K24J | 249 |l-ll!'l.l34 1.60S)1,.500 )0, 208t .514]1,.559] .500 | .535 | .930 {1.034{2.280| 30 [1.875(.060 ||
K24K | L24K ||-|n'x.|sc 1.608]1.Stn e 174|1.514/1.559] .500 | .535 | .930 |1.034]2.280| 30 |1.875].080 !
x24L | L2aL Jr-172-x.188]1.608|1. 5111 120]1.50a]0.559] .500 | .535 | .930 [1.034]2.2080] 30 |i.875] 060 §
%320 (320 | 2 x .068 |2.108]2.011]1.868]2.014|2.059] .500 | .535 |1.055]1.298]|3.060| 45 |z.soo .38 ||®
x32L |Ls2L | 2= x .188 j2.108{2.001(1.620]|2.014]2.059] .500 | .535 |1.055]1.298]3.060| 4S h.soo.ns :-
FLUSH WELDS N(w;?)“ | R— FLUSH WELD e
CONNECT ING TUBE !
- - -
8
>
A4 "
NEXT BUTTWELD CONNECT ING BUTTWELD TEE
FITTING TUBE
FLUSH WELD Ld\conuscnnc TUBE
[U%ed ' ™ iy !
_—— ——— 1
174 | 1.44
3/8° | 1.4a
172 | 1.44
e —— BUTTWELD TEE
e YT APPLTICATION DATA g
1-144= | 1.63 "
1=022° | 1.63 v
o
= x .00 1.18 §
2" x .188 4.25
Q
CuUSTOO1AN: JONN F. RENNEOY SPACE CEWTER
R$C-F-124
COORDIRATION STATUS TEE, BUTTWELD TUBE KC148
RSC B¢ SHMEET 2 OF 2

KSC FORM 32-85 1CC 4/92)
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LICATION OR OTHERWISE AS In
USE, OR SELL ANY PATENTED Im-

AND THE FACT THAT TME GOVERNMENT MAY

ONNECTION WiTH A DEFINITELY RELATED GOVERNMENT
REGARDED BY 1wP

OBL IGATION WRATSOEVER
GHTS OR PEANISSION TO MANUFACTURE,

OR OTHER DATA 1§ mOT

FOR ANY PURPOSC OTHER THAR 1N C
(1

SPONSIBILITY MOR ANY

SPECIFICATIONS
OR CORVEYING ANY

SPECIFICATIONS OR OTHER DATA ARE USED

INE UNITED STATES GOVERmMENT THERCOY INCURS 8O R
OR 1N ANY AT SUPPLIED THE SAID ORAWI

wNEN GOVEIREMENT DRAWINGS.
PROCUREMENT OPERATION,
WAVE FORMULATED, FURNISHED,
ANY MANRER LICENSING TNE WOLOER OR ANy OINER PERSON OR CORPORATION,
VERTION THAT MAY IN ARY WAY BC RELATED THERETO,

NOTICE:
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GP425G AMEND |

FEO 807' CLASS
H '(T#P’
e (et
pP [ ‘i
.067 :
TYP i
!
: —
A B C.005R g
MAX (TYP N . "
H ~
D\ ', a
.008 R (MAX) . ! s -
§ | e '..
.005 R : { o I
MAX (TYP) \/ 15;‘*2‘ o i =B
(TYP) ,
of 7~ s
K/, %
g
i -
. ad
1 ]
)
> ADD “A® AFTER DASH NUMBER TO DENOTE .035" TUBE .
SCRERNLE: ADD “B* AFTER DASH NUMBER TO DENOTE .049 TUBE -y
ADD “C* AFTER DASH NUMBER TO DENOTE .058" TUBE
ADD "D* AFTER DASH NUMBER TO DENOTE .065- TUBE §
ADD “E* AFTER DASH NUMBER TO DENOTE .072° TUBE S
ADD -G~ AFTER DASH MUMBER T DENGTE .109- TUBE e
ABD <R~ AFTER DASH NUMBER T DENOTE 190~ TUBE g
ADD "J* AFTER DASH NUMBER TO DENOTE .134° TUBE
ADD *K* AFTER DASH NUMBER TO DENOTE .136° TUBE
ADD “L" AFTER DASH NUMBER TO DENOTE .188" TUBE -
MATERIAL: SEE PROCUREMENT SPECIFICATION. e
CORROSION RESISTANT STEEL (CLASS 316), CODE "K® >
CORROSION RESISTANT STEEL (AL6XN), CODE *L* PER ASTM -B69I =
FINISH: SURFACE SHALL BE (25 RMS MAXIMUM PER ANSI B46.! UNLESS OTHERWISE SPECIFIED. |
NOTES: 1. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS +OTHERWISE NOTED.
2. DIMENSIONS I INCHES UNLESS OTHERWISE SPECIF ANCE D
3 OR DESIGN FEATURE runros:s THIS ORANING TAKES PRECEDENCE OVER PROCURENENT
msuiuri nsozuuc £0 HERE
‘. ...v.h'r“.’oﬁ DMENTS SHACL'BE OF THE ISSUE IN EFFECT ON THE DATE OF
5. MARKING OF nnnncs SHALL BE CONSISTANT WITH PROCUREMENT SPECIF ICATION
ga:gsba:ﬁ'l'gnu KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ON
6. ALL DIAMETRAL DIMENSIONS SHALL BE CONCENTRIC WITH "C" BORE ll‘l’ull .005 T.1.R.
1. FITTINGS PROVIDED HEREIN SHALL BE WELDED 7O conu:srouoms Tua: IES
USING AUTOMATIC WELDING EQUIPMENT (ASTRO-ARC C NT)
[E= FOR _TUBE_SIZES UP TO AND INCLUDING .375* 0D, fOLEmANcE IS S3 17, For ALL
OTHERS, TOLERANCE IS 1.1
9. AFTER MACHINING, THE COD e/C FITTINGS SHALL BE PICKLED IN ACCORDANCE w1TH
ASTM A380 CODE B AND THEN PASSIVATED IN ACCORDANCE WITH SAE-AMS-2
METHOD | TYPE 6, EXCEPT THAT 20% TO 25% NITRIC ACID SOLUTION SHALL o: USED.
A TEST FOR SURFACE PASSIVITY SHALL uc DONE IN ACCORDANCE WITH SAE-AMS-2700
TEST METHOD 102 - COPPER SULFATE TEST
s
S
g
EXAMPLE OF KC149K4A = ELBOW, 450 BUTTWELD TUBE, FOR 1/2° X .035 WALL TUBING, TYPE 316 SS. s
PART NOS. KC149L6C = ELBOW. 45" BUTTWELD TUBE. FOR 3/8" X .058 WALL TUBING. ALGXN.
CusSTOD1AN: JONN F, RENNEDY SPACE CENMTER
PROCUREMENT SPEC. STANDARD PARY
R$C-F- 124 .
COORDINATION STATUS ELBOW, 45 BUTTWELD TUBE KC149

SWCY 1 oF 2

RSC FORM 32-05 ¢CO 4/92)




HE GOVERNMENT MAY

LICATIOR OR OTHERWISE AS IN

OR CORVEYING ANY RIGNTS OR PERNISSION TO MANUFACTURE, USE, OR SCLL ANY PATENTED IN-

OR OTHER OATA IS NOT REGARDED BY InP

SPECIFICATIONS,

SPECIFICATIONS OR OTNER DATA AR USED FOR ANy PURPOSE OTHER THAN IN CONNECTION WiTH A OEFINITELY RELATED GOVERNMENT
s,

THE UNITED STATES GOVERNMENT THERESY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WNATSOEVER AND THE FACT THATY

OR 1IN ANY BWAY SUPPLIED TRE SAID ORAWING
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FED SUP CLASS

OASH
= TUBE $12 |, So3fe.00ss. G030, 008 ke Gosls. 0se. Sos|s. 08| cnirr |+ Sraknir {untr sk o
AT -.000 -.000 -.008
TEEL
Kaa | Laa | 17a=x.035 [ .28 [ .258 | .172[ . 258 | .297 | .350 | .385| .e56 | .680 | .020 | 15 [.438] 030
K6A | Lea | 3/6°x.035 | .a10] .380 | .297] .383 | .a28 | .350 | .385 | .78 ] . 742 [1.110] 15 |.563] 030
%6C | L6c | 378°x.058 | .a10].380 ] .29 | .383 ] .a28 | .350 | .385 ] .08 | 742 |1.110] 15 |.563] 030
%88 | 108 | 172=x.049 | .546 | .506 | 393 ] .509 | .s54 | 350 | .385] 780 [ .812 [1.280] 15 [.750].030]
kot | Leg | 172°x.072 [ .546 [ .506 | .347] 509 | .554 | .350 | .385] .780 | .812 1. 280] 15 [.750] 030
k120[ 1120 | 374=x.065 | .o16 | . 736 | 651 | 759 | 004 | .500 | .535| .a68 | .909 [1.6a0] 15 ]i.063].030
K126[L126 | 3ra=x.109 | .ore | 756 [ 523 | 159 | .s0a | 500 [ 535 | .08 | 909 |1.6a0] 13 [1.063] 030]f
kiefF [L16F [ 1-x.095 [1.066[1.008] .801 [1.000]1.054] .500 | .535| .a68 | .909 [1.810] 15 [1.313] 030}
XioH| L1on| 1°2.120 |1.088]1.008] .751 [1.009]1.054] 500 | .535 | eea | 909 [1.810] 13 [1.313].030]|®
%208 1208 [1-1/4°x.049]1.330]1.256]1.143]1.259]1.304] .500 | .535 | .930 [1.03¢]2.000] 30 [1.625].060]] .
X203] 1203 |1-174°X.1341.3301.256] .973 [1.239]1.304] .500 | 535 | .930 |1.03|2.090| 30 |1.623].0s0]| %
%248 L248 |1-172°x.049]1.608]1.811]1.398]1.514]1.959] .500 | .535 | .930 [1.034[2.280] 30 [1.875] 0s0 g
x2ad[v2as J1-vr2ox. 134]1 601501 ]1.218]1.51a]1.539] 500 | 835 ] 930 |1.034]2.260] 30 [1.875] . 060l
K2ax | L24x [1-172°x.186[1.608]1.801f1.174]i.504]1.950] .500 | .535 | .930 |1.034]2.200] 30 [1.875].060[|&
x2aL | L24c [1-172-x.188]1.608[1. 801 ]1.120[1.50af1.559] 500 | .535 | .030 [1.034]2.200] 30 |1.875] 060 §
k320 1320 | 2-x.085 [2.108]2.011]1.866]2.014]2.050] .500 | .535 [1.055]1.298]3.060] 30 [2.500] 325},
R32L|L32L | 2-7.188 |[2.105]2.011]1.620]2.014|2.089] .500 | .535 [1.055]1.298|3.060] 30 [2.500] .37s||"
FLUSH WELDS Ay fo— g
g
- . BUTTWELD ELBOW e
? Z CONNECT ING TUBE &
NEXT BUTTWEL CONNECT ING S
FITTING TUBE "
FLUSH WEL -
~
UBE_SI126] A
REF | eMiny
174" 1.44
38 |1.44
12° 144
e 1184 BUTTWELD ELBOW
R APPLICATION DATA H
o104 [1.63 o
1-172° |1.83 P
2= % 063 1.7 g
[~ x .1eq 423 | 3

CUSTODIAN; J0WR . REWNEOY SPACE CLATLR

PROCURCNENT SPLC. STANDARD PART
RsC-f-124 .

compimaniom staes| CLBOW, 45 BUTTWELD TUBE KC149

xsc of SMEET 2 OF 2

KSC FORM 32-85 (CG 4r92)
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OR OTHER DATA IS NOT REGAROED BY IMPLICATION OR OTHERWISE AS IN

SPECIFICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN [N CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

THE UNITED STATES GOVERNMENT THEREBY INCURS NO

KC142
MS16624 RETAINING NUT
— RING (GROOVE PER  \
LOCAT 0N @A ME16624 ) Pl ol & )
== S .~
\\ /J KC158
cap
L - -
<7 BasIC LT
CAP A MBLY
BREAK EDGE
45° +5°* X .010 MAX
it .D15+,005R
&
37 215"

1 .094

_KC15@ CAP
_DETATLS

P
| o> %

] ’ 35°15°
<X
I

1 L i
CABLE LENGTH |
.62 DIA CABLE !

CRIMP SLEEVE
2 PLACES

ADAPTER, 18 GA, FITS
OVER TUBE FITTING ENDS

END OF CABLE .23 OUTSIDE
70 .06 INSIDE OF SLEEVE

ALTERNATE CAP ASSEMBLY

ORILL NO.
45 (.082)

FED SUP CLASS

4730

CONICAL 3EALING
SURFACE SEE NOTE 4

DETAIL A

REVISED: (F) 8-1-90 (G) DASH NUMBER CHANGE [-2-91 (H) DIM 0 & E 7-24-97

.1562.016

Py

3-23-66

APPROVED:

CUSTODIAN:

JOHN F. KENNEDY SPACE CENTER

PROCUREMENT SPEC.

STANDARD PART

NONE

g
=
g
o
&
(5]
g
z
2
s
g
g
5
8
wozes
= e
73588
Besdy
z dw,
R
w=32z)
Sfavs
z5%5.
T
WiE
ss“§§
SQwl
SEIZE

COORDINATION STATUS

KSC DE

CAP, CAP ASSEMBLY
PRESSURE SEAL
FLARED TUBE FITTING

KC150

oF 2

SHEET 1

&

KSC FORM 32-85 (CG 4/92)



E AS IN

MANUFACTURE, USE. OR SELL ANY PATENTED IN-

SOEVER ANO THE FACT THAT THE GOVERNMENT MAY
REGARDED BY IMPLICATION OR OTHERWIS

SE -OTHER THAN I[N CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
OR OTHER DATA [S NOT

SIBILITY NOR ANY OBLIGATION WHAT

SPECIFICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO

SPECIFICATIONS OR QTHER DATA ARE USED FOR ANY PURPQ!

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPON!
OR [N ANY WAY SUPPLIED THE SAID DRAWINGS

ANY MANNER L[CENSING THE HOLDER OR ANY QTHER PERSON OR CORPORATION,

VENTION THAT MAY [N ANY waY BE RELATED THERETO.

WHEN GOVERNMENT DRAWINGS,

HAVE FORMULATED, FURNISHED,

PROCUREMENT OPERATION,

NOT[CE!

GP-425

FED SUP CLASS

4730

~
i
DASH NO. | yyge Ig pialc DIA{ D 3 F G H L | xc142 nuT | MsiE624 b
SRe | AC ] (00 [-.eeef-.0v0| pim | oim | Dia [ ola | Din | GAOLE Immr—r—] RETAINING ~
STEEL |aLLoy| REF |-.003)-.003 +.25 |STEEL|aLLOY| pasH No. -
‘ — o — — = ===~ =
k4 | D4 Y |.383(.297] .203 ] .125[ .i172] .315] .53 kK4 | 04 -4028 w
(7]
x6 | D& % | .s02|.432] .266 | .156 [ .297 | .441] .625 k6 | D6 -4043 -
k8 | D8 Yo [ .682| .562| .313|.172] .39) { .589 %6 : k8 | D8 -4056 .
. o
kio Joe | % |.797].e00f |.250] 438} .705 Kio | D1o | -a@68 -
ki2 for2 | % |.972|.826 " 63| 880 | k12 | 012 | -a@81 s
ki [ 016 [ 1 [r.222[1.081] .297 | .313 | .813[i.130] ° ki6 | 016 | -a106 ®
k20 | 020 | t-174 |1.534[1.339] .375 1.078[1.412|1.000 x20 | D20 | -a131 o
q
k24 | D24 | i-172 |1.784[1.609| .406 | .375 |1.313]1.6301.125 k24 | D24 | -4a162 i
k28 | 028 | 1-3/4 |2.159[1.882| .500 | .375 |1.547{1.945{1.375 k28 | D28 | -a187 W
n 2
k32 [ 032 [ 2 [2.409[2.159] .578 | .500 (1.781]2.195[1.438 k32 [ 032 | -a215 g
©
[+ 4
w
<<
2
CAP ASSY : SEE PROCUREMENT SPECIFCATION. ”
MATERIAL ALUMINUM ALLOY, 2024-T6, CODE 'D°. CABLE SHALL BE 380 SERIES SST. 3
CORROSION RESISTANT STEEL (CLASS 3161, CODE X~ (WAS CODE € ). &
CABLE SHALL BE 300 SERIES SST.
FINISH: SEE PROCUREMENT SPECIFICATION. ©
S
NOTES: 1.  REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. %
2. DIMENSIONS IN INCHES UNLESS OTHERWISE SPECIFIED. TOLERANCE DECINALS +.816, ®
ANGLES 21/2°.
S
5, MACHINED SURFACE ROUGHNESS. UNLESS OTHERWISE SPECIFIED, SHALL NOT
EXCEED 125/ OR (25 RMS PER ANSI B46.1. =
w
a. THE CONICAL SEALING SURFACE SHALL BE CONCENTRIC WITH G DIA WITHIN .005 FULL =
INDICATOR READING. » >
o«
5. DIAMETERS 8, C. AND G T0 BE CONCENTRIC WITHIN .@05 FULL INDICATOR READING

FOR TUBE SIZE UP TO AND INCLUDING %" OD AND .@10 FULL INDICATOR READING
FOR |~ OD AND ABOVE.

6. CAP ASSEMBLY SHALL CONSIST OF A KC142 NUT, A RETAINING DEVICE FOR THE BasiC
CAP ASSEMBLY ONLY, AND A CAP.

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

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

9. MARKING OF FITTINGS 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 AND
RETAINING CABLE.

EXAMPLE OF KCISGKS = CAP ASSEMBLY, }%4* 0D TUBE, CORROSION RESISTANT STEEL -
PART NOS. KC158012A = ALTERNATE CAP ASSEMBLY, %' 0D TUBE, ALUMINUM ALLDY 8
g
3
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
NONE CAP, CAP ASSEMBLY
COORDINATION STATUS PRESSURE SEAL KC150
FLARED TUBE FITTING
KSC DE SHEET 2 OF 2

KSC FORM 32-85 (CG 4/92)
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ELY SELATED GOVERNNENT

PORSIGILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR OTHER DATA 1S NOT REGAROED BY IMPLICATION OR OTHERWISE AS IN

OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE., OR SELL ARY PATENTED IN-

SPECIFICATIONS,

SPECIFICATIONS OR OTHER DATA ARE USED FOR AnY PURPOSE OTNER THAN 1N CONNECTION WiTw A DEFINIT

INE UNITED STATES GOVERRMENT TNERCOY INCURS WO RES!

OR IR ANY WAY SUPPLIED THE SALD ORAWINGS,

GOVERNMERT ORAWINGS,

win
PROCUREMENT OPERATION,
ARY MANNER LICENSING THE MOLDER OR ANY OTHER PECRSON OR CORPORATION,

VENTION THAT MAY 1N ANY WAY B RELATED TRERETO.

NAVE FORMULATED, FURNISHED,
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4730

FED SUP CLASS

31°%1/2°

: D' E F ]
k1T A B Crvpy . | st -~ P 6 H ~
1 -
; "
AT .010 R
MAX ) P
| -
.008 R (MAX) — 'é
(-]
.005 R
MAX (TYP) s
005 2
L.0T0 -
SCHEDULE : ADD "A" AFTER DASH NUMBER TO DENOTE .035° TUBE WALL. -
ADD "B" AFTER DASH NUMBER TO DENOTE .049° TUBE WALL s
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 v
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 v
ADD *K* AFTER DASH NUMBER TO DENOTE .156" TUBE WALL. o
ADD *L" AFTER DASH NUMBER TO DENOTE .188° TUBE WALL. g
MATERIAL: SEE PROCUREMENT SPECIFICATION,
CORROSION RESISTANT STEEL (CLASS 316), CODE °K®
CORROSION RESISTANT STEEL (AL6XN), CODE “L* PER ASTM -B69! "
FINISH: SURFACE SHALL BE 125 RMS MAXIMUM PER ANS| B46.! UNLESS OTHERWISE SPECIFIED. g
NOTES: 1. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. s
2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS %.016. |3
3. FOR at.s‘%eu'ru;g:g ;u::ggts. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT |=
4. ?gg"g"gu ’Egéuucu 9 YRAE!MSE OF THE 1SSUE IN EFFECT ON THE DATE OF
5. MARKING OF FITTINGS SHALL BE CONSISTANT WiTH PROCUREMENT SPECIFICATION
trxls‘ :'s‘co::’% 'I‘CABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ON
6. ALL ouu!nii. DIMENS IONS SHALL BE CONCENTRIC WITH “C* BORE WITHIN .005 T.1.R.
1. FITTINGS PROVIDED HEREIN SHALL BE WELDED TO conntsroubms wnt s 2ES
USING AUTOMATIC WELDING Eouwuzu'r (ASTRO-ARC CO. OR EOUIVALENT
8. Arru uacunuus THE CODE L FITTINGS SHALL BE ncm.:o IN ACCORDANC[ 'lm
ASTM A380 CODE B AND THEN nss:uﬂ:o IN ACCORDANCE WITH SAE-AMS-270
METHOD | TYPE 6, EXCEPT THAT 203 TO 25% NITRIC ACID SOLUTION SHALL a: USED.
A TEST FOR SURFACE PASSIVITY SHALL BE DONE IN ACCORDANCE WITH SAE-AMS-2700
TEST METHOD 102 - COPPER SULFATE TEST.
2
BS
s
EXAMPLE OF KC1SIK4A-8 = SPUD, BUTTWELD TUBE, Rtoucn ADAPTER, FOR 174" X .035 WALL TUBING
PART NO TO 1/2° TUBE SIZE, TYP
KCISIL6C-8 = SPUD, BUTTWELD TUBE, n:ouczn ADAPTER, FOR 3/8° X .058 WALL TUBING
YO 172 TUBE SI12E, ALGXN
CUSTODIAN: JONN F. REUNEDY SPACE CImYLR
PROCURENENT SPEC. STANDARD PARY
RSC-F-124

COORDINATION $STATUS
£$C of

SPUD, BUTTWELD TUBE
REDUCER - ADAPTER KCI351

SNEEY 1 OF 2

£3C FORM 32-83 (CC 47929
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GP425G AMEND 2

ENTED IN-

SCHEDULE:

MATERIAL:

FINISH:
NOTES:

b N -

o

EXAMPLE OF
PART NOS.

FED SUP CLASS

4730

N i K(REF} et

-

ADO "A* AFTER DASH NUMBER TO DENOTE 038" TUBE WALL.
ADD 9" AFTER DASH NUMBER TO DENOTE .049" TUBE WALL.
ADD "C* AFTER DASH NUMBER TO DENOTE 058" TUBE WALL.
ADD ‘U AFTER DASH NUMBER TO DENOTE .085° TUBE WALL.

ADD “F* AFTER DASH DENOTE 085" TUBE WALL
ADD"G" AFTER YO DENOTE .1
ADD 'H" AFTER TO DENOTE . 120" TUBE WALL

SEE PROCUREMENT SPECIFICATION.
CORROSION RESISTANT STEEL (CLASS 318), CODE K"
CORROSION RESISTANT STEEL (ALSXN), COOE L° PER ASTM -8681

SURFACE SHALL BE 125 RMS MAXIMUM PER ANSI B48.1 UNLESS OTHERWISE SPECFIED.
REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWASE NOTED.

DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS 018,
FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENGE OVER PROCUREMENT

DOCUMENTS REFERENGED HEREIN

:g;tgmooocwammmonm ISBUE IN EFFECT ON THE DATE OF INVITATION

MARKING OF FITTINGS S8HALL BE CONSISTANT WITH PROCUREMENT SPECIFICATION USING
APPUCABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ON THIS DRAWING.
ALL DIAMETRAL DIMENSIONS SHALL BE CONCENTRIC WITH “C* BORE WITHIN .00S TLR.

FITTINGS PROVIDED HEREIN SHALL BE WELDED TO CORRESPONOING TUBE SIZES
USING AUTOMATIC mmmmwmco.ouowuzm
mmwmmoooumm-m ACCORDANCE

ASTM A380 CODE B AND THEN PASSIVATED IN ACCORDANCE WITH SAE-AMS-2700
METHOD 1 mqmmrmtommmnmumumuuﬁo
A TEST FOR SURFACE PASSIVITY SHALL BE DONE IN ACCORDANCE WITH SAE-AMS-2700
TEST METHOD 102 - COPPER SULFATE TEST.

DO NOT USE SIZES MANUFACTURED PRIOR TO GP425 REVG AMEND 2

THE INTERNAL DIAMETER SHALL END IN A CONICAL END OF 115 DEGREE MINIMUM
INCLUDED ANGLE

KC182K88-4A = UNION, BUTTWELD REDUCER, 1/2° X .049 WALL TUBE TO 1/4° X 038

AL TUBE, TYPE 316 8.

Wi
KC152L6C-4A = UNION, BUTTWELD REDUCER. 3/8" X .058 WALL TUBE TO 1/4" X .035

WALL TUBE, AL8XN.

2800

REVISED. CHANGED "H* DIMENSION AND ADDED NOTE §, SEE APPENDO( A

APPROVED. 2609

CUSTODIAN:

JOHN F. KENNEDY SPACE CENTER

PROCUREMENT SPEC.
KSC-F-12¢

COORDINATION STATUS

NOTICE: WHEN GOVERNMENT DRAWINGS, SPECIICATIONS 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, FURNISMED, OR IN ANY WAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS. OR OTHER DATA (S NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN
ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION, OR CONVEYING ANY RIGH TS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATI
>

VENTION THAT MAY (N ANY WAY BE RELATED THERETO.

K8C 0E

STANDARD PART

UNION, BUTTWELD REDUCER KC152

SHEET 1 OF 3

KSC FORM 3288 (CG 4492)
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NOTICE: WHEN GOVERNMENT DRAWINGS, SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFIMTELY 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, FURMISHED, OR IN ANY WAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-
VENTION THAT MAY IN ANY WAY BE RELATED THERETO.
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NOTICE: WHEN GOVERNMENT DRAWINGS. SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN (N CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
PROCUREMENT OPERATION, THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACY THAT THE m“ENT Ay
HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA IS NOT REGARDED BY IMPLICATION

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION, mmmmnnmmmmmmoﬁmmmtamo»
VENTION THAT MAY IN ANY WAY BE RELATED THERETO.
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NOTICE: WHEN GOVERNMENT DRAWINGS, SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPQSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
PROCUREMENT OPERATION, THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEYER AND THE FACT THAT THE GOYERNMENT MAY
HAVE FORMULATED, FURNISHED, OR IN ANY wAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA IS NOT REGARDED B8Y 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.
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GP-425

—Z
za=z
gxm— FED SUP CLASS
-q0
e 4730
>§wz
S&zv SCHEDULE: ADD A" AFTER DASH NUMBER TO DENOTE .035° TUBE WALL.
aluEs ADD B AFTER DASH NUMBER TO DENOTE .049° TUBE WALL.
azy AOD C° AFTER DASH NUMBER TO DENOTE .@58° TUBE WALL.
FOk> ADD D AFTER DASH NUMBER TO DENOTE .65 TUBE WALL.
oY ADD E " AFTER DASH NUMBER TO DENOTE .872° TUBE WALL.
¥EE, aDD F " AFTER DASH NUMBER TO DENOTE .295° TUBE WALL.
ezl ADD “G" AFTER DASH NUMBER TO DENOTE .1@9" TUBE WALL.
o E-1 ADD "H™ AFTER DASH NUMBER TO DENOTE .120° TUBE WALL
WES aDD "J" AFTER DASH NUMBER TO DENOTE .134° TUBE WALL.
. &5 ADD K™ AFTER DASH NUMBER TO DENOTE .156° TUBE WALL.
Zo= ADD L~ AFTER DASH NUMBER TO DENOTE .188° TUBE WALL.
we v MATERIAL : SEE PROCUREMENT SPECIFICATION.
¥ CORROSION RESISTANT STEEL (CLASS 316), CODE K
E"E'g’ FINISH: SURFACE SHALL BE 125 RMS MAXIMUM PER ANS] B46.1 UNLESS OTHERWISE SPECIFIED.
;ggg NOTES: iz REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED.
Zxroew
gglgg 2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED., TOLERANCE DECIMALS .G16.
-
baxx 3. FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
§§§g DOCUMENTS REFERENCED HEREIN.
o
O3z 4. REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF
zz== INVITATION FOR BID.
=
ZoeT 5. MARKING OF FITTINGS SHALL BE CONSISTANT WITH PROCUREMENT SPECIFICATION
ITo0ax USING APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN ON
" Sed TH1S DRAWING.
HeY
g»’é -3 6. ALL DIAMETRAL DIMENSIONS SHALL BE CONCENTRIC WITH ‘C*BORE WITHIN .085 T.LR.
OE% g 7 FITTINGS PROVIDED HEREIN SHALL BE WELDED TO CORRESPONDING TUBE SIZES
B "3 USING AUTOMATIC WELDING EQUIPMENT (ASTRO-ARC CO.OR EQUIVALENT).
§zv?“ E=> FOR TUBE SIZES UP TO AND INCLUDING .375° 0D, TOLERANCE 1S 22-1/2°. FOR ALL
,_:gg OTHERS, TOLERANCE 1S 21-1/2°.
5:"&2 EXAMPLE OF KCI53K4A = CROSS. BUTTWELD TUBE, FOR 4" X .B35 WALL TUBING.
Imoz PART NDS.
-3 A
e8¢
oSWZ DASH | TUBE sIZE| @ B c 0 3 F G H J K L M R
2868 NO. REF  |+.003|+.005|2.003|+.005|+.003+.005 | +.005 | .015 | (REF )| +.016 |(REF )|(REF)| +.005| |~
oo -.280 -.0808 -.005
o -0 -
2 . Kea | Y% x .035| .285 | .255 | .172 | .258 | .297 | .350 | .385 | .656 | .680 | .920 | 15 | .a38 | .e30 o
géég K6A |¥'x .235( .410 | .380 | .297 | .383 | .428 | .350 | .385 | .718 | .742 |1.110] 15 | .s63 ]| .030 E,
;":zg K6C | % x .258| .418 | .380 | .251 | .383 | .428 | .350 | .385 | .718 | .742 [1.110] 15 | .563 | .030
gggg k88 | %" x .049| .546 | .506 | .393 | .509 | .554 | .350 | .385 | .780 | .812 |1.280| 15 | .750 | .030
:.‘i_‘g'g KBE | % x .072| .546 | .5@6 | .347 | .509 | .554 | .350 | .385 | .780 | .812 [1.280] 15 | .750 | .030
:;;z K120 [ % x 065 .816 | .756 | .611 | .759 | .804 | .500 | .535 | .868 | .999 [1.640| 15 [1.063] .030
8%=a K126 | %' x .1e9| .816 | .756 | .523 | .759 | .804 | .500 [ .535 | .868 | .909 |1.640| 15 |1.063| .030
ggg'&'é KI6F | 1°x 095 |1.066(1.006] .801 [1.009|1.054 .500 | .535 | .B68 | .905 [1.810| 15 [1.313] .030
ES:’§$ KieH [ 1x 120 [1.066(1.006( .751 [1.009]1.054| .500 [ .535 | .868 | .909 [1.810] 15 [1.313] .030
BoSos k208 [1%4° x .049(1.330]1.256[1.143]1.259|1.304| .500 | .535 | .930 |1.036|2.090| 30 |1.625] .060
PSEES|  [xe0u |1 x a34]1.330]1.256] .973 [1.259]1.304] .500 | .535 [ .930 [1.036[2.090] 30 |[i.e25] .cee
g’g_z_gé k248 [1%" x .049[1.605|1.511]1.398]1.514[1.559| .500 | .535 | .930 [i1.0342.280| 30 [1.875] .060 L
o
§§g§: K240 | 1% X .134]1.685(1.51101.218[1.514]1.559] .500 | .535 | .930 |1.034|2.280| 30 |1.875| .060 i)
g; I K24k [1%" x .156|1.605]1.511[1.174]1.514[1.559 .500 | .535 | .930 |1.034[2.280( 30 |i1.875| .ec0
a
-;—;;: k2aL | 1% x .188]1.605[1.511|1.120|1.514]1.559| .50 | .535 | .930 [1.034[2.280] 30 [1.875] .060 =
w
ggghg k320 | 2 x @65 [2.105]2.0111.866]2.014]2.059] .500 | .535 [1.055]1.298[3.060] a5 [2.500] .375] |3
[
g:§§§_ K32L | 2'x .188 [2.185]2.011|1.620]|2.014]2.059 .500 [ .535 [1.855]1.298[3.060| a5 [2.5@0| .375 §
S& .'25
zg@ﬂz CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
g;c.‘g PROCUREMENT SPEC. STANDARD PART
.i,g;.. KSC-F-124
égugé COORDINATION STATUS CROSS ’ BUTTWELD TUBE KC153
—Ow’ -
—O>»>Z
SEZZW|ksc ok SHEET 2 OF 3

KSC FORM 32-85 (CG 4/92)
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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 GOVERNMENY THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY
HAVE FORMULATED, FURNISHED, OR [N ANY WAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA |S 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 I[N ANY wAY BE RELATED THERETO.
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AT THE GOVERNMENT MAY

OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIF ICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER UATA ARE USED FOR ANY PURPOSE OTHER THAN [N CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT TH

OR [N ANY WAY SUPPLIED THE SAID DRAWINGS,

WHEN GOVERNMENT DRAWINGS,
PROCUREMENT OPERATION,
HAYE FORMULATED, FURNISHED,

NOTICE!

-3
o

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,

VENTION THAT MAY [N ANY wAY BE RELATED THERETO.

FED SUP CLASS

NONE
74°21-1/2"
66°21-1/72°
A Dla FLARE SEALING A DA

SURFACE SEE NOTE 4
,.-_a ma——-i NOTES 2 & 3\9 ma——' /
- 2

R RADIUS

ENLARGED VIEW

COORDINATION STATUS
KSC DE

TUBE
™ si1zE
TUBE A B R R %
oD Dla Dla | TOL. | RAD ®
REF MIN '
-
% | .2e0 .140 a
.302 .245 =
L 032 5
% | .359 .300 N
¥ | -421 .320 &
+.0810 :.015
¥% | .484 .440 .846 @
.656 .558 .-
% .062 ]
% | .781 .665 ]
% | .937 .800 .278 @
1 |1.187 1.080
.293
1% |1.508 1.400
& -.020
1% 11.721)+.015|1.600 Zlele
1% |2.186 1.850 .19
2 |2.3%6 2.100
NOTES: 1. THIS DESIGN STANDARD ESTABLISHES DIMENSIONS GOVERNING THE FORMING
OF TUBE FLARES THAT ARE TO BE USED WITH STANDARD FLARED TUBE FITTINGS
WITH SEAL RINGS.
& THE MINIMUM FLARE SEALING SURFACE AS DEFINED BY DIAMETER B AND
74°1]1-1/2° CONE SHALL BE CONCENTRIC WITH THE OUTSIDE DIAMETER OF
THE TUBE WITHIN .8@7 FULL INDICATOR READING.
3. THE FLARE SEALING SURFACE SHALL NOT EXHIBIT CONCAVE AREAS EXCEEDING ‘3
.001 OR CONVEX AREAS EXCEEDING .@82. SURFACE ROUGHNESS SHALL NOT ~
EXCEED 63/ IN ACCORDANCE WITH ANSI B46.1. =
[
4, DEBURR EDGES OF TUBING BEFORE FLARING; RADIUS OR CHAMFER EDGE OF -
ID .@10 MAX AND EDGE OF 0D 20% TO 58x OF TUBING WALL THICKNESS. 8
EDGES TO BE FREE OF CHATTER MARKS. z
[/ 4
5. DIMENSIONS ARE IN INCHES. 5
CUSTOD1AN: JOHN F. KENNEDY SPACE CENTER
T’ROCWEHENY SPEC. DESIGN STANDARD
NONE

TUBING, FLARED

STANDARD DIMENSIONS FOR KC154

SHEET 1 OF |

KSC FORM 32-85 (CG 4/92)
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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 OBL IGATION WHATSOEVER AND THE FACT THAT THE GOYERNMENT MAY
HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA |S NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN
ANY MANNER LICENSING THE HOLDER OR ANY QTHER 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.
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2 PC.- 2 BOLT 2 PC.- 4 BOLT
VIEW VIEW /B m
O
N 3¢
tLL %-% CLAMPS ARE 2 PC.- 2 BOLT UNLESS REPLACED BY SPECIAL RN
2 PC. - 4 BOLT CLAMPS, ALL OTHERS ARE 2 PC.- 4 BOLT STYLE) e
>
N w
APPROVED: 9-19-67 REVISEDt (F) CHANGED APPROVED VENDOR ON SHEET 2. 19-2-92 -
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OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIFICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA AKRE USED FOR.ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBL IGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

3

5

-3

o

]

O

"3

©

3

@

«
w o
&g
o
2y
O -
>0
g
- Q
§ S
STEE.
a3°88
Suw .3
Gw +d>
aIg

W
]
W BI>
B2
o522
> i
oa v
ox -Z>
waowa
L WO
ZO -
W<
izgzé
)
-WOZ2Z
WELZS
O "E=
:§§>E
2ESEY

8

MATERIAL CODE:

TEMPERATURE RANGE:

NOTES: s
2.
3.
4,
5.
6.
=
P
=
=
i —
==
14,
15.
16.

EXAMPLE OF

PART NOS.

APPROVED SOURCE :

ALTERNATE SOURCES:

4730

FED SUP CLASS

CLAMP HALVES SHALL BE IN ACCORDANCE WITH MATERIAL CODES
SHOWN ON SHEET 3.

STUD MATERIAL FOR CARBON STEEL CLAMPS SHALL BE SA-193-B7.

STUD MATERIAL FOR STAINLESS STEEL CLAMPS SHALL BE SA-193-B8 FOR MATERIAL
CODE C. MATERIAL CODE D SHALL HAVE STUD MATERIAL IN COMPLIANCE WITH THE
DIMENSIONAL AND TOLERANCE SPECIFICATIONS OF SA-193 AND MATERIAL SPECIFICATION
PER SB-574 ALLOY NIB276.

NUT MATERIAL FOR CARBON STEEL CLAMPS SHALL BE SA-194-GR2 OR 2H.
NUT MATERIAL FOR STAINLESS STEEL CLAMPS SHALL BE SA-194-GRS.

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 PROCUREMENT
DOCUMENTS REFERENCED HEREIN.

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

PASSIVATE STAINLESS STEEL CLAMPS PER 00-P-35 TYPE VI OR VII.

HUB S1ZES 1/2GR4/5, 3/4GRA/S, AND IGRI1 ARE NOT T0O BE USED
FOR NEW DESIGN.

MATERIAL CODES B AND C FOR 5~ CLAMP SIZE ARE SA35]-CF8 (4 BOLT M #»48@03).

SA-182-F316 CLAMPS ARE NON-STOCK SPECIAL ORDER ITEMS AND SHALL NOT BE
USED FOR NEW DESIGN.

1-1%" CLAMP SIZE (-2)1S NOT JNTERCHANGEABLE WITH 1" CLAMP SIZE (-8).

MATERIAL CODE B FOR I' CLAMP SIZE IS SA-351-CAl5. MATERIAL CODE C
FOR I' CLAMP SIZE IS SA-25|-CFam,

MATERIAL CODE C HAS STUDS PER SA-193-B& AND SHOULD ONLY BE USED IN
ENVIRONMENTS NOT SUBJECT TO EXTREME CORROSION.

MATERIAL CODE D HAS STUDS PER SB-574 ALLOY NI1@276 AND SHOULD ONLY BE
USED IN ENVIRONMENTS SUBJECT TO EXTREME ACIDIC CORROSION.

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 KC155-3A

MATERIAL CODE
DASH NUMBER

COMMERCJAL PARTS CAN BE PURCHASED FROM: VETCO-GRAY INC. 10777 Nw Fwy
PO BOX 2291 HOUSTON, TX 77252-2291.

OTECO EOUIPMENT COMPANY REFLANGE, INC.

REVISED: (F) CHANGED APPROVED SOQURCE. 18-2-92

2811 TROUT STREET 5738 CENTRALCREST ~
P.0. BOX 1849 HOUSTON. TX 77092 w
HOUSTON, TX 77251-1849 e
o
)
Y
2
o
%
CUSTOD1AN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
NONE
COORDINATION STATUS CLAMP ASSEMBLY KC155

KSC DE

SHEET 2 OF 3

KSC FORM 32-85 (CG 4/92)
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NOTICE: WHEN GOVERNMENT DRAWINGS, SPECIFICATIONS OR O1::€8 Lats .50 Uil) FOR ANY PURPOSE OTHER THAN [N CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
PROCUREMENT OPERATION, THE UNITED STATES GOVERNMENT THEREBY [I:ICUPS K ReSFONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY
HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE SAlU DRAWINGE, SPECIFICATIONS, OR OTHER DATA IS NOT REGARDED BY IMPLICATION DR OTHERWISE AS IN
ANY MANNER L ICENSING 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.

X o ) =
48 8 a
R 8 g
E § 8 -A -8 -C -0
HEX 1D SA-266 | SA-182 | SA-182 | sa-182
2 21= cL. I11| F316 | F384 | F304
g - NORM. D D> D>
. DIMENS1ONS
2 . DASH HUB CLAMP GRAYLOC|GRAYLOC|GRAYLOC|GRAYLOC
G NO. SIZE SIZE A B c D E F G J K M N |STK NO.|STK NO.|STK NO.[STK NO.
1/26R4
1/26R5 )
1 e 1/72-374 |1.188(2.625(2.812(3.525|1.000(2.125(2.250( .375 |3.000(1.000| --- | s@@19 | --- | aBsee | assop
=] as4acrs
O 1GRI
. 2 S 1-1% |2.687|5.000|4.500|6.500]2.000{3.250{4.000| .625 |5.000]3.125]1.625| 49500 | 49533 | 48501 | 48501
2 I8 i
i < o=
0 n 2GR14
) 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 | amse2 | 48502
= 2GR20
D m
n | 2-1/26R20
N 2
m 2-1/26R25 . .,
Al @ 4 —— 2%-3  |a.375]7.500|6.875)9.250}2.375)|4.500|5.250| .750 |6.¢00|3.500(1.812| 49502 | 49535 | 48503 | 48503
]
,CE m 36R27
< 9 4GR31
',';" 5 4GR34 4 5.375|8.500(8.125 w.s-aT.:ns 5.250(6.000| .875 |7.000(4.262|2.062| 49503 | 49536 | 48504 | 485@4
4GR40 '
SGRS2
6 SGR46 s 6.875)10.2509. 750 12. 375 3. 000 6.125|7.375| 1 .000 (6.000(4.4382.313| 50214 {48003 | 28003 | 48003
SGRAG = | B> |
6GRS2 T T T
7 e 6 8.375 lz.azsﬂlz.aows.acaa.soo 6.625(6.750|1.125]|9.375]4.8122.437| 49508 | 49537 | a8s06 | 48506
g 6
wn
m é 2 1GR4
wl— 1GR5 . ] -
31 8 — 1 1.687|3.187|2.613(4.250]1.375]2.250|2.625| .5¢0 |3.5002.313|1.250| 49768 | --- | 49781 | 49761 n
21O | = = | = | |®
32 1GRI L \l%
w = W o
Q5
w
APPROVED® 9-19-67 REVISED! (F) CHANGED APPROVED VENDOR ON SHEET 2. 18-2-92 w
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OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIF [CATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVYERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBL IGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

IN ANY wAY SUPPLIED THE SAID DRAWINGS,

OR
ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,

VENTION THAT MAY IN ANY WAY BE RELATED THERETO.

WHEN GOVERNMENT DRAWINGS,
PROCUREMENT OPERATION,
HAVE FORMULATED, FURNISHED,

NOTICE?

o0
(3}

MATERIAL CODE:
TEMPERATURE RANGE:

NOTES: 1.
2.
3.
4.
S.
7.
B.

EXAMPLE OF

PART NOS.

APPROVED SOURCE:

ALTERNATE SOURCES:

FED SUP CLASS

4730

//}//7///#

- —

|
1l

SONSNNNN

SEE SHEET 2.

SEE MATERIAL SPECIFICATION.

ALL MATERIALS ARE PER ASTM SPECIFICATIONS
2LL DIMENSIONS ARE IN INCHES.

TOLERANCE: SEE KCl61].

FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT

DOCUMENTS REFERENCED HEREIN.

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

DASH NUMBERS | TO 5 ARE NOT TO BE USED FOR NEW DESIGN.
SEE DASH NUMBERS 21 T0 24.

DO NOT USE THIS STANDARD FOR 1TEMS 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 KC156-3A

MATERIAL CODE
DASH NUMBER

COMMERCIAL PARTS CAN BE PURCHASED FROM: VETCO-GRAY INC. 10777 Nw Fwy
PO BOX 2291 HOUSTON, TX 77252-2291

OTECO EQUIPMENT COMPANY REFLANGE, INC.
2811 TROUT STREET 5730 CENTRALCREST
P.0. BOXx 1849 HOUSTON, Tx 77092
HOUSTON, TX 77251-184%9

REVISED: (E) CHANGED APPROVED SOURCE, 18-2-92

9-19-67

APPROVED !

CUSTODIAN:

JOHN F. KENNEDY SPACE CENTER

PROCUREMENT SPEC.
NONE

COORDINATION STATUS

KSC DE

STANDARD PART

ELBOW, 90° PIPE HUB

KC156

SHEET |

OF 2

KSC FORM 32-85 (CG 4/92)




OR OTHER DATA 1S NOT REGARDED BY IMPLICATION OR OTHERWISE AS [N

SPECIFICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED [N-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN I[N CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBL IGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MaY

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

WHEN GOVERNMENT ORAWINGS,
ANY MANNER LICENSING THE HOLDER OR ANY QTHER PERSON OR CORPORATION,

VENTION THAT MAY IN ANY way BE RELATED THERETO.

HAVE FORMULATED, FURNISHED,

PROCUREMENT OPERATION,

NOTICE:

GP-425

FED SUP CLASS

4730
-A -8
Sa-105 | sa- 182
A GRII |F-316SS
DIMENS1ONS
DASH [ PIPE | HUB SIZE = GRAYLOC|GRAYLOC
NO. SI1ZE Mﬁ STK NO.|STK NO.
tﬁ: — ———— —
E=1 % %-%UGRS | .625 |2.000 |1.562| 54105 | 54152
B> 2 % %-%GRa | .500 |2.080|1.562| 54102 | 54149
E=1| 3 % %GRS .625 |2.200)1.562| 54185 | 54152 &
> % %oR4 .500 |2.000]1.562| 54102 | 54149 3 -
o
g1 s 1| 1-1%-1%GR11 [1.125]4.000]3.125] 54106 | 54153 & ~
6 1% | 1%-1%4GR14 |].610{4.000]|3.125| 541087 | 54156 ol
7 2 2GR20 2.063|4.000|3.625| 54117 | 54129 -
8 2 2GR14 1.610[4.000(3.625| 54114 | 54162 w
9 2% 2%GR25  |2.672|5.375|5.000| 54119 | 54145 b4
0 | 2% 2%GR20 |2.063]5.375(5.000( 54118 | 54163 F3
1 3 36R27  |3.063(5.375|5.800( 54122 | 64146 S
12 3 3CR25  [2.6725.375(5.888| 54119 | 54145 g
13 4 4GR40 4.063|6.000|6.000| 54125 | 54174 8
14 P 4GR34 3.688|6.000|6.200] 54126 | 54172 §
15 a 4GR31 3.250|6.000|6.000| 54127 | 54168 g
16 5 56R52 |5.313/8.000]{7.500| 54144 | 54213 s
17 s BGR46  |4.750|8.000|7.508| 54382 | 54391 = ‘g
18 5 BGR4®  (4.063(8.000|7.500| 54123 | 54147 S 3
19 6 66R62  [6.865]9.000(9.250| 54130 | 54182 ™)
2 6 6GR52  |5.313|9.800)9.258| 54131 | 54181 5
-4 | -8 ]
SA-148 [ SA-35) >
GR9®/60| CFBM w
21 | %% 1GR4 .500 [3.000|2.000| 54798 | 54804 t
22 (%% 1 1GRS .625 |3.000|2.000| 54799 | 54805
23 | %! 1GR7 .906 |3.000|2.000| 54880 | Saat14 e
24 1 1GRI1 1.125|3.000|2.000| 54881 | 54807 g
-a .B
SA-105 | sA- 182
GRI1 |F-3165S
~
b
%
o
a
w
>
g
%
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 (CG 4/92)
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OR SELL ANY PATENTED (N-

USE.

OR OTHER DATA IS NOT REGARDED BY [MPLICATION OR OTHERWISE AS IN

SPECIF ICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE,

SPECIFICATICNS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NC RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,
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FED SUP CLASS

4730

MATERIAL COOE:
TEMPERATURE RANCE:

NOTES: e
2.
3.
a,
5.
7.
8.

EXAMPLE OF

PART NOS.

APPROVED SOURCE :

ALTERNATE SOURCES:

SEE SHEET 2.
SEE MATERIAL SPECIFICATION.

ALL MATERIALS ARE PER ASTM SPECIFICATIONS
ALL DIMENSIONS ARE IN INCHES.
TOLERANCE : SEE KCiél.

FOR DESIGN FEATURE PURPOSES, THIS DRAWING T&4KES PRECEDENCE OVER PRNCUREMENT

DOCUMENTS REFERENCED HEREIN.

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

DASH NUMBERS ! TO S 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 XC157-3A

MATERIAL CODE
DASH NUMBER

COMMERC]AL PARTS CAN BE PURCHASED FROM: VETCO-GRAY INC. 10777 NW FwY
PO BOX 2291 HOUSTON, TXx 77252-2291

OTECO EQUIPMENT COMPANY REFLANGE, INC.
2811 TROUT STREET 5730 CENTRALCREST
P.0. BOX 1849 HOUSTON, Tx 77892
HOUSTON, TX 77251 -1849

10-2-92

REVISED: (E) CHANGED APPROVED SOURCE.

APPROVED: 9-19-67

CUSTODIAN:

JOHN F. KENNEDY SPACE CENTER

PROCUREMENT SPEC.
NONE

COORDINATION STATUS
KSC DE

STANDARD PART

TEE, PIPE HUB KC157

SHEET 1 OF 2

KSC FORM 32-85 (CG 4/92)




ISE AS IN

. USE, OR SELL ANY PATENTED [N-

OR QTHER DATA IS NOT REGARDED BY [MPLICATION OR OTHERW

ESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE

SPECIFICATIONS OR OTHER CATA ARE USID FCR fik¢ FURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
SPECIF[CATIONS,

THE UNITED STATES GOVERNMENT THEREBY INCURS NO R
OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

GP-425

FED SUP CLASS

WHEN GOVERNMENT DRAWINGS,

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,

VENTION THAYT MAY IN ANY WAY BE RELATED THERETO,

HAVE FORMULATED, FURNISHED,

PROCUREMENT OPERAT[ON,

NOTICE!

4730
-a -8
SA-105 | 5A-182
GRI1 |F-316SS
DIMENSIONS
DASH | PIPE | HUB SIZE A B T ) GRAYLOC|GRAYLOC
| No. | s1ZE 1732 +1016|5TK NO.|STK NO.
[y I % 1%-%0RS | .625 |2.000 |1.562|4.000| 54167 | 54239
B> 2 % %-%CR4 | .500 |2.900|).562|4.000] 54164 | 54238
=1 3 | % %GRS .625 [2.0001.562|4.000] 54167 | 54239
=1 a % %GR4 .500 |2.008(1.562|4.008| 54164 | 54238 &
B> s 1| 1-1%-146R11 [1.125]4.000(3.125(8.000( 54169 | 54241 8 o
6 | 1% | 1%-1%GRi4 [1.610(4.0003.125|8.000] 54173 | 54242 £ 2
7 2 26R20  |2.863(4.000)3.625(6.000| 54179 | 54244 = =}
8 2 2GR14 1.618(4.000|3.625[8.008]| 54178 | 54243 E
9 | 2% | 2%GR25 2.672(5.375(5.000(10.750 54196 | 54246 &
10 | 2% | 2%oR28 |2.e63[s5.375(5.00010.750 54180 | S4245 3
| 3 36R27  [3.863]5.375[5.000 j0.750| 54197 | 54247 =
12 | 3 36R25  |2.672|5.375/5.000[10.750 54196 | 54246 3
13 | 4 AGR40  [4.063]6.000]6.000]12.008 S435e | 54352 S
14 | a 4GR34  |3.688(6.000|6.000]12.000 54357 | 54316 2
15 [ 4 4GR3!  |3.250(6.000[6.000(12.008 54356 | 54354 g
16 | 5 56R52  |5.313/8.000]7.500)16.009 54232 | 54373 8
17 | s 56R46  |4.750|8.000|7.500)16.000 54363 | 54372 §
18 | 5 56R40  |4.063|8.000]7.500)16.000 54228 | 54233 S
19 | 6 6GR62  |6.065(9.000]9.250(18.000 54206 | s4254 2 Q
2 | 6 6GRS2  |5.313]9.000(9.250)16.000 54203 | s4253 i s
-4 -8 I
Sa-148 | SA-351 =
GR98/60| CFBM E
21 | %% 16R4 .50 |3.000]2.000(6.000| 54791 | 54795
2 |%%1 1GRS .625 |3.000|2.000 |6.000| 54792 | 54796
23 | % 1GR7 .906 |3.000(2.000[¢.000| 54793 | s4412 2
24 i 1GRI1 1.125|3.000¢|2.000(6.000| 54794 | s4797 g
-A -8
SA-105 | sA-182
GRII |F-3165S
~
bk
2
o
a
w
>
(=]
©
a.
&
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANGSRD FANT
NONE
COORDINATION STATUS TEE, PIPE HUB KC157
KSC OE SHEET 2 OF 2

KSC FORM 32-85 (CG 4/92)
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GP-425

OR OTHER DATA IS NOT REGARDEQ BY IMPLICATION OR OTHERWISE AS [N

OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

THEREBY [NCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY
SPECIFICATIONS,

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

MATERIAL CODE:
TEMPERATURE RANGE:

FED SUP CLASS

4730
D
B8
N
!
I )
BN
| !
L e — e — - P P S <+ - A c
I * .
i Pz >
i ] =
i
|

SEE SHEET 2.
SEE MATERIAL SPECIFICATION.

REVISED: (€) CHANGED APPROVED SOURCE.

NOTES: b, ALL MATERIALS ARE PER ASTM SPECIFICATIONS
§ 2. ALL DIMENSIONS ARE IN INCHES.
§§ 4. TOLERANCE : SEE KCI161.
Sg a, FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVEP PROCUREMENT
a8 DOCUMENTS REFERENCED MEREIN.
&»% 5. REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF
‘i‘: INVITATION FOR BID.
e E==> DASH NUMBERS | TO 5 ARE NOT TO BE USED FOR NEW DESIGN.
;35 SEE DASH NUMBERS 21 TO 24.
=17
5l - 7. DO NOT USE THIS STANDARD FOR ITEMS WHICH CANNOT BE IDENTIFIED BY THE
waoo LIMITATIONS CONTAINED HEREIN.
ownEw
°>¥§ 8. ALL PARTS NOT MANUFACTURED BY GRAY TOOL CO. MUST BE CERTIFIED BY THE
asss MANUFACTURER TO BE INTERCHANGEABLE WITH THE GRAY TOOL PART NUMBER.
w
I228| ExemrLE OF BASIC PART NUMBER KC157-34
_mcfz PART NOS.
nwozZe .o
SR8y MATERIAL CODE 1
;Eggw DASH NUMBER .
a> [ -
g¥ .2, | APPROVED SOURCE: COMMERCIAL PARTS CAN BE PURCHASED FROM: VETCO-GRAY INC. 10777 NW FWY -
~ioTg PO BOX 2291 HOUSTON, TX 77252-229) a
z
B¥>| ALTERNATE SOURCES:  OTECO EQUIPMENT COMPANY REFLANGE, INC. 9
zz" & 2811 TROUT STREET 5730 CENTRALCREST ]
Eoxo, P.0. BOX 1849 HOUSTON, TX 77892 &
e HOUSTON, TX 77251-1849 %
Q& ~Z >
z§§§§ CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
;_'t-w PROCUREMENT SPEC. STANDARD PART
Zitg . ~
#zgh NONE
W&ECZ 8 [COoRDINATION STATUS CROSS, PIPE HUB KC158 =
OB s
§§§§§ KSC DE SHEET 1 OF 2

®
(=]

KSC FORM 32-85 (CG 4/92)



INITELY RELATED GOVERNMENT

VYER AND THE FACT THAT THE GOVERNMENT MAY

OR OTHER DATA [S NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIF ICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPUSE OTHER THAN IN CONNECTION WITH A DEF

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOE
OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

GP-425

FED SUP CLASS

4730
-A -8
54-105 | Sa-182
GRI1 |F-316SS
DIMENSIONS
DASH ;};E HUB S1ZE A 5 = 5 gt;m.gc ts;?an.oc
K NO. K NO.
21/ 1716
1 & a
] % %-%6RS | .625 (2.000 |1.562)4.000| 54212 | 54262 .‘6’
2 % 5-%GR4 .500 |2.000|1.562|4.080| 54207 | 54257 L
3 % %GRS .625 |2.000]1.562|4.000| 54212 | 54262
4 % %GR4 .500 |2.800|1.562|4.002] 54207 | 54257 o
5 1 1-1%-1%GRI11 |1.125)|4.000(3.125|B.00@| 54208 | 54263 ~
6 | 1% | 1%-1%GCRi4 |1.610]|4.0008]3.125|8.000| 54209 | 54264 e
7 2 2GR20 2.863/4.000|3.625(|8.080| 54210 | 54268 -
8 2 26R14 1.610|4.000|3.625|8.000| 54211 | 54267 E
s | 2% 2%GR25  [2.672(5.3755.000(10.750 54221 | 54272 &
) 2% 2%G6R20  |2.263]5.375 5.060!0.7§§7542|6 542639 3
THEE 36R27  |3.063|5.375 |5.000 h0. 750 54220 | 54273 g
12 | 3 36R25  [2.672(5.375(5.000(10.75d 54221 | sa272] 3
13 | 4 46R40  [4.063[6.000|6.000)12.009 54225 | 54279 3 S
4 | 4 40R34  |3.688|6.000)6.000[12.00d 54226 | 54278 g
15 | 4 4GR31  [3.250)6.000]6.000 |12.009 54227 | 54274 g
6 | s 56R52  |5.3138.000(7.50016.009 54219 | sa307 g
17 | s 56R46  |4.750|8.000|7.50016.000 --- | --- 2z
€ BGR4®  |4.063(8.000]7.500|16.00d 54214 | 54222 5
6 66R62  [6.065[9.000(9.250)18.009 54230 | 54283 (@)
6 6GR52  |5.313|9.000|9.25¢[18.008 54231 | 54282 5
w
~A -B w
SA-148 | SA-351 =
GR90/68| CF8Mm %

WHEN GOVERNMENT DRAWINGS,

PROCUREMENT OPERATION,

HAVE FORMULATED, FURNISHED,

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPQRATION,
VENTION THAT MAY IN ANY WAY BE RELATED THERETO.

NOTICE:

~
R J
o
o
8
3
o
o.
&

CUSTODIAN: JOWN F. KENNEDY SPACE CENTER

PROCUREMENT SPEC. ST e e

NONE
COORDINATION STATUS TEE, PIPE HUB KC158 B>

KSC DE

SHEET

2 OF 2

KSC FORM 32-85 (CG 4/92)
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GP-425

OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY [NCURS NO RESPONSIBILITY NOR ANY OBL IGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

25°

MATER]AL CODE:

SCHEDULE CODE:

TEMPERATURE RANGE:

FED SUP CLASS

4730

| B
et
|

!
37-172*

|

|

| 1
M 17

- o
| | o
o
b=
ADD A AFTER DASH NO. TO DENOTE SA-1@5-GRI!.
ADD B AFTER DASH NO. TO DENOTE SA-182-F316L.
ADD D AFTER DASH NO. TO DENOTE SaA-182-F316.
ADD J AFTER MATERIAL CODE TO DENOTE SCHEDULE 40.
ADD K AFTER MATERIAL CODE TO DENOTE SCHEDULE 8@.
ADD 1’.1 AFTER MATER]AL CODE TO DENOTE SCHEDULE 160.

AFTER MATERJAL CODE TO DENOTE SCHEDQULE XXS.
SEE MATERIAL SPECIFICATION.

REVISED: (E) CHANGED APPROVED SOURCE.

"
F 4
L=
= NOTES: i ALL MATERIALS ARE PER ASTM SPECIFICATIONS
(&)
- 2 ALL DIMENSIONS ARE IN INCHES.
.:“1 3. TOLERANCE: SEE KCI61.
o a. FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
" DOCUMENTS REFERENCED HEREIN.
2. 5. REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF
33 INVITATION FOR BID.
g -
= E=> DASH NUMBERS | TO 4 ARE NOT TO BE USED FOR NEW DESIGN.
oS SEE DASH NUMBERS 13 TO 1IS.
—a
.‘,‘,g 7. KC DASH NO. JA ANS 2A MAY BE SA-107-61T GRADE 1830 INSTEAD OF SA-1@5-GR11.
Ye 8. DO NOT USE THIS STANDARD FOR ITEMS WHICH CANNOT BE IDENTIFIED BY THE
;° LIMITATIONS CONTAINED HEREIN.
4
w3 9. ALL PARTS NOT MANUFACTURED BY GRAY TOOL CO. MUST BE CERTIFIED BY THE
ggd MANUFACTURER TO BE INTERCHANGEABLE WITH THE GRAY TOOL PART NUMBER.
o
ng E::’;PLESOF BASIC PART NUMBER KC159-3AJ
PART NOS.
gg‘i‘ T—sc:usm.\.z CODE
o= MATERIAL CODE
§§8 DASH NUMBER
aa- o "
‘,é 553 APPROVED SOURCE: ggngg;cc;gné lmus CAN BE PURCHASED FROM: VETCO-GRAY INC. 18777 NW FwY 5
2 zx&' HOUSTON, TX 77252-2291 &
23594 | ALTERNATE SOURCES: OTECO EQUIPMENT COMPANY REFLANGE, INC. i
4 '§" 2811 TROUT STREET 5730 CENTRALCREST o
2§ P.0. BOX 1849 HOUSTON, TX 77892 -
= g HOUSTON, TX 77251-1849 =)
§ 8¢ g
25z ¢ g
w52z £
8 .2
zgg‘&‘% CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
g._«"”" PROCUREMENT SPEC. STANDARD PART
z3c$
* - NONE .
A e HUB, BUTTWELD KC159
— w -
§§§§§ KSC DE SHEET 1| OF 3

Qo
(e o}

KSC FORM 32-85 (CG 4/92

)




ERWISE AS IN

E GOVERNMENT MAY
. USE, OR SELL ANY PATENTED IN-

OR OVTHER DATA IS NOT REGARDED BY IMPLICATION OR OTH

SPECIF ICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPQSE OTHER THAN I[N CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNLTED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT TH

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

GP-425

FED SUP CLASS

WHEN GOVERNMENT DRAWINGS,

PROCUREMENT OPERATION,
ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,

VENTION THAT MAY IN ANY WAY BE RELATED THERETO.

HAVE FORMULATED, FURNISHED,

NOTICE:

4730
-a -8 -D
SA-105 | SA-182 | SA-182
GRIl [F-316L | F-316
ANS 1/ASME DIMENSIONS
DASH | PIPE | B36.10 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
80 .546 52077 | 52667 | 52797
1 % .840 |1.562|1.580|1.863| .133
160 .466 52878 | 52668 | 52798
1/2GR4 o
BE= XXS .252 52079 | 52669 | 52800 o
160 3/746R5 | 614 52083 | 52673 | 52803 :
2 % 1.850)1.562]1.500|1.263| .133 -
E XXS 3/4GR4 .434 52084 | 52674 | 52804 .
40 1.049 52108 | 52700 | 52805 .
80 .957 52109 | 52701 | S28@6 §
3 1 1GR1 1 1.315(3.125(2.375(2.375| .500 &
160 .815 52110 | 52702 | 52807 -
o
— XXS .599 52111 | 52703 | 52808 L
[ ——— (=}
40 1.380 52126 | 52785 | 52809 &
(=]
80 1-1/4GR14||,278 .437 | 52099 | 52706 | 52810 w
4 |1-1/4 1.660[3.125(2.375(2.375 o
160 1.160 s2127 { 52707 | 52811 W
o
B XXS 1-174GR11 | .896 .500 | 52094 | 52708 | 52812 &
a
40 1.610 52100 | 52710 | 52813 <
(=]
80 1.500 52181 | S2711 | 52814 s
5 |1-172 1-1/2GRi4 1.9080|3.125/|2.375(2.375| .437 z|
160 1.337 52182 | 52712 | 52815 $
o
XXS 1.100 52103 | 52713 | 52816 .O
)
49 2.067 52184 | 52721 | 52821
80 26R20  |1.939 52185 | 52722 | 52822 S
6 2 2.375|3.625|2.750 (2.875 | .437 »
160 1.689 52115 | 52723 | =2823 E
XXS 2GR14  [1.503 52113 | 52724 | 52824 «
40 2.469 52215 | 52730 | 52825
2-1/2G6R25
80 2.323 52216 | 52731 | 52826
7 |2-1r2 2.875(5.000 |3.250 |4 .000 | .500
160 2.128 52218 | 52732 | 52827
2-1/26R20
XXS 1.771 52219 | 52733 | 52828
42 3.068 52204 | 52740 | 52844
3GR27
80 2.980 52205 | 52741 | 52845
8 3 3.500|5.000 |3.250 (4.000 | .5ee
160 2.624 52226 | 32742 | 52846
3GR25
XXS 2.300 52227 | 52743 | 52847
49 3.548 52240 52838 -
4GR34 o
9 [3-172 80 3.364/4.000|6.000 {3.625 |5.008 | .500 | S2241 52839 &
XXS 4GR3! |2.728 52243 | 52841 -
a
W
>
g
aQ
'8
<
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
NONE
COORDINATION STATUS HUB, BUTTWELD KC159

KSC DE

SHEET 2 OF 3

KSC FORM 32-85 (CG 4/92)

89




GP-425

©
=/

—Z
ZI—~Z
wE = FED SUP CLASS
Z=an
‘z"z“d.’; 473@
OZ=—w
ox > -
wrda
o>wa
‘.‘—"85» -A -8 -0
a o2
Sw®E SA-105 | 54-182 | 5A-182
Brx- GRI11 |F-316L | F-316
-
>zl ANS [ /ASME DIMENSIONS
o pasH | PIPE | B36.18 HUB GRAYLOC|GRAYLOC|GRAYLOC
=38 NO. | SIZE | SCHEDULE SIZE A 8 c D E F |STK NO.|STK NO.|STK NO.
O ~— —
2w 40 4.026 52302 | 5275@ | 52851
8-&5 4GR4@
¥ " 88 3.826|  ole.000!5.625|5.000| 500 |522%2 | 52751 | 52652
- . - . . .
Za®S% 160 4GR34  |3.438 52311 | 52752 | 52853
3y Xxs 46R31  |3.152 52314 | 52753 | 52854 &
Zxxu $
g 40 5.047 52380 52867 i
-—2>0 .
) 5GRS2 ol
3333? 80 4.813 52381 52868
Y2, o 1 5 5.563|7.508]4.375|6.5088| .625 &
S g; 160 5GRa6 [4.313 52385 52871 -
(=)
zz22 XXS 5GR4D  |4.063 52383 52870 e
= w
soad 42 6.065 52400 | 52763 | 52874 -
§gaz 66R62 .750 -3
=228 . 80 5.761]  aelo S — 52401 | 52764 | 52875 "
] » ‘ .6 .
E8Ye 160 5.189 52413 | 52765 | 52876 4
z,5° 66RS2 .812 =1
5x°, XXS 4.897 52414 | 52766 | 52877 ]
5% Q
he®5 40 .622 52192 55955 b
oS = 1GRS >
g€y 82 .546 52193 53439 &
2283 13 | % e weo| -84@ [2-000|1.750 |1 500 | 313 ——r — g
> 16R4 g
z=a Q
L XS .252 52195 53437 g
Sg&; 40 .824 52196 53440 g
“ouz 1GR7 5
2U63 4 1% = 722 1, ese [2.000 1. 750 1 s00 | .313 f—oas i ® |
‘3: I 158 16RS | 614 | ° : . ) : 52198 53442
§:§ . XXS 1GR4 .43 52199 53447 §
<533 40 1.049 §3225 53231 s
—0q— 1GR) | &
CZxr- '3
e 5 1 wd -7 315 (2.000|1.750 |1.500 | .313 |ooaze i
§§§§ : 160 1GR7 | .815| ’ ’ ’ ’ 53227 53233
'6;."’8 XXS 1GRS .599 53228 53234
5= -
g582
SEEE
¢Iu%l°
o> —
c3vEe
Taktl
wwgot-
a
nNaT>r0
wEae
nozey e
gg-‘ol&l .
e >
3358y .
Qlia -0 >
._._;xg a
o 4
(ﬂg)' I;J
feg, -
SZ0%z E
88 -':':’;
LLBOF JcusTODIAN: JOHN F. KENNEDY SPACE CENTER
ZzZOx
351 e
W& § 3 [TOORDINATION STATUS HUB, BUTTWELD KC159
- W -
—-0O>»Z
2E$FYKsc e SHEET 3 OF 3

KSC FORM 32-85 (CG 4/92)



GP425G AMEND 3

OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY
OR IN ANY WAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

FED SUP CLASS

4730

WHEN GOVERNMENT DRAWINGS, SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

PROCUREMENT OPERATION,

HAVE FORMULATED, FURNISHED,

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,
VENTION THAT MAY IN ANY WAY BE RELATED THERETO.

NOTICE:

F
25¢ 1
—
MATERIAL CODE: SEE SHEET 2.
 TEMPERATURE RANGE:  SEE MATERIAL SPECIFICATION.
>
NOTES: 1, ALL MATERIALS ARE PER ASTM SPECIFICATIONS
2 ALL DIMENSIONS ARE IN INCHES. ' J
3. TOLERANCE: SEE KC161. >
4 FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
DOCUMENTS REFERENCED HEREIN. s
5 REFERENCED DOCUMENTS SHALL BE OF THE ISSUE. IN EFFECT ON THE DATE OF
INITATION FOR BID.
E=> DASH NUMBERS 1 TO 3 ARE NOT TO BE USED FOR NEW DESIGN.
SEE DASH NUMBERS 18 TO 2.
7. DO NOT USE THIS STANDARD FOR ITEMS WHICH CANNOT BE IDENTIFIED BY THE
LIMITATIONS CONTAINED HEREIN.
8 ALL PARTS NOT MANUFACTURED BY GRAYLOC PRODUCTS MUST BE CERTIFIED BY THE
MANUFACTURER TO BE INTERCHANGEABLE WITH THE GRAYLOC PRODUCTS PART NUMBER.
E==> DASH NUMBERS 13, 14, AND 15 ARE NOT FOR NEW PROCUREMENT.
SEE DASH NUMBERS 22, 23 AND 24.
N— BASIC PART NUMBER KC160-3A
PART NOS.
ATERIAL CODE 3
. DASH NUMBER ]
APPROVED SOURCE: COMMERCIAL PARTS CAN BE PURCHASED FROM: GRAYLOC PRODUCTS 11835 CHARLES ST., 1
HOUSTON, TX 77041-2411. CAGE CODE: OTEH9. 4
OTECO, INC. OCEANEERING REFLANGE
ALTERNATE SOURCES: 2828 TROUT STREET 11911 FM529 ROAD
P.0. BOX 1849 HOUSTON, TX 77041-3000
HOUSTON, TX 77093 (REFLANGE INC. ACOUIRED BY OCEANEERING in 2003)
CAGE CODE: 64414 :
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. , STANDARD PART
NONE :
COORDINATION STATUS ~ HUB, BLIND PIPE KC160
KSC DE : SHEET 1 OF 2

KSC FORM 32-85 (CG 4/92) 91



THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY
OR IN ANY WAY SUPPLIED THE SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA iS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

NOTICE: WHEN GOVERNMENT DRAWINGS, SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

PROCUREMENT OPERATION,
ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,

VENTION THAT MAY IN ANY WAY BE RELATED THERETO.

HAVE FORMULATED, FURNISHED,

\D
no

Vv

vvv

GP425G AMEND 3

« %" AND %" SIZES MAY BE FURNISHED FROM SA-187-GR 1030 UNLESS OTHERWISE SPECIFIED.

FED SUP CLASS
4730

N

1

-A -8 2

SA-105°| SA-182 S

GRI |F-316SS ¢

DIMENSIONS N

DASH | HuB SIZE GRAYLOC|GRAYLOC <

NO. c D E F ¢ |Ssm No.|s™ No. "

1 16-%GR4 | 1,562 {1.250 | 1.063 | .133 | .438 | 59045 | 59378 S

2 %-%GCR5 | 1.562 | 1.250 | 1.063 | .133 | .438 | 59047 | 59380 o

3. | 1-1%-1%GR1 | 3.125 | 2.125 | 2.375 | .500 | .562 | 59050 | 59300 g

4 1%-1%CR14 | 3125 | 2.125 | 2.375 | .437 | .688 | 59000 | 59305 o

5 2CR14 3.625 | 2.000 | 2.875 | .437 | .688 | 59053 | 59310 &

6 2GR20 3.625|2.000 | 2.875 | .437 | .688 | 59002 | 59315 .'.:

7 2%GCR20 | 5.000 | 2.500 | 4.000 | .500 | .688 | 59022 | 59320 2

8 21%GR25 | 5.000 | 2.500 | 4.000 | .500 | .688 | 59020 | 59325 ;

9 3GR27 5.000 | 2.500 | 4.000 | .500 | .938 | 59006 | 59330 )

10 4GR31 6.000 | 2.875 | 5.000 | .500 | .938 | 59024 | 59345 Q

1 4CGR34 6.000 [ 2.875 | 5.000 | .500 | .938 | 59060 | 59340 @

- [=]

12 4GR40 6.000 | 2.125 | 5.000 | .500 | 1.000 | 59010 | 59335 i

13 5GR52 7.500 | 2.875 | 6.500 | .625 | 1.000 | 58992 | 59354 S

14 5GR46 7.500 | 2.875 | 6.500 | .625 | 1.125 | 59148 | 59279 3

&

15 5GR40 7.500 | 3.500 | 6.500 | .625 | 1.000 | 58990 | 59347 =

16 6GR52 9.250 | 3.500 | 7.750 | .812 | 1.000 | 59064 | 59350 z

17 6GR62 9.250 | 2.875 | 7.750 | .750 | 1.000 | 59014 | 59349 2

18 IGR4 2.000 | 1.750 | 1.500 | .313 | .438 | 58955 | 59497 3

19 1GR5 2.000 | 1.750 | 1.500 | .313 | .438 | 58922 | 59525 ‘;

20 IGR7 2.000 | 1.750 | 1.500 | .313 | .563 | 58915 | 59523 &

2 1GR11 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 s

24 5GR40 7.500 | 3.500 | 6.500 | .625 | 1.000 | 58261 | 59347 i

3

[=]

=

o

>

4

CUSTODIAN:

JOHN F. KENNEDY SPACE CENTER

PROCUREMENT SPEC.
NONE

COORDINATION STATUS

KSC DE

HUB, BLIND PIPE

STANDARD PART

KC160

SHEET 2 OF 2

KSC FORM 32-85 (CG 4/92)




OR OTHER DATA [S NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIF ICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAaY

OR IN ANY wAY SUPPLIED THE SAID DRAWINGS,

GP-425

FED SUP CLASS

WHEN GOVERNMENT DRAWINGS,
ANY MANNER L ICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,

VENTION THAT MAY IN ANY WAY BE RELATED THERETOQ.

HAVE FORMULATED, FURNISHED,

PROCUREMENT OQPERATION,

NOTICE:

: NONE
GRAYLOC CLAaMPS
DIMENSION , SIZE TOLERANCE
a %' THRU 3° =.031
4 THRU 6 +.063 -
B 14* THRU 6 +.063
c FOR REFERENCE ONLY
D- 1" THRU 3 +.250
4" THRU 6 +.375
£ %’ THRU 3 +.250
4" THRU &' +.375
F.G.J,K FOR REFERENCE ONLY
" ’/&' THRU 3° +.250
4" THRU 6 +.375
(=]
N 1%* THRU 6 £.031 i
®
GRAYLOC HUBS GRAYLOC SEAL RINGS s
DIMENSION SI1ZE TOLERANCE DIMENSION SIZE TOLERANCE .%
o
% %* THRU 3° +.@31 A 4 THRU 34 £.031 -
4" THRU 6 +.063 40 THRU 62 +.863 2
[ 4
1%* THRU 5° +.094-.031 4 THRU 34 2,831
R 6 .156-.831 c 40 THRU 62 2125
5
c 1%* THRU &' +.063 D FOR REFERENCE ONLY u
>
) BUTTWELD %° THRU 6’ +.063 &
0 BLIND ¥" THRU 5" +.063 E 4 THRU 62 1,016
BLIND 6 +.125
. ; . 4 THRU 34 +.031-.000
E %' THRU 6 *.063 F 40 THRU 62 +.063-.080
GRAYLOC FITTINGS
F 1%° THRU 6" :.831
DIMENSION SIZE TOLERANCE
. " +.125 % THRU 3 +.83)
G % TR € -.063 f 4 THRY & +.063
25° CLAMPING )
SURFACE %' THRU 6° 21° B % THRU 6° +.831
ON_HUB
%
BUTTWELD BEVEL IN ACCORDANCE WITH ANSI B16.25 c %" THRU 6* +.063 ©
NOTE: TOLERANCE ON ANGLES, WHERE APPLICABLE - .
SHALL BE :1°. (o] Y%* THRU &* £.063 8
3
4
%
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. DESIGN STANDARD
NONE DIMENSION TOLERANCES FOR KClélv
CODRDINATION STATUS
HUB STYLE FLANGE FITTINGS
KSC DE SHEET 1 OF |

KSC FORM 32-85 (CC 4/92)
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FED SUP CLASS

4730

|

L}

i

MATER1AL CODE:
SPECIFY FOR NEW DESIGN.

TEMPERATURE RANGE:

OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS [N

OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

FOR SERVICE TEMPERATURES OF -5@°F T0Q +350°F
TEMPERATURES OF -452°F TO +458°F.

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

!

ADD A AFTER DASH NO. TO DENOTE AISI 1018 THRU 1832 TEFLON COATED.
AODD B AFTER DASH NO. TO DENOTE TYPE 316 SS SILVER PLATED.

ADD D AFTER DASH NO. TO DENOTE AIS! 630 TYPE 17-4PH, TEFLON CDATED.
PARTS MADE FROM AISI 1018-1830 ARE TEFLON COATED 8.90) TO 9.803 THICK
PARTS MADE FROM |7-4PH, TEFLON COATED, ARE FOR SERVICE

16-2-92

DO NOT

(F) CHANGED APPROVED SOURCE .

] .
2 NOTES: 1. fLL MATERIALS ARE PER A1S1 SPECIFICATIONS
b 2. ALL DIMENSIONS ARE IN INCHES.
= 3. TOLERANCE: SEE KC16l.
[y
8 a. STOCK NUMBERS FOR UNCOATED RINGS OR FOR RINGS WITH DIFFERENT COATINGS
THAN SPECIFIED BELOW WILL NOT CORRESPOND TO STOCK NUMBERS ~OR
“ STANDARD RINGS. 2
. 5. FOR DESiGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PRGCUREMENT 1%
§§ OOCUMENTS REFERENCED HEREIN. =
ot [
&9 5. REFERENCEZD) DOCUMENTS SHALL BE OF THE 1SSUE IN EFFECT ON THE DATE OF =
ol INVITATION FOR 8SI1D.
—-a
5 7. 00 NOT USE THIS STANDARD FOR I1TEMS WHICH CANNOT BE IDENTIFIED BY THE
gu LIMITATIONS CONTAINED HEREIN.
-4
=9 8. ALL PARTS NOT MANUFACTURED BY GRAY TOOL CO. MUST BE CERTIFIED BY THE
az MANUFACTURER TO BE INTERCHANGEABLE WITH THE GRAY TOOL PART NUMBER.
—
&5 .| ExaMPLE OF BASIC PART NUMBER KC162-3a
aao| PART NOS.
we w
».{; MATER]AL CODE
452 0ASH NUMBER
338| aPPROVZID SOURCE: COMMERCIAL PARTS CAN BE PURCHASED FROM: VETCO-GRAY INC. 18777 NW FWY
FFv P.0. BOX 2291, HOUSTON, TX 770@1-2291.
vwozed 3
QW=OW| ALTERNATE SOURCES:  OTECO EQUIPMENT COMPANY REFLANGE, INC. X
T3 2811 TROUT STREET 5730 CENTRALCREST o
Z3°8% P.0. BOX 1849 HOUSTON, TX 77092 o
EL .3 HOUSTON, TXx 77251-1849
o ; Ig a
z w o
W BIx T
X o= P
g88o° <
G2858=2 &
> b (L v — %
oa o
oc '22
& BUF fcusTooian: JOHN F. KENNEDY SPACE CENTER
w - < o [PROCUREMENT SPEC. STANDARD PART
§ z §¢ 4
Yg%"’ ]
— Ol -
(=] - 4
§g§§.§ KSC DE SHEET 1 OF 2

KSC FORM 32-85 (CG 4/92)
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ZgZz

g{n— FED SUP CLASS
£-29 4730
ggﬁz

O Z

O X

wxda

°>¥1

WBI,

a Oz

_l¥ a

wXao

=0

-z

.JCQ%

W X -

i 4

- Qo

20

—) = -

(TR Qe §TT]

wuoh MAT, MAT. MAT.

<% CoDE | copE | cooE

- A B D

Ig®5

%07 DIMENSIONS

-1 DASH | RING GRAYLOC|GRAYLOC|GRAYLOC &
Srzy NO. | SIZE A c D F ISTK ND.|STK NO.|STK NO. &
:.>§§ b — — S
ogEE 1 4 |.s00 [1.000|.375 | .125 | .125 | 50554 | Seeee | 51230 =
g§§9 2 5 |.625 [1.@94] .375 | .125 | .125 | 50563 | 50801 | 51231 E
Sa03 3 7 | .9@6 [1.375] .375 | .125 | .125 | sever | sese2 | 51232 g
;35?_ 4 | 11 {1.125]1.734] .375 | 125 | .125 | sess) | se8e3 | 51233 -
z33g s | 13 |1.580|2.375] .375 | .125 | .125 | 50698 | 50837 | 51234 »
59:;; 6 | 14 [1.610]|2.625| .563 | .250 | .156 | sess3 | 5e804 | 51235 &g
£z5, 7 | 20 |2.063[3.250| .750 | .250 | .250 | s@sS7 | S9807 | S1236 2
w oS3 B | 25 |2.672|4.000] .750 | .250 | .250 | ses70 | sesie | s1237 g
£ .= 9 | 27 [3.8634.250] .750 | .250 | .250 | sec22 | ses11 | 51238 e
RPr X

’;:.:.22 18 | 31 {3.250)4.50@( .759 | .250 | .250 | 5056) | S@812 { 51239 Z
P Led ey

in8&e 11 | 2 [3.688!5.000| .750 | .250 | .250 | 50562 | 50813 | 51240 2
n2kT 12 | 10 |4.863]5.500]1.000( .250 | .375 | ec24e | 50814 | 51241 3
(tY w> :

~RSE 13 | 46 |4.750|6.188)1.000] .250 | .375 | 66041 | 66376 | 51245 L
ol Mo s

- 14 | s2 [5.313)6.625[1.000 .250 | .375 | 50623 | ses1s | si2a2 ©
P =) o v
R 15 | 62 |6.865|7.875]1.375| .375 | .500 | suses | sesis | stRaa 2
VR . - »n
LESZ i6 | 23 |2.375[3.500] .750 | .250 | .250 | sese9 | 64375 | es17s s
~ge — w
F087 «
;:?‘og

‘,-_J.Jo&n

LESE

ou o

5-¥s

-

2533

E"g--m

- -4

—Taw -

cwaao

S38xiw

Lo P

Sk 34

Q-

WwS>r 0D

LEE:

mpz - 5
g==8g :
3580w -
g: SQ o
¥cSFg “
e 2
5 ot g
£iz.d g
o582 &
> b= L - 3
Qg v

oE -Z>

zgg‘g‘% CUSTOD1AN: JOHN F. KENNEDY SPACE CENTER

E_c.ng- |IPROCUREMENT SPEC. STANDARD PART
;gg.. NONE g

L& 283 [TOOoRDINATION STATUS RING, PIPE HUB SEAL KC162
SFSEF S |sc oe SHEET 2 OF 2

KSC FORM 32-85 (CG 4/92)
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OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIF[CATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

REBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

SPECIFICATIONS OR OTHER UDATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
ORPORAT [ON,

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

THE UNITED STATES GOVERNMENT THE

WHEN GOYERNMENT DRAWINGS,
ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR C

HAVE FORMULATED, FURNISHED,
VENTION THAT MAY [N ANY wAY BE RELATED THERETO.

PROCUREMENT OPERATION,

NOTICE!

O
(=2}

NONE

FED SUP CLASS

GENERAL NOTES:

|
|
|

A COMPLETE KC163 PIPE CONNECTION ASSEMBLY CONSISTS OF THE FOLLOWING COMPONENTS:
(A) TWO KC HUBS OR A COMBINATION HUB AND FITTING.
(8) ONE KC152 SEAL RING.
(C)ONE KC155 CLAMP ASSEMBLY.4 BOLT,OR 2 BOLT.

[}
ﬂ"'
®
3
=
g
(<4
o
2. EXTREME CAUTION SHOULD BE EXERCISED TO PREVENT TIGHTENING OF THE STUD BOLTS =
WHILE THE ASSEMBLY 15 UNDER PRESSURE OR MECHANICAL LOADS. <
>
3. SPECIAL CARE SHOULD BE EXERCISED DURING ASSEMBLY OF THE CONNECTION SO THAT ‘&‘
NO DAMAGE OCCURS TO THE SEALING SURFACES.
. WS S—— , A S
~ - HUULD Bt PR D DURING W al AVOID W -
STEEL HUE 1.0 BF PROTECTED AGAINST SCAL [N : E v
GRAPH]T LAR_TO KEY-PASTE. s
w
5. THIS IS 4 DESIGN STANDARD AND SHALL NOT BE USED AS A PART NUMBER. &
b GRAYLOC SIZES 1/2GR4/5, 3/4CR4/5, 1GR11, 1-174GRI14, AND 1-1/74GR11 ARE NOT TO BE
USED FOR NEW DESIGN.
ASSEMBLY NOTES:
. aLL PROTECTIVE COATINGS AND FOREIGN MATTER MUST BE CLEANED FROM ALL
SEALING SURFACES BEFORE INSTALLATION.
2. 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.
3. THE HUBS SHOULD BE ALIGNED BEFORE 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 1.
~
4. WHEN TIGHTENING, THE SPACING BETWEEN THE CLAMP EARS SHOULD BE L 4
APPROXIMATELY THE SaME. :.'
5. 70 PROPERLY PRELOAD THE KC CONNECTION AGAINST FLUID PRESSURE AND c
GASKET LOADS, THE FOLLOWING TOROUE VALUES ARE RECOMMENDED FOR THE VARIOUS ol
SI1ZES OF STUDS AS LISTED IN TABLE I FOR APPROXIMATELY 20,000 PS] 8
TENSILE STRESS IN THE STUDS. g
14
6. THE TOROUE VALUES LISTED IN TABLE ] ARE FOR WELL LUBRICATED STUDS ONLY. %
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. DESIGN STANDARD
NONE PIPE CONNECTION ASSY

COORDINATION STATUS

KSC DE

INSTALLATION OF KC163

SHEET | OF 3

KSC FORM 32-85 (CG 4/92)
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OEVER AND THE FACT THAT THE GOVERNMENT MAY
REGARDED BY [MPLICATION OR OTHERWISE AS IN

OTHER THAN IN CONNECTION WITH A DEF[NITELY RE

NY OBL [GATION WHATS
OR OTHER DATA [S NOT

SPECIF ICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE
THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR A

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,
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FED SUP CLASS

SCREW THREAD:

SEE PROCUREMENT SPECIFICATION.

€
4730
N 15°% 5° 10
DIMENSION D
BOTH SIDES
¢ SEAL RING
THREAD T PER KC103
REF CREF)
| /o~
- e nei g
prp———y iff
i) ettt s s \-\ &
R — =0T -
| [y RGPS S 0 PG N P w
[B—— 5
‘\ N i DETAIL & -
W
\rugean s z
REF FITTING END IN ACCORDANCE o
uTm»E xc:gs.ss?n.e E FOR a
INTERNALLY THREADED END IN UBE SIZE SPECIFIED =1
ACCORDANCE WITH MS33649 FOR TUBE EXCEPT HEX AS NOTED e
SIZE SPECIFIED EXCEPT AS OTHERWISE
NOTED. SPOTFACE NOT A REQUIREMENT ()
o
INTERNALLY THREADED END EXTERNALLY THREADED ~
DASH NO. END i
TUBE THREAD S € A TUBE THREAD T D [ F ~
CRES aL oD REF +.016] DOla oD HEX +.000 DlA 2
STEEL | aLLOY -.032 §
Ka-8 | Da-8 Y 7/16-20 493 % 374-16 | 1.9000 1.816] 172 | ot
- .689 ..003 ~.004 | &
Ké-12 D6-12 % 9/16-18B .482 - @oal|'-266] .297
% 1-1716-12 |1.375]| - g
K8-12 | DB-12 593 1.641 +.004
% 3/4-16 .734 .391 x
K8-16 | DB-16 593 1.688 ]
1 1-5/16-12 |1.625|+.816 -3
"712-:6 Di12-16 | % 1-1/16-12 | .922 | .656 1.922] 609 | 2005}~
MATERIAL : SEE PROCUREMENT SPECIFICATION.
ALUMINUM ALLOY, 2824-T6, CODE D" ©
CORROSION RESISTANT STEEL (CLASS 316), CODE K~ ”
FINISH: SEE PROCUREMENT SPECIFICATION. ©
©
a
w
-
>
w
@

NOTES: . REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS DTHERWISE NDTED.
DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIEO, TOLERANCE DECIMALS +.816.
3. FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
DOCUMENTS REFERENCED HEREIN.
4. nerigsgceo 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.
. 0
[E= F MIN IS THE FULL THREAD DEPTH REOUIREMENTS %
EXAMPLE OF KCIB64K4-8 = BUSHING: 4’ TUBING, FOR INTERNAL THREADS. AND %* TUBING, <
PART NOS. . FOR EXTERNAL THREADS: CORROSION RESISTANT STEEL a
KC164D6-12 = BUSHING: %' TUBING, FOR INTERNAL THREADS. AND %' TUBING. 3
FOR EXTERNAL THREADS: ALUMINUM ALLOY g
S
CUSTODIAN: JORN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
b BUSHING - SCREW THREAD
COORDINATION STATUS REDUCER FOR SEAL RING KC 1 64
KSC DE SHEET 1 OF 1
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SPECIFICATIONS OR DTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

WHEN GOVERNMENT DRAWINGS,

»>Z
%;E FED SUP CLASS
g -
TNZ
Z—w
=1
woed
>wao
ox
O >
Ex® ' A

-l
-—Zuw ‘
g20
SEE O C
-0
QD= =«
q IJw
weg
$- . \
"E§ B SPHERICAL RADIUS
2.:»— BOTH ENDS
zg‘i
34
(]
282
i :

Zz

"mno

Z - —
Eqm A B8
gg; DASH ngf DIM ola
ooz 1.016|  (STOCK
Sat NO. | REF TOLERANCES )
8:5 e e
»0 -4 Yo |1.094 ]
2.0 .280 ;
SO:‘:’ -6 % |1.453 v

— a
Z -x -8 % |2.000 -
85 .091 3
=5z -10 % (2.326 g
- o
§§§ -12 | % {2.859 W
gu> -16 1 |3.750 -
30Y% : 2
3‘3,5.?3 -20 | W% |4.750 o a
E & -2¢ | 1% |s.500 ®
zZg9 -28 | 1% |6.750 a
nZ - #
23z 32 | 2 |7.s00 <
‘ég: &
— <
a8 .
Q&‘g MATERIAL: CORROSION RESISTANT STEEL WIRE, TYPE 302, 304, OR 305 PER ASTM AS82 ANNEALED

S j
g}‘g‘s FINISH:  NONE
-
z20
g:u_a_aé COpE : NONE
§dg .
w o
§3zp
ngg NOTES : fis DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE
:_._.:S.- 3 DECIMALS £.016.
Sggﬁ ’ FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER
:z = PROCUREMENT DOCUMENTS SPECIFIED HEREIN.

o 3.
‘A""s‘&‘ REFERENCE DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON DATE OF R
288w INVITATION FOR BID. 2
o ;
w °s> = E
=g EXAMPLE OF KCI65-4 = RETAINING WIRE FOR Y*0D TUBE SWIVEL FITTING. =
¥~ PART NUMBER: @

- [=]
éﬁwi g
—-DZZT
A -
[ 9 w
tdE‘)-
g:a_.n.)g CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
;<;§Hpmcmsnzur SPEC. ' STANDARD PART
BEG-| WIRE, RETAINING e
Cu TS| COORDINATION STATUS
Seic SWIVEL NUT
z3zwlksc oe SHEET | OF 1

NOTICE:
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OR DTHER DATA [S NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIFICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN [N CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
S,

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPOMSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR IN ANY WAY SUPPLIEO THE SALD DRAWI

GP-425

FED SUP CLASS
4730
l‘“ 3 “/='r/—mﬂsao PER MS33649
T T 1/ 7
1 | !
} ] ]
K J D
e o =
| I / l KN
| F
25° 2 T —
- ! &
I | &
&
MATERIAL CODE: ADD A AFTER DASH NO. TO DENOTE SA-105-GRII. s

ADD B AFTER DASH NO. TO DENOTE SA-182-F316.

TEMPERATURE RANGE:  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 PROCUREMENT
DOCUMENTS REFERENCED HEREIN.

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

NOTES: 1

2

3

4

5

b HUB PRESSURE RATING IS THE LOWER OF EITHER THE VENDOR'S PRESSURE _IM!T
=

8

9

ON THE HUB OR KSC'S PRESSURE LIMIT ON THE FITTING WwHICH SCREWS
INTC THE THRZADED HOLE.

THIS S1ZE 1S NOT TO BE USED FOR NEW DESIGN. SEE XC167 FOR NEW DESIGN.

00 NOT USE THIS STANDARD FOR 1TEMS WHICH CANNOT BE IDENTIFIED BY THE
LIiMITATIONS 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.

REVISED! (C) CHANGED APPROVED SOURCE.

WHEN GOVERNMENY DRAWINGS,

PROCUREMENY OPERATION,

HAVE FORMULATED, FURNISHED,

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATICN,
VENTION THAT MAY IN ANY WAY BE RELATED THERETO.

NOTICE!

EXAMPLE OF BASIC PART NUMBER KC166-3A
PART NOS.
MATERIAL CODE
DASH NUMBER
APPROVED SOURCE : COMMERCIAL PARTS CAN BE PURCHASED FROM: VETCO-GRAY 18777 NW FWY
$.0. BOX 2291, HOUSTON, TX 77081-2291.
ALTERNATE SOURCES:  OTECO EOUIPMENT COMPANY REFLANGE. INC.
2811 TROUT STREET 5730 CENTRALCREST
P.0. BOX 1849 HOUSTON, 1X 77892 o
HOUSTON, TX 77251-1849 S
b
~
a
g
;
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROGUREMENT e STANDARD PART
NONE
COORDINATION STATUS HUB, TAPPED BLIND KC166
KSC OE SHEET 1 OF 2
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- GP-425

OR OTHER DATA S NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIFICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE., USE, OR SELL ANY PATENTED IN-

SPECIFICATiONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSISILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

IN ANY WAY SUPPLIED THE SAID DRAWINGS,

=

FED SUP CLASS

4730

MATERIAL CODE

OPERATING
PRESSURE
RATING
(PSIG)
MS33649|MAT 'L CODE DIMENSIONS
DASH HUB | THREAD
NO. SIZE | SIZE | -A | -B | A c 0 E _ F
— —
-1 -4 9600 |9600 | .172
-2 -6 |6900 | 6908 | .297
IGR4
-3 -8 | 7400|7400 | .391
=4 -12 | 6500 | 6500
5 -4 19600 |9600 | .172
-6 -6 | 6900 | 6900 | .297
1GR5
-7 -8 | 7400|7400 | .391
T=-8 12 | 6500 | 6500
2.000|1.750|1.500| .313
-9 -4 |8784 8180 | .172
-10 -6 | 6500 | 6900 | .297
IGR?
-1 -8 | 7400|7400 | .391
=12 -12 | 6500 | 6500
-13 -4 14264 {4340 ) .172
-14 -6 |4264 |4340| .297
1GR1I
-15 -8 |4264 4340 .39)
W_m -12 | 4264 | 4340

1-4708-1 | 1-4709-1

1-4708-5 | 1-4709-5

1-4708-9 | 1-4709-9

1-4708-13| 1-4709-13

1-4708-2 | 1-4709-2

1-4708-6 | 1-4709-6

18-2-92

1-4708-10 | 1-4709-10

1-4728-14 | 1-4709- 14

1-4708-3 | 1-4709-3

1-4708-7 | 1-4709-7

[-4708-11)1-4709-11

1-47@8-15 | 1-4709- 15

1-4708-4 | 1-4709-4

1-4708-8 | 1-4709-8

1-4708-12 | 1-4709-12

1-4708-16 | 1-4709- 16

REVISED: (C) CHANGED APPROVED SOURCE ON SHEET 1.

g

g

£

g

3

b4

Bs

0w

£y

o
ga=sg °
3558 o
& ;2 ~

QX g
el W =S
H¥x
fi5.7 g
e 5
38 .2,
LSS5 F [cusTonian: JOHN F . KENNEDY SPACE CENTER
¥, 3 -5 [ProcurewenT spec. STADARD PRT
mmnt NONE

mmmwm COORDINATION STATUS HUB, TAPPED BLIND KC166
mmwmm KsC DE SHEET 2 OF 2
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OR OTHER DATA [S NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR.ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
SPECIF ICATIONS,

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MaY

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

WHEN GOVERNMENT DRAWINGS,

PROCUREMENT OPERAT[ON,
ANY MANNER LICENSING THE HOLOER OR ANY QTHER PERSON OR CORPORATION,

VENTION THAT MAY IN ANY WAY BE RELATED THERETO.

HAVE FORMULATED, FURNISHED,

NOTICE:

GP-425

FED SUP CLASS
4730
, _——THREAD PER MS33649
——r
1 ’ !
]
I
e o o
|
- I
1
| | 4
! F
25° — T Y
l - | 8
™ 1 o
]

e colr 02 2GR B 00 8 SETE sl
TEMPERATURE RANGE: SEE MATERIAL SPECIFICATION.

ALL MATERIALS ARE PER ASTM SPECIFICATIONS
ALL OIMENSIONS ARE IN INCHES.

TOLERANCE : SEE KCl161.

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

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

NOTES: 1
2
3
4
-]
D HUB PRESSURE RATING 1S THE LOWER OF EITHER THE VENDOR'S PRESSURE LIMIT
B
9

REVISED: (C) CHANGED APPROVED SOURCE.

ON THE HUB OR KSC'S PRESSURE LIMIT ON THE FITTING WHICH SCREWS
INTO THE THREADED 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.

EXAMPLE OF BASIC PART NUMBER KC167-3A
PART NOS.
MATERIAL CODE
DASH NUMBER
APPROVED SOURCE: COMMERC 1AL PARTS CAN BE PURCHASED FROM: VETCO-GRAY INC. 10777 Nw FwY
P.0. BOX 2291, HOUSTON, TX 7700)-2291. °
ALTERNATE SOURCES: OTECO EDUIPMENT COMPANY REFLANGE, INC. ©
2811 TROUT STREET 5730 CENTRALCREST o~
P.0. BOX 1849 HOUSTON, TX 77892 .
HOUSTON, TX 77251-1849 3
g
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
NONE
COORDINATION STATUS HUB, TAPPED KC167
KSC DE SHEET 1| OF 3
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OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER ONTA ARE USED FOR ANY PURPOSE OTHER THAN [N CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
SPECIFICATIONS,

THE UNITED STATES GOVERNMENT THEREBY [KCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR IN ANY WAY SUPPLIED THE SAID DRAW!NGS,

WHEN GOVERNMENT DRAWINGS,

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORAT{ON,

VENTION THAT MAY IN ANY WAY BE RELATED THERETO.

HAVE FORMULATED, FURNISHED,

PROCUREMENT OPERATION,

NOTICE:

2

FED SUP CLASS
4730
OPERATING
AL SSURE MATER1AL CODE
RAT ING = -
L i UL sa-105 | SA-182
- o [ns33sasimar L coe DIMENS10NS GRII F-316
ASH HU Hi ]
No. |s1zE|S1ZE | -a| 8| A | c | O | € | F | Gavioc | GRALOC
= - -4 | 9600 |9600 | .172 1-4695-7 | 1-4725-7
-2 -6 | 6900|6900 .297 1-4695-1 | 1-4725-)
-3 1GR4 -8 | 7400 | 7400 | .391 1-4695-3 | 1-4725-3
” 12 | 6500 | 6500 | .500 1-4695-5 | 1-4725-5
- -16 | 5300|5300 | .500 1-4695-21 | 1-4725-2) o
T=>-6 -4 |9600 |9600 | .172 1-4695-8 | 1-4725-8 (3
T=-7 -6 | 6900|6900 | .297 1-4695-2 | 1-4725-2 i
m=-3 |11rs| -8 |7400]7400] .39 1-4695-4 | 1-4725-4 =
Iy <12 | 6500|6500 | .609 1-4695-6 | 1-4725-6 &
-10 -16 | 53005300 | .625 1-8695-22 | 1-4725-22 &
2.000(3.000|2.000| .31
-1 -4 8784|8180 .172 1-4695-9 | 1-4725-9 8
12 -6 | 6900|6900 .297 1-4695- 11| 1-4725-11 S
13 IR7 | -8 | 7420|7400 ] .39 1-4695-13 | 1-4726-13 é
-14 .12 | 6500 [ 6500 | .609 1-4695-19 | 1-4725-19 g
-15 -16 | 5300|5300 | .844 1-4695-23 | 1-4725-23 8
=1s -4 [a264 [4340| 172 1-4695-10 | 1-4725-10 g
P—n -6 | 4264 |434e]| .297 1-4695- 12 | 1-4725-12 e
=18 IGRI | -8 4264|4340 .39 1-4695-14 | 1-4725-14 2
-19 .12 | 4264|4340 .609 1-4695-20 | 1-4725-20 5
-20 S1e  |4264 | 4348 .84a 1-4695-24 | 1-4725-24 S
=21 -4 |6547 |604a | .172 1-4695-25 | 1-4725-25 2
-22 -6 |6547|6040| .297 1-4695-26 | 1-4725-26 >
23 hsoria| -3 [6547 | 6040 .391 |3.125]2.250(3.125] .437 | 1-4695-27 | 1-4725-27 g
24 .12 |eseo |so4n | .c09 1-4695- 29 | 1-4725-29
-25 -16 | 5300|5300 | .844 1-4695-30 | 1-4725-32
0
~
°
o~
=)
w
>
e
Q.
%
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
NONE
COORDINATION STATUS HUB, TAPPED KC167

KSC DE

SHEET 2 OF 3




OR OTHER DATA IS NOT REGARCED BY IMPLICATION OR OTHERWISE AS [N

SPECIFICATIONS,
CR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THERESY INCURS NO RESPONSIOILITY MOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY
OR IN ANY wWAY SUPPL!ED ThE SA!D DRAWINGS,

WHEN GOVERNMENT DRAWINGS,

PROCUREMENT OPERATION,

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CURPORATION,

VENTION THAT MAY IN ANY WAY BE RELATED THERETO.

HAVE FORMULATED, FURNISHED,

NOTICE:

GP-425

FED SUP CLASS
4730
el MATERIAL CODE
RATING - S
el sa-105 | sa-182
- " t;sﬂanaeug MAT 'L CODE DIMENSIONS GRII F-316
A H! Al “GRAYLOC GRAYLOC |
NO. Ss1ze| size | -a | -B | & c () I £ F
TK STK _NO.
-26 -4 |a870 4648 | .172 1-4695-31 |1-4725-3)
-27 -6 |4878[4640| .297 1-4695-32 | 1-4725-32
-28 -8 |4870 | 4640 .391 1-4695-33 | 1-4725-33
-29 -12 |a870|4640 | .609 1-4695-35 | 1-4725-35
26R22 3.625|3.500(3.625] .437 “
-30 -16 | 4870|4640 .844 1-4695-36 | 1-4725-36 b
-31 -20 |4870 |4640 |1.078 1-4695-55 | 1-4725-55 iy
-32 - -24 | 4600|4600 |1.312 1-4695-56 | 1-4725-66 =
-33 -32 | 4600 | 4600 |1.781 1-4695-58 | [-4725-58 -
-34 -4 |e617 6008 | . 172 1-4695-37 | 1-4725-37 g
-35 -6 |6617|6000| .297 1-4695-38 | 1-4725-38 )
-36 -8 |6617|6000 | .391 1-4695-39 | 1-4725-39 3
-37 2--| 12| 6500 | 6000 | .609 1-4695-41 | 1-4725-41 O
3hos 5.000{4.252(|5.000| .500 §
-38 -16 |5300 {5300 .844 1-4695-42 | 1-4725-42 5
-39 -20 |s200 (S200 |1.078 1-4695-59 | 1-4725-59 8
-40 -24 4600 | 4600 (1.312 1-4695-60 1-4725-60 é
-4l -32 | as00 |4600[1.78) 1-4695-62 | 1-4725-52 g
-42 [ -4 7969 (7120 | . 172 [-4695-43 | 1-4725-43 o
-43 | -6 |6900 6500 .297 {1-4695-44 | 1-4725-44 g
-44 | -8 |7400]7128] .39) 1-4695-45 | [-4725-45 <]
-45 ' 12 |e500 6500 .609 1-4695-47 | 1-4725-47 ®
46831 f—r 6.000|5.000|6.000| .500 p
-46 -16 |5300 |5300 | .844 1-4695-48 | 1-4725-46 §
-47 -20 |5200 | 5200 |1.078 1-4695-63 | 1-1725-63 >
-48 -24 A600D | 4600 |1 .312 1-4695-64 | 1-4725-64 g
-49 -32 4600 | 46001 1.78) 1-4695-66 | 1-4725-66
-50 -4 |5944 |5@80 | .172 1-4695-49 | 1-4725- 49
=51 -6 5944 | 5080 | .297 1-4695-50 | 1-4725-50
-52 -8 5944 | 5080 | .391 1-4695-51 | 1-4725-51
-53 .12 |s59a4 |s@se| .09 1-4695-53 | 1-4725-53
8GR52 9.250|5.500|9.250( .812
-54 -16 |5300|5088 | .844 1-4695-54 | 1-4725-54
-85 -20 15200 |5080 {1.078 1-4695-67 | 1-4725-67
-56 -24 4600|4600 ]1.312 ’ 1-4695-68 | 1-4725-68
-57 -32 |4ep0| 4600 |1.781 1-4695-70 | 1-4725-70
i
°
o~
a
W
>
g
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
[PROCUREMENT SPEC. STANDARD PARTY
NONE
COORDINATION STATUS HUB, TAPPED KC167
KSC DE SHEET 3 OF 3
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OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIFICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE. OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN I[N CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR [N ANY WAY SUPPLIED THE SAI0 ORAWINGS,
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MATER]AL CODE:

TEMPERATURE RANGE:

NDTES: J
2
3
4
5.
E=>
=
8
9
EXAMPLE OF
PART NOS.

APPROVED SOURCE:

' 37-172°
e ] \(
THREAD PER

MS33649-4

< |

.

O e — e — - ———

R

1

ADD A AFTER DASH NO. TO DENOTE SA-105-GR]I.
ADD 8 AFTER DASH ND. TO DENOTE SA-182-F316.
SEE MATER]IAL SPECIFICAT]ON.

ALL MATERIALS ARE PER ASTM SPECIFICATIONS
ALL DiMENSIONS ARE IN INCHES.

TOLERANCE: SEE KC161.

4730

FED SUP CLASS

FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT

DOCUMENTS REFERENCED HEREIN.

REFERENCED OOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF

INVITATION FOR BID.

HUB PRESSURE RATING 1S THE LOWER OF EITHER THE VENDOR'S PRESSURE LIMIT
ON THE HUB OR KSC'S PRESSURE LIMIT ON THE FITTING WHICH SCREWS

INTO THE THREADED HOLE.
THIS PIPE SIZE DOES NOT HAVE A STANDARD VENDOR HUB.

D0 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 8Y THE
MANUFACTURER YO BE INTERCHANGEABLE WITH THE GRAY TOOL PART NUMBER.

BASIC PART NUMBER KC168-3A
MATERIAL CODE
DASH NUMBER

COMMERC 1AL PARTS CAN BE PURCHASED FROM: VETCO-GRAY INC.
P.0. BOX 2291, HOUSTON, TX 77@@1-2291.

18777 NW FwY

REVISED! (D) CHANGED APPROVED SOURCE.

18-2-92

g

ALTERNATE SOURCES: OTECO EOUIPMENT COMPANY REFLANGE. INC. L
2811 TROUT STREET 5730 CENTRALCREST ©°

P.0. BOX 1849 HOUSTON, TX 77892 ~

HOUSTON, TX 7725]-1849 -

2

§

CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
NONE

COORDINATION STATUS

KSC DE

HUB, PRESSURE TAPPED

KC168

SHEET 1 OF 3




OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATICONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN [N CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
SPECIFICATIONS,

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR [N ANY WAY SUPPLIED THE SAID DRAWINGS,

GP-425

WHEN GOVERNMENT DRAWINGS,
ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,

VENTION THAT MAY IN ANY wAY BE RELATED THERETO.

HAVE FORMULATED, FURNISHED,

PROCUREMENT OPERATION,

NOTICE:

FED SUP CLASS
4730
OPERATING
PRESSURE MATERIAL CODE
RATING — o
el sa-105 | sa-182
N - MAT L CODE DIMENSIONS GRI1] F-316
DASH
NO. | SIZE-|SCHED.| SI1ZE | -a | -B a 8 c 0 3 £ G m' 7WW1AYh
-1 42 .622 v 1-4839-41 | 1-4839-81
1GRS
-2 80 .546 1-4839-42 | 1-4839-82
% 9600 (9600 .840
-3 160 e .466 1-4839-A3 | 1-4839-83
-4 XXS .252 1-4839-A4 | 1-4839-B4
N
-5 4 .824 1-4839-A5 | 1-4839-85 | |T
IGR7 (8784 (8180 o~
-6 80 .742 1-4839-46 | 1-4839-86 | |®
% 1.050|2.000 2.688| .313 [2.188 =
-7 160 | 1GR4 .614 1-4839-47 | 1-4839-B7
9600 | 9600 ;
-8 xxS | IGRS .434 1-4839-a8 | 1-4839-88 | {
4.313 -
-9 40 1.049 1-4839-49 | 1-4839-89 | |\
IGRI1 | 4211 | 4340 g
-10 : 80 .957 L3S 1-4839-A10|1-4839-810
-1 160 | 16R7 [8784 |B180 | .815 | 1-4839-A11{1-4839-B11 5
12 xxs | IGRS [ 9600 | 9600 | .599 1-4839-A12(1-4839-B12 §
-13 40 1.610)] 1-4839-A17(1-4839-817| |3
-14 80 1.500 1-4839-a18|1-4839-818 §
1% 1%GR14| 6547 | 6040 1.990(3.125 3.250 2.313 3
-15 160 1.338 1-4839-A19|1-4839-B19
16 XXS 1.100 : - 1-4839-A20|1-4839-820 §
17 40 2.067 : 1-4839-a21 [1-4839-821 |2
-18 80 |2GR20|487¢ (4640 (1.93% 1-4839-A22|1-4839-822 g
2 2.375)3.625|4.500|3.688 z
-19 160 1.689 1-4839-a23|1-4839-823 5
-20 xxs | 26R14 | 9600 | 9600 | 1.503 1-4839-n24]1-4839-824| |
(=]
-21 40 2 2.469 1-4839-A25(1-4839-
L 3%%25 6617 | 6000 825| (&
-22 80 2.323 1-4839-A26|1-4839-8B26| {3
2% 2.875(5.900|5.000(5.000| .500 {2.375 &
-23 160 | o1 2.125 1-4839-a27|1-4839-827
S6r20 | 9600 | 9600
-24 XXS 1.771 1-4839-A28|1-4839-828
25 40 g 3.068 1-4839-A29|1-4839-829
3%"327 3635 | 3480 o
26 80 2.900 1-4839-A30|1-4839-830
3 3.500|5.000|5.0200(S.000| .500
-27 CAF 2.626 1-4839-A31{1-4839-831
16ho5 | 6617 | 6000
-28 XXS 2.300 1-4839-a321-4839-832
-29 40 3.548 1-4839-A33(1-4839-83
4GR34 | 4637 | 4340 =
30 | 3% | ee 3.3644.000)6.000]5.375]6.000| .500 |2.688(1-4839-a34]]-4839-B834
-3 XXS 4cnz7Tﬁ> =|2.728 1-4839-A35(1 -4839-835
0
~
°
~N
8
:
x
"
CUSTODIAN? JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
NONE .
COORDINATION STATUS HUB ’ PRESSURE TAPPED KC l 68
KSC OE SHEET 2 OF 3
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NMENT MAY

HERWISE AS IN

. USE, OR SELL ANY PATENTED IN-

OR OTHER DATA [S NOT REGARDED BY IMPLICATION OR OT

PONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVER

SPECIF ICATIONS,

SE? FCR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

3
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE
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SPECIFICATIONS OR OTHER DATA fRE U
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OR [N ANY WAY SUPPLIED THE SAID DRAW!NGS,

WHEN GOVERNMENT DRAWINGS,
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PROCUREMENT OPERATION,
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FED SUP CLASS

4730
%PREERSASTU'RNEG MATERIAL CODE
RATING
-a -8
e tld SA-105 | SA-182
MAT'L CODE DIMENS10NS GRI1 F-316
DASH | PIPE | PIPE | HUB = T
NO. | SIZE |SCHED.| SIZE{ -A | -B A B c D 3 F G v
-32 40 4.026 1-4839-A361-4839-836
4GR40 | 2493 | 2460 5.000
=33 80 3.826 1-4839-A37{1-4839-B37
4 4.500|6.000 6.000| .500 |2.688
-34 160 |4GCR34 | 4637 (4340 (3.438 s .37 1-4839-A38(1-4839-838
-35 XXS | 4GR31 | 7969|7120 [3.152 ’ 1-4839-A39)1-4839-839) |
-36 40 5.047 1-4839-a40(1-4839-840| |T
5GR52 | 2703 | 2580 5.250 o
-37 80 4.813 1-4839-A41(1-4839-841| |&
5 5.563|7.500 7.50@| .625 |2.938 =
-38 160 |SGR46|5149|4720 [4.313 5.563 1-4839-a42|] -4839-842
-39 |[==| xxs |scr4| 7839|6700 |4.063 5.750 1-4839-443(1-4839-843| |~
-40 40 6.0865 1-4839-a44(1-4839-B44| |
6GR62 [ 3192 | 2960 6.000 .750 z
-4! 80 5.761 1-4839-A45|1-4839-B45
6 6.625(9.250 9.250 3.250 4
-42 160 5.189 " {1-4839-n461-4839-846
65R52 1 5944 | S@80 , 6.625 .812 W
-43 XXS 4.897 1-4839-a4711-4839-B47] | &
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CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
NONE
COORDINATION STATUS HUB, PRESSURE TAPPED KC168

KSC OE

SHEEY 3 OF 3




OR OTHER DATA [S NOT REGARDED BY IMPLICATION OR OTHERWISE AS I[N

NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MaY
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR &NY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT
SPECIFICATIONS

THE UNITED STATES GOVERNMENT THEREBY INCUKS NO RESPONSIBILITY
OR IN ANY wAaY SUPPLIED THE SAID DRAWINGS,

WHEN GOVERNMENT ORAWINGS,

GP-425

ANY MANNER L ICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,
VENTION THAT MAY [N ANY WAY BE RELATED THERETO,

HAVE FORMULATYED, FURNISHED,

PROCUREMENT OPERATION,

NOTICE:

FED SUP CLASS
4730
102A-2867 NUT, 3/4-16 THD
j—— .09 D VENT
CAT NO. CPX4@ PLUG .09 D
VENT CAT. NO. CCLX40-316
101A-2867 COUPLING COLLAR
CAT. NO. .75 0
COLX40-316 B> /120 CAT. NO. CGLX4D-316
GLAND NUT \ GLAND NUT
| |
: ragy s
1.0 ______________““L
TESTING END of -~ —-257 10
; .5 HEX
53 el
7/16-22 THO
1.88 1 M—7/16-20 THD "
R
®
z
k-4
' g
MATERIAL : ALL MATERIAL SHALL BE CLASS 316 STAINLESS STEEL. «
-
FINISH: PASSIVATE, e
NOTES: ! AEMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED. é
B>=> ALL DIMENSIONS ARE REFERENCE ONLY. z
B=> % D HOLE REQUIRED FOR PANEL MOUNTING. a
4 2.38 MAXIMUM PANEL THICKNESS. §
s TOROUE GLAND NUTS TO 2@ FT LBS.
6 CONFIGURATION SHOWN IS THAT OF TEST PORT BUT ASSEMBLY MAY BE USED AS
HIGH PRESSURE BULKHEAD COUPLING.
7 WHEN COUPLING 1S USED AS TEST PORT, FLUID PRESSURE IS BLED DOWN THRU VENT
BY LOOSENING GLAND NUT NOT MORE THAN ONE TURN.
8. ASSEMBLY WEIGHT FOR KC169 1S APPROXIMATELY .38 LBS.
9. COUPLING ASSEMBLY IS SIMILAR TO AUTOCLAVE ENGINEERS INCLUDING CATALOG
NO. 20BF X4466-316 EXCEPT FOR PLUG. THIS STANDARD INCLUDES ALL PARTS
ILLUSTRATED ABOVE.
USE % 1. 20,800 PSIC MAXIMUM PRESSURE.
LIMITS:
2. TO BE USED WITH %" X .189 STAINLESS STEEL TUBING. -
~
o
SUGGESTED COMMERCJAL PARTS CAN BE PURCHASED FROM &
SOURCE: AUTOCLAVE ENGINEERS, 2930 WEST 22ND STREET, -
P. 0. BOX 4007 )
ERIE, PA 16512 .§
CUSTODIAN: JOHN F, KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
WO, COUPLING ASSEMBLY, BLKHD
COORDINATION STATUS SUPER PRESSURE PORT KC169
KSC DE SHEET 1 OF |
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ISE AS IN

OR OTHER DATA [S NOT REGARDED BY IMPLICATION OR OTHERW
OR CCNYEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS,

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH a DEFINITELY RELATED GOVERNMENT
TION,

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR IN ANY WAY SUPPLIED THE SA1D DRAWINGS,

WHEN GOVERNMENT ORAWINGS.,

4730

FED SUP CLASS

THREAD T

I B8
c "—— D = THREAD T
A\ ‘-‘ /

- I.ZZ__L

PROCUREMENT OPERATION,

HAVE FORMULATED, FURNISHED,

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORA
VENTION THAT MAY [N ANY wAY BE RELATED THERETO.

NOTICE:

110

=5 . — A
- - AL -
FITTING END PER
PITEING T BER Kggs?csrne T FOR
APPLICA T
KC136 FOR APPLICABLE KCN% BLE TUBE END
TUBE SI1ZE ANS22 NUT WASHE
DASH NO. Tuee | THREAD T & 8 BULKHEAD NUT
0D REF REF | +.000
CRE | AL £
STEEL|aLLOY| REF -060
K4 04 Y 7/16-20 .172 |1.252] .389 AN924-K4 | AN924-D4 | KC140C4 | KC14@D4 | |&
Ké D6 % 9/16-18 .297 |1.436| .420 | .766 | .813 |AN924-K6 | AND24-D6 | KC140BCE | KC14BD6 ?
K8 D8 % 3/4-16 .391 [1.636| .521 [ .875 |1.080|aN924-X8 | AN924-D8 | KC140C8 | KC149D8 ’
Ki@ | DI® % 7/8-14 -484 |1.873| .567 [1.0161.125AN924-K10|AN924-D10|KC140C10|KC140010 :
K12 | D12 % |1-1718-12 | .609 |2.172] .636 1.375 924-|<|2]aN924-D|2 KC140C12|KC140012
o
Ki6 | D16 1 1-5/16-12 | .844 |2.208] .672 1.625 nN924-K|5|AN924-016 KC14BC16|KC140D16 | | 2
K20 D20 1% 1-6/B-12 1.078|2.208| .672 .. 1.875 AN924-K2 924-020 |KC140C20 | KC140D20 é
k24 | D24 % | 1-7/8-32 |1.312{2.256| .720 | 2.125 |AN924 - K24jAN924 -D24 | KC 148C24 | KC 140024
K28 | D28 1% ! 2-174-12 |1.547|2.308| .772 2.500 AN924 -K28|AN924 - D28 | KC 140C28  KC140028 | | =
k32 | D32 2 2-1/72-12 |1.781|2.423| .887 2.750 mzn-n<32|m924-032 KC14@C32 | KC142032 §
g
MATERIAL : SEE PROCUREMENT SPECIFICATION.
ALUMINUM ALLOY, 2014-T6, CODE D"
CORROSION RESISTANT STEEL (CLASS 316), CODE K~ (WAS CODE C°)
#AN924 CRES NUTS MAY BE EITHER 304, CODE "J" OR 316, CODE K-
FINISH: SEE PROCUREMENT SPECIFICATION.
SCREW THREAD: SEE PROCUREMENT SPECIF ICATION.
NOTES: 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. 2
S. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING +
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN P
ON THIS DRAWING. -
(=]
w
3
EXAMPLE OF KC170K8 = UNION, ADJUSTABLE END. '5* 0D TUBING, CORROSION RESISTANT STEEL I3
PART NOS. KC17@8D12 = UNION, ADJUSTABLE END, %" OO0 TUBING, ALUMINUM ALLDY g
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F-124
COORDINATION STATUS UNION, ADJUSTABLE END KC170
KSC DE SHEEYT 1 OF 1




ANY OBL IGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY
OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIFICATIONS,
OR CUNVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE. USE. OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

OR [N ANY WAY SUPPLIED THE SAID DRAWINGS,

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION,

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSISILITY NOR
VENTION THAT MAY IN ANY WAY BE RELATED THERETO.

WHEN GOVERNMENT DRAWINGS,

HAVE FORMULATED, FURNISHED,

PROCUREMENT OPERATION,

NOTICE:

GP-425

FED SUP CLASS

4730

THREAD T

FITTING END PER
KC137 FOR APPLICABLE
TUBE SIZE (TYP)  —X

KCI39 SWIVAL
NUT, BOTH ENDS

WIRE PER KCIE65 (TYP:

SWIVEL NUT
NUMBE| THRI 0 a D

cam 2 ngs REE:D REF | +.031 REF REF | FOR CRE FOR |RETAINING
CRE |AL REF STEEL AL ALLOY WIRE
STEEL |ALLOY ASSY ASSY

K4 D4 Ya 7/16-20 1.61 73 361 W% KC139K4 KC139D4 KC165-4
Ké D6 % | 9s16-18 1.97 .85 39 % KCI39K6 | KC139D6 | KC165-6
X8 D8 % 3/4-18 2.05 .90 .44 1 KCI139K8 | KC139D8 | KC165-8
Kie | D12 | % 7/8-14 2.25 .97 S| 1% KC139K1D | KC139D1@ | KC165-10
kK12 | D12 | % | 1-1216-12 | 2.49 1.09 58| 1% KCI39K12 | KC139D12 | XC165-12

K16 | D15 1 1-5/716-12 | 2.74 119 61 1% KCI39K16 | KC139016 | KC165-16

%20 | D20 | 1% | 1-5/8-12 299 1.2 .64 1% KC139K20 | KC139020 | XC165-20

x24 | D24 | 1% | 1-7/8B-12 310 1.37 65| 2% KCI139K24 | KC139024 | KC165-24

K28 | D28 | 1% | 2-1/74-12 3.e3 .72 .89 2% KCI39K28 | KC139D28 | KC165-28

REVISED: (A) REV & REDRAWN 8-1-90

K32 | 032 2 2-1/2-12 3.97 1.78 95| 2% KCI39K32 | KC139032 | KC165-32

MATERIAL : SEE PROCUREMENT SPECIFICATION.
ALUMINUM ALLOY, 2024-T6, CODE D"
CORROSION RESISTANT STEEL (CLASS 316), CODE X"
FINISH: SEE PROCUREMENT SPECIFICATION.
SCREW THREAD:  SEE PROCUREMENT SPECIFICATION.
NOTES: 1. REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTHERWISE NOTED.
DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS :.816.

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

a. pg;:s:ucsn DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE DF INVITATION |
s. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING =
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN =
ON THIS DRAWING. §
EXAMPLE OF KC171K4 = UNION ASSEMBLY, ‘ﬁ 0D TUBING, CORROSION RESISTANT STEEL ]
PART NOS. KCI71D8 = UNION ASSEMBLY. %* OD TUBING. ALUMINUM ALLOY 5
CUSTOD]AN: JOHN F. KENNEDY SPACE CENTER
{PROCUREMENT SPEC. STANDARD PART
RSC-F-124 UNION ASSEMBLY,
COORDINATION STATUS DOUBLE SWIVEL NUT KC171
KSC OE SHEET | OF |
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OR OTHER DATA [S NOT REGARDED 8Y IMPLICATION OR OTHERWISE AS IN

SPECIFICATIONS OR OTHER DATA ARE LSED FOR ANY PURPOSE OTHER THAN IN CONNECTYION WITH A DEFINITELY RELATED GOVERNMENT
SPECIFICATIONS,

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONSI[BILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR [N ANY WAY SUPPLIED THE SAID DRAWINGS,

WHEN GOVERNMENT DRAWINGS,

HAVE FORMULATED, FURNISHED,

PROCUREMENT OPERATION,

NOTICE:

112

0R CONVEYING eNY RIGHTS OR PERMISSION 7O MANUFACTURE, USE, OR SELL ANY PATENTED IN-

ANY MANNER LICENSING THE HOLODER OR ANY OTHER PERSON OR CORPORATION,

VENTION THAT MAY IN ANY wAY BE RELATED THERETO.

FED SUP CLASS

4730

THREAD T

R
l s C - 0

N \ /\
& o 4 THREAD T

- - - - __W_Zf-mmc END PER ] 11
KC137 FOR

/f APPLICABLE TUBE SIZE

Zs

KCI39 SWIVEL NUT \1/‘

C o
WIRE PER (TYP)
BOSS PER MS33649  KC165 KC139
SWIVEL NUT
SWIVEL NUT
T A
D A BER ™0 | "R | | +.0@e | REF |mEr | mer [FOR CRE] FOR |RETAINING
CRE |AL REF -.260 STEEL | AL ALLOY WIRE
STEEL |ALLOY ASSY assY
K4 D4 Y 7/16-20 1.61 .73 .36 Ye KC139K4 | KCI39D4 KC165-4
Ké 06 % 9/16-18 1.72 .85 39 % KC139k6 | KC139Cs XC165-6
K8 08 % 3/4-16 1.96 90 | .44 1 KCI139K8 | KC13908 | KkC165-8
K12 | D10 | % 7/8-14 2.5 .97 S1| 1% |KCI39K1@| KCi39DI@ | KC165-10
Ki2 | D12 | % | 1-in18-12 2.41 1.09 58| 1% |XC139K12| KC139DI12 | KC165-12
Ki6 | D16 | 1 | 1-5/18-12 | 2.59 119 61| 1% |KC1I9K16| KC139DI6 | KC165-16
20 | 020 | \% | 1-5/8&-12 2.81 1.31 B4| 1% [KC139K2@| KC139D20 | KC165-20
X24 | p24 | 1% | 1-7/8-12 3.08 1.37 65| 2% [KC139K24) KC139D24 | KC165-24
K28 | D28 | 1% | 2-1/4-12 3.83 .72 | 89 2% [|KC139K28; KC139028 | KCIES-28
K32 | 032 | 2 | 2-172-12 3.88 1.78 95| 2% |KC139K32| KC139032 | KC165-32
MATERIAL : SEE PROCUREMENT SPECIFICATION.
ALUMINUM ALLOY, 2024-T6, CODE D~
CORROSION RESISTANT STEEL (CLASS 316), CODE X~
FINISH: SEE PROCUREMENT SPECIF ICATION.

SCREW THREAD:

SEE PROCUREMENT SPECIFICATION.

REVISED: (R) REV & REDRAWN 8-1-90

NOTES:  |.  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 PRECEDENCC OVER PROCUREMENT
OOCUMENTS REFERENCED HEREIN,
4.  REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION |9
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. 8
EXAMPLE OF KC172k4 = ADAPTER. SWIVEL NUT.Y%' OD TUBING. CORROSION RESISTANT STEEL H
PART NOS. KC172D8 = ADAPTER. SWIVEL NUT.%* 0D TUBING, ALUMINUM ALLOY g
<
CUSTODI AN JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F=-124 .
COORDINATION STATUS ADAPTER, SWIVEL NUT KC172
KSC OE SHEET | OF 1




OR OTHER DATA IS NOT REGARDED BY IMPLICATION OR OTHERWISE AS IN

SPECIFICATIONS,
G COXVEYING ANY RICHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SFECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURPQSE OTHER VYHAN [N CONNECTION WITH A DEFINITELY RELATED GOVERNMENT

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPUNSIBILITY NOR ANY OBLIGATION WHATSOEVER AND THE FACT THAT THE GOVERNMENT MAY

OR IN ANY WAY SUPPLIED THE SAID DRAWINGS,

GP-425

WHEN GOVERNMENT DRAWINGS,
VENTION THAT MAY [N ANY WAY BE RELATED THERETO,

ANY MANNER LICENSING THE HOLDER OR ANY OTHER PERSOM OR CORPORATION,

PROCUREMENT OPERATION,
HAVE FORMULATED, FURNISHED,

NOTICE:

FED SUP CLASS
4730
A
ﬁ—ﬁﬂ-c——
THREAD T
BOTH ENDS\
- M- " \eoss PER MS33649 FOR
APPLICABLE TUBE SIZE,
80TH ENDS
DASH NUMBER | TUBE | THREAD T
CRE |aL ;?g'} REF
STEEL | ALLOY
K4 D4 Ya 7/16-20
k6 | D6 | % | 9n6-18 | 1188 | 375 | 486 | .813 | .293
K8 D8 % 3/4-16 1.434 437 500 1.000 .387 s
kio | 1@ | % 7/8-14 1.563 500 594 1125 .480 '.'
(-]
k12 { 012 | % | 1-1716-12 1.813 625 594 1.375 .604 z
g
Ki6 | D16 | 1t |1-5/6-12 | 1875 | 687 | Sa4 | 1625 | .839 &
%20 | D20 | % | 1-5/8-12 | 2.008 | .75¢ | 525 | 2.000 | 1.073 &:
L K24 | D24 | 1% | 1-7/8-12 | 2.280 | .812 719 | 2.250 | 1.397 E,
i %28 | D28 | 1% | 2-1/4-12 | 2500 | .875 | .70 | 2.625 | 1.542 Q).
k32 | 032 | 2 | 2-1/2-12 | 2.750 | 1000 | 875 | 3.000 | 1.776 2
>
MATERGAL : SEF. PROCUREMENT SPECIFICATION. &€
ALIMINUM ALLOY, 2024-T6é, CODE D
CORRCSINN RESISTANT STEEL (CLASS 316), CODE X~
FINISH: SEE PROCUREMENT SPECIFICATION.
SCREW THREAC: SEE PROCUREMENT SPECIFICATION.
NOTES: 1. REMOVE BURRS AND SLIVERS. BREAK SHARF EDGES UNLESS OTHERWISE NOTED.
2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS 2.0i6.
3. FOR DESIGN FEATURE PURPDSES, THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
DOCUMENTS REFERENCED HEREIN.
4. gsozeafgnczo DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF INVITATION
BID.
5, MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING b4
APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN i
ON THIS DRAWING. . v
D AT THE OPTION OF THE MANUFACTURER, DRILL THRU UP TQ THE MINOR DIAMETER OF THE :
APPLICABLE THREAD SIZE CALLED FOR BY MIL-5-8879 AND IN COMPLIANCE WITH MS33649. g
EXAMPLE OF KC173K4 = COUPLING, TUBE. %' 0D TUBING., CORROSION RESISTANT STEEL
PART NOS. KC17308 = COUPLING, TUBE, % OD TUBING. ALUMINUM ALLODY
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
KSC-F-124 -
COORDINATION STATUS COUPLING, TUBE ‘ KC173
KSC DE SHEET 1 OF |

113



GP-425

FED SUP CLASS

—Z
gzt
(%4

2_e 4730
s¥uz
QZT—~w
ox =
oSG
woIx
=05 ¢
gugd et REF
zv-oj r.-B 1
O = Z
g S=173 o S
HEIse DRILL DEPTH NOT
£-8° TO EXCEED DIM B 7 N\
=@ Su -
S;E: ] \/ ) o
q - o
=" B¢ A / 2
3320 A <
zx&u : i
cwdad FITTING END PER N
:ggs KC136 FOR APPLICABLE '
PRAxE THREAD T TUSE SIZE -
£¢2° 2
U; z z
zz22 =)
Loan DASH NO. | qype | THREAD T a B c <
Taax 00 REF +.016| REF | REF >
Ioox CRE AL REF w
Ty STEEL | ALLOY K
g?g‘é X4 | Da Y% 7/16-20 .67 | .389 | .688
o&gr k6 | D6 % | 9/16-18 | .73 | .420 | .813 s
88 = ke | o8 | % | 3/4-16 | .80 [ .521 [1.000 ]
§_;§% Kio [ Di0 | % | 7/8-1a .93 | .567 |1.125 é
§§§n k12 | 012 | % [i-1716-12 [ 1.09] .636 [1.375
c2=2 kie | 016 | 1 li-5/16-12 | 1.12] 672 |1.625 3
E§g‘§ K20 | 020 | 1% | 1-5/8-12 | 1.2 | .672 |1.875 iy
@LKS k24 | D24 | 1% [ 1-7/8-12 |1.27].720 |2.125 ~
2255 k26 | D28 | 1% | 2-1s4-12 |[1.35].772 |2.500 a
Gn2 - k32 | 032 | 2 |2-172-12 |1.43] .887 |2.750 ]
QS)O >
—0q - g
(Zg'-
o g
Ea2p MATERIAL : SEE PROCUREMENT SPECIFICATION.
¥oqg ALUMINUM ALLCY, 2024-Té. COOE D .
e&5”8 CORROSION RESISTANT STEEL (CLASS 316), CODE K

T w
E-=8 FINISH: SEE PROCUREMENT SPECIFICATION.
2858 | screw THRZAD:  SEE PROCUREMENT SPECIFICATION.
—ZJax
z.‘.ﬁia‘a NOTES: 1.  REMOVE BURRS AND SLIVERS. BREAK SHARP EOGES UNLESS OTHERWISE NOTED.
> -
w37EE 2. DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS +.216.
SE8SoF 3.  FOR DESIGN FEATURE PURPOSES. THIS DRAWING TAKES PRECEDENCE OVER PROCUREMENT
harzo DOCUMENTS REFERENCED HEREIN.

"% 4.  REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT DN THE DATE OF INVITATION
g828g FOR BID. o

- .
Sggﬁu 5. MARKING OF FITTINGS SHALL BE CONSISTENT WITH PROCUREMENT SPECIFICATION USING =
-3 Do APPLICABLE KC STANDARD AND PART NUMBER DESIGNATIONS AS SHOWN -
Sy 2% ON THIS DRAWING. =
—— g Q
§ s¢; g
zégss EXAMPLE OF KC174K8 = PLUG, }* OD TUBING. CORROSION RESISTANT STEEL 2
W=5ZZ | PART NOS. KC174D12 = PLUG, ¥* OD TUBING, ALUMINUM ALLOY §
og 9
OE +Z>
LL SO fcusToniaN: JOHN F. KENNEDY SPACE CENTER
w_ <2 |PROCUREMENT SPEC. STANDARD PART
3253 B oE {58

1 PLUG, HEX HEAD
- Wwo
@& 8 [TooRDINATION STATUS LUG, KC174
5852 T 1 OF 1
S2X g zw|ksC DE SHEE

114




OEF INITELY RELATED GOVERNMENT
HE FACT THAT THE GOVERNMENT MAY

IMPLICATION OR OTHERWISE AS IN

0SE OTHER THAN IN CONNECTION WITH A
OR OTHER DATA [S NOT REGARDED BY

IBILITY NOR ANY OBLIGATION WHATSOEVER AND T

SPECIFICATIONS,
OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE, USE, OR SELL ANY PATENTED IN-

SPECIFICATIONS OR OTHER DATA ARE USED FOR ANY PURP

THE UNITED STATES GOVERNMENT THEREBY INCURS NO RESPONS

OR IN ANY WAY SUPPLIED THE SAID ORAWINGS

ANY MANNER L ICENSING THE HOLDER OR ANY OTHER PERSON OR CORPORATION

WHEN GOVERNMENT DRAWINGS,
PROCUREMENT OPERAT [ON,
HAVE FORMULATED, FURNISHED,
VENTION THAT MAY IN ANY WAY BE RELATED THERETO.

NOTICE:

GP-425

FED SUP CLASS

4730

¢
FITTING PER KC126 EXCEPT FOR 2.0
ORIFICE AND WRENCH FLATS g

USING APPLICABLE KC STANDARD PART NUMBER DESIGNATIONS AND ORIFICE
DIAMETER AS SHOWN ON THIS DRAWING AND SHALL BE LEGIBILY STAMPED OR
EMBOSSED ON A STAINLESS STEEL TAG APPROXIMATELY 1° X 2° X .017".
THE TAG SHALL BE LOCKWIRED TO EACH FITTING AS SHOWN.

6. CLEAN, PROTECT & INSPECT PER KSC-C-123, LEVEL 3@0A, TEST METHOD 1, PRIOR
TO INSTALLATION IN FLUID SYSTEMS. CERTIFICATION REOUIRED.

7. THIS DRAWING SUPERCEDES KENNEDY SPACE CENTER DRAWINGS 79K80236 AND 79KB80239.
FITTINGS PER 79kBG239 ARE EOUIVALENT TO THOSE OF KC175 AND SHALL BE USED
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MATERIAL: SEE PROCUREMENT SPECIFICATION, §
CORROSION RESISTANT STEEL (CLASS 316). CODE X". ~
OPERAT ING 6600 PSIC (MAXIMUM) FOR ALL SI1ZES EXCEPT 6500 PSIG ( MAXIMUM) 4
PRESSURE : FOR 1" SIZE FITTINGS. - &
FINISH: SEE PROCUREMENT SPECIF[CATION. 2
SCREW THREAD:  SEE PROCUREMENT SPECIF ICATION. §
NOTES . REMOVE BURRS AND SLIVERS. BREAK SHARP EOGES UNLESS OTHERWISE NOTED. 3
DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS :.016. |
w
3. FOR DESIGN FEATURE PURPOSES, THIS DRAWING TAKES PREDEDENCE OVER PROCUREMENT g
DOCUMENTS REFERENCED HERE IN. 3 g

s, REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON THE DATE OF
INVITATION FOR BID. o
5. MARKING OF FITTINGS SHALL BE CONSISTANT WITH PROCUREMENT SPECIFICATION ;
®
=
H

UNTIL EXISTING SUPPLY 1S DEPLETED. o
B. ALL ORIFICES SHALL BE FLOW TESTED WITH NITROGEN AND CERTIFIED IN ACCORDANCE WITH ‘Z
FLAG NOTE 9. CERTIFICATION MUST INCLUDE FLOW RATE, TEMPERATURE. AND PRESSURE. “
a
: 3
EXAMPLE OF KC175K4-.030 « ORIFICE, UNION, z" 0D TUBING, .030"° DIAMETER §
PART NOS.
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
1PII0CWEFENT SPEC. s STANDARD PART
KSC-F-124 - ORIFICE, UNION, KC175
OORDINAT STATU!
COOROINATION STATUS | F| ARED TUBE FOR SEAL RING
KSC DE SHEET 1 OF 4
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FED SUP CLASS

FLOW RATES ARE CALCULATED FOR AIR OR NITROGEN BY USE OF THE EQUATION:
FLOW (SCFM) » 16.5 X ORIFICE AREA (SO, IN.) X 1000 PS]A UPSTREAM
PRESSURE AT 7@°F. THIS EQUATION IS LIMITED TO THE CONDITION WHERE
DOWNSTREAM PRESSURE 1S 53% OF UPSTREAM PRESSURE OR LESS.

TOLERANCE ON GIVEN FLOW RATES:

FOR ORIFICE DIAMETERS .0055 TO .230 TOLERANCE IS + 20%

FOR ORIFICE DIAMETERS .031 TO .@90 TOLERANCE S & 15%

FOR ORIFICE DIAMETERS .09] & ABOVE, TOLERANCE IS : 10%.
TO DETERMINE FLOW RATES FOR UPSTREAM PRESSURES OTHER THAN 1000 PSla,
MULTIPLY GIVEN FLOW RATES BY:

A
1000 PSIA

GIVEN FLOW RATES ARE WITHIN TOLERANCE OVER AN UPSTREAM TEMPERATURE SPAN

OF * 3@°F. TO DETERMINE FLOW RATES FOR TEMPERATURES OTHER THAN 70°F,
MULTIPLY GIVEN FLOW RATES BY: d

—\/own

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 ©.95

4730

DASH NO.| Tuge |FLOW RATE[ A B c 0 PERI P/N
CRE 00 SCFM DM | oM | DIM | DIM RUPCIEROES P
sTeeL | REF
—_—
K4 Y BLANK |1.265| .16 | .68 | .81 79K80236-1, 79KBO239-1
Ka-.0055| Y .39 1.265( .16 | .68 | .81 79K80236-2, 79K809239-2
KA-.006 Y% .46 1.265| .16 | .68 | .81 79K80236-3, 79K80239-3 "
K4-.007 Y .63 1.265| .16 | .68 | .81 79K80236-4, 79K88239-4 :
K4-.008 Y .83 1.265| .16 | .68 | .8) 79K80236-5, 79K88239-5 >
K4-.009 | Y% 1.5 [1.265] .16 | .68 | .81 | 79kBO236-6. 79KBB239-6 g
K4-.210 Ye 1.30 1.265] .16 .68 .81 79KB0236-7, 79K88239-7 3
Ka-.0125| Y% 2.2 1.265( .16 | .68 | .81 79K80236-8, 79KB0239-8 :
K4-.015 Y 2.92 1.265| .16 | .68 | .81 79KB0236-9, 79KB8B239-9 §
Ka-.0175| % 3.97 1.265| .16 | .68 | .81 | 79k80236-10, 79k80239- 10 §
Ka4-.020 Y4 $.18 [1.265| .16 | .68 | .81 | 79K8@236-11, 79KB8B239-11 %
K4-.025 Y% 8.1 |1.265| .16 | .68 | .81 | 79kB@236-12, 79Kk88239-12 =)
K4-.030 Y 11.66 |1.265] .16 | .68 | .81 | 79k80236-13, 79K80239-13 ;
K4-.035 Y% 15.87 [1.265] .16 | .68 | .81 | 79k88236-14, 79K80239-14 (<)
K4-.040 Y 20.73 |1.265| .16 | .68 | .81 | 79K8@236-15, 79K8@239-15 é
K4-.045 Y4 26.24 |1.265| .16 | .68 | .81 | 79K88236-16, 79K88239-16 g
K4-.050 Y 32.40 |1.265| .16 | .68 | .81 | 79k80236-17, 79K80239-17 &
K4-.055 Y 39.20 |1.265] .16 | .68 | .81 | 79K80236-18, 79KBB239-18 o
K4-.060 Y 46.65 [1.265] .16 | .68 | .81 | 79k80236-19, 79K8B239-19 &
Ka-.065 Y 54.75 |1.265] .16 | .68 | .B1 | 79K80236-20, 79K88239-20 ny
K4-.070 Y% 63.50 |1.265| .16 | .68 | .81 | 79K8@236-21. 79K80239-2! =
K4-.075 Y 72.89 |1.265| .16 | .68 | .B1 | 79k80236-22, 79K80239-22 E
X4-.080 Y4 82.94 |1.265| .16 | .68 | .81 | 79K80236-23. 79K80239-23 §
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F-124 ORIFICE, UNION, KC175
NATION STATUS ¥
R FLARED TUBE FOR SEAL RING
KSC OE SHEET 2 OF
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FED4S%P3CL®0$S
STEEL | REF
K4-.085 Y 93.63 |1.265| .16 | .68 | .81 | 79KB@236-24, 79KBO239-24
K4-.090 Y 105 1.265| .16 | .68 | .B1 | 79K8B236-25, 79K88239-25
K4-.995 Y% 17 1.265) .16 | .68 | .81 | 79k80236-26. 79K808239-26
) % BLANK |1.390| .27 | .81 | .93 | 79K8@236-32, 79K80239-32
Ké6-.010 % 1.30 |1.398{ .27 | .81 { .93 | 79k80236-33, 79K80239-33
Ké6-.818 % 4.20 |1.390( .27 | .81 | .93 | 79x808236-34, 79K80239-34
Ké-.026 % B8.76 |[1.398] .27 | .81 | .93 | 79k88236-35, 79KB@239-3S
Ké- .034 % 14,98 |1.390] .27 | .81 | .93 | 79Kk88236-36, .79K80239-36
K6- ,042 % 22.86 [1.398] .27 | .81 | .93 | 79xB@236-37, 79K80239-37
Ké- .050 % 32.40 |t.398| .27 | .81 | .93 | 79K80236-38, 79K88239-38
Ké6-.058 % 43.59 |1.398] .27 | .81 | .93 | 79K80236-39, 79KBB239-39
Ké- .066 % 56.45 |[1.390] .27 | .81 | .93 | 79KBO236-49, 79K80239-40
K6-.074°| % 70.96 (1.399| .27 | .81 | .93 | 79k8@236-41, 79KBO239-41
K6-.082 % 87.14 |1.3%8] .27 | .81 .93 | 79K80236-42, 79KBB239-42
K6- .90 % 105 1.398] .27 | .81 | .93 | 79K80236-43, 79K80239-43
K6- .098 % 124 1.390| .27 | .81 | .93 | 79KBO236-44, 79K80239-44
Ké- . 106 % 146 1.390{ .27 | .81 | .93 | 79k88236-45, 79K8B239-45
Ké-.114 % 168 1.3908) .27 | .81 | .93 | 79k80236-46, 79KBB239-46
K6-.122 % 193 1.398{ .27 | .81 | .93 | 79k80236-47, 79K80239-47 :
Ké6-.130 % 219 1.398| .27 | .81 | .93 | 79k80236-48, 79KBR239-48 . ;
K6-.138 % 249 1.398) .27 | .B1 | .93 | 79KB2236-49, 79KBO239-49 .
Ké-.146 % 276 1.390( .27 | .81 .93 | 79K80236-50, 79K80239-50 g
K6-.154 % 307 1.390| .27 | .81 | .93 P 79K80236-51. 79K8D239-51 §
K6-.162 ¥% 340 1.399| .27 | .81 | .93 | 79k80236-52, 79K80239-52 §
K6-.170 % 375 1.390] .27 | .81 | .93 | 79KBO236-53, 79K80239-53 §
K6-.178 % 4ty 1.398| .27 | .81 | .93 | 79k80236-54, 79KBB239-54 §
K6-.186 | % 448 1.3%¢) .27 | .81 | .93 | 79k80236-55, 79K80239-55 a
K6- .188 % 4s8 1.398| .27 | .81 | .93 | 79k80236-56, 79KBO239-56 5
K8 Y% BLANK |1.578| .26 | 1.0@ | 1.12 | 79K80236-62, 79KBB239-62 ®
K8-.010 % 1.30  [1.578] .26 | 1.2@ | 1.12 | 79k80236-63, 79KBB239-63 a
K8-.020 Y% .18 |[1.578] .26 | 1.8@ | 1.12 | 79KB0236-64, 79K80239-64 g
K8-.830 % 11.66 |1.578| .26 | 1.0 | 1.12 | 79k80236-65, 79KBO239-65 §
k8- .040 % 20.73 |[1.578| .26 | 1.00 | 1.12 | 79K88236-66, 79K80239-66 |
K8-.050 % 32.40 |1.578| .26 | 1.0@ | 1.12 | 79K80236-67, 79KBB239-67 2
K8~ .060 % 46.65 |1.578| .26 | 1.8@ | 1.12 | 79K80236-68. 79K80239-68 3
K8-.970 % 63.50 |1.578( .26 | 1.00 | 1.12 | 79K80236-69. 79KB0239-69 =
K8-.080 % 82.94 |1.578| .26 | 1.0@ | 1.12 | 79K80236-70. 79K80239- 70 g
KB-.090 % 105 1.578| .26 | 1.0@ | 1.12 | 79K80236-71. 79K80239-71 g
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
|PROCUREMENT SPEC. STANDARD PART
KEC-P= 128 ORIFICE, UNION, KC175
COORDINATION STATUS | FLARED TUBE FOR SEAL RING :
KSC DE SHEET 3 OF 4
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DASCHRENO. o0 | Scrm | omm | i | oiM | oM SRR, FoX
STEEL | REF
k8-.100 | % 130 [1.578] .26 | 1.80 | 1.12 | 79k80236-72, 79x88239-72
K8-. 110 | % 157 [1.578 .26 |1.00 | 1.12 | 79kB0236-73, 79K80239-73
k8-.120 | % 187 |1.578| .26 [1.00 | 1.12 | 79kB0236-74, 79K80239-74
K8-.138 [ % 219 |1.578] .26 | 1.80 | 1.12 | 79k80236-75, 79K88239-75
k8-.1a0 [ % 254 |1.578] .26 |1.00 | 1.12 | 79kBB236-76, 79K80239-76
k8-.150 | % 292  |[1.578| .26 | 1.90 | 1.12 | 79kBO236-77, 79K80239-77
Ke-.168 | % 332 |1.578] .26 [ 1.80 | 1.12 | 79kBR236-78, 79KkBO239-78
k8-.170 | % 375  [1.578] .26 | 1.00 | 1.12 | 79k80236-79, 79KB0239-79
Ke-.180 | 1% 220 |1.578} .26 | 1.00 | 1.12 | 79k80236-80, 79KB0239-80
Ke-.198 | % 468 [1.578| .26 | 1.80 | 1.12 | 79k80236-81, 79x88239-81
Ke-.200 | % si8  [1.578] .26 | 1.00 | 1.12 | 79kB0236-82, 79%80239-82
K8-.210 | % 571 [1.578f .26 | 1.00 | 1.12 | 79«B0236-83, 79k808239-83
k8-.220 | % 627 [1.578] .26 | 1.0@ | 1.12 | 79k80236-84, 79x88239-84
Ke-.230 | % 686 |1.578| .26 | 1.00 | 1.12 | 79k80236-85, 79K88239-85
ke-.240 | % 746 [1.578| .26 | 1.00 | 1.12 | 79KkB0236-86, 79KB0239-86
Ke-.250 | % 810 [1.578] .26 | 1.00 | 1.12 | 79kB0236-87, 79K88239-87
K12 % BLANK [2.125| .39 | 1.37 | 1.56 | 79k80236-93, 79k80239-93
Ki2-.100| % 130 |2.125) .39 | 1.37 | 1.56 | 79x80236-94, 79K88239-94
ki2-.120] % 187 |2.125]| .39 [1.37 | 1.56 [ 79k80236-95, 79x80@239-95 5
Ki2-.140 % 254 [2.125) .39 | 1.37 | 1.56 | 79KB236-96. 79K8B239-96 =
K12-.160| % 332 (2.125| .39 | 1.37 | 1.56 | 79k80236-97. 79K80239-97 ”
K12-.188| % 420 [2.125]| .39 | 1.37 | 1.56 | 79k8@236-98. 79K80239-98 3
ki2-.200) % |® s18 |2.125| .39 | 1.37 | 1.56 | 79x80236-99, 79k80239-99 g
Ki2-.220 % 627 [2.125] .39 | 1.37 [ 1.56 [79k80236- 100, 79k88239- 100 2
Ki2-.240| % 746 |2.125] .39 | 1.37 | 1.56 |79K86236- 101, 79K80239-101| 8
K12-.268| % 874 |2.125| .39 | 1.37 | 1.56 [79k80236-102, 79K80239-102 g
K12-.280 % 1014 [2.125] .39 | 1.37 | 1.56 [79kB0236-103. 79K80239-103 &
K12-.300] % 11ea |2.125| .39 [ 1.37 | 1.56 [79x80236-104, 79KB0239-104 g
K16 1 BLANK |2.203| .38 [ 1.62 | 1.87 [79K80236-110, 79K80239-110
K16-.100( 1 130 |2.203| .38 | 1.62 [ 1.87 [79K88236-111, 79K80239-111 E_‘J
Ki6-.140[ 1 254 |2.203| .38 | 1.62 | 1.87 [79k80236-112, 79KB0239-112 2
K16-.180) 1 420 |2.203] .38 [ 1.62 | 1.87 [7980236-113, 79k80239-113 >
K16-.220] 1 627 |2.203| .38 [ 1.62 | 1.87 [79x80236-114, 79K80239-114 €|
K16-.260] 1 87a |2.203| .38 [ 1.62 | 1.87 [79k89236-115. 79k80239-115 &
K16-.300| 1 1164 |2.203} .38 | 1.62 | 1.87 [79k80236-116. 79K80239-116 2
X16-.340( | 1495 |2.203| .38 | 1.62 | 1.87 [79x80236-117. 79K80239-117 =
K16-.380| 1868 [2.203( .38 | 1.62 | 1.87 [79K80236-118, 79K8B239-118 o
Ki6-.420( 1 2282 |2.203[ .38 | 1.62 | 1.87 [79k80236-119, 79K8B239-119 g
§
CUSTOD]AN: JOHN F, KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
i ORIFICE, UNION, KC175
CODRDINATION STATUS | FLARED TUBE FOR SEAL RING
KSC OE SHEET 4 OF 4
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A ORIFICE AND WRENCH FLATS ORLFICE DIk
i
]
L
( APPROX )
+.000
I A =] WIRE PER
A8 MS20995C32
~
b
o
X
L ]
0
w
w
=4
4
[=]
SECTION A-A g
> 4
(&)
-
=
MATERI]AL: SEE PROCUREMENT SPECIFICATION. E
CORROSION RESISTANT STEEL (CLASS 316), CODE K~. ™
OPERATING 6600 PSIG lMXiMUH) FOR ALL SIZES EXCEPT 6500 PSIG ( MAX]1MUM ) . '::"
PRESSURE : FOR 1" SI1ZE FITTINGS. o
FINISH: SEE PROCURZMENT SPECIFICATION. e
SCREW THREAD:  SEE PROCUREMENT SPECIFI1CATION. £
NOTES:  |.  REMOVE BURRS AND SLIVERS. BREAK SHARP EDGES UNLESS OTMERWISE NOTED. g
DIMENSIONS IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCE DECIMALS :.016. |
FOR DESIGN FEATURE PURPOSES, THIS DRAWVING TAKES PREDEDENCE OVER PROCUREMENT §
DOCUMENTS REFERENCED NEREIN. g
4, REFERENCED DOCUMENTS SHALL BE OF THE 1SSUE IM EFFECT ON THE DATE OF 0
INVITATION FOR BID. o
L MARKING OF FITTINGS SHALL BE CONSISTANT WITH PROCUREMENT SPECIFICATION §
USING APPLICABLE KC STANDARD PART NUMBER DESIGNATIONS AND ORIF ICE
DIAMETER AS SHOWN ON THIS DRAWING AND SHALL BE LEGIBILY STAMPED OR @
EMBOSSED ON A STAINLESS STEEL TAG APPROXIMATELY !X 2~ X .017°. R
THE TAG SHALL BE LOCKWIRED TO EACH FITTING AS SHOWN. 8
"
6. CLEAN, PROTECT 8 INSPECT PER KSC-C-123, LEVEL 3008A, TEST METHOD 1, PRIOR >
6 INSTALLATION IN FLUID SYSTEMS. CERTIFICATION REOUIRED. ]
7. THIS DRAWING SUPERCEDES KENNEDY SPACE CENTER DRAWINGS 79K88237 AND 79KB0240. "
FITTINGS PER 79K88237 AND 79K8024® ARE EOUIVALENT TO THOSE OF KC176 AND &
SHALL BE USED UNTIL EXISTING SUPPLY IS DEPLETED. i3
8. ALL ORIFICES SMALL BE FLOW TESTED WITH NITROGEN AND CERTIFIED IN ACCORDANCE WITH |=
FLAG NOTE 9. CERTIFICATION MUST INCLUDE FLOW RATE. TEMPERATURE, AND PRESSURE. .
(=]
W
EXAMPLE OF KC176K4-.030 = ORIFICE, UNION, BLKMD, 5 0D TUBING, .232° DIAMETER g
PART NOS. . g
CUSTODIAN: JOHN F. KENNEDY SPACE CENTER
PROCUREMENT SPEC. STANDARD PART
KSC-F-124 ORIFICE, UNION, BLKHD, KC176
O0ORDINATION STATUS
e FLARED TUBE FOR SEAL RING
KSC DE SHEET 1 OF 4
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B
32:& FLOW RATES ARE CALCULATED FOR AIR OR NITROGEN BY USE OF THE EQUATION:

Gxq FLOW (SCFM) + 16.5 X ORIFICE AREA (50. IN.) X 1000 PSIA UPSTREAM
S3%¥e PRESSURE AT 78°F. THIS EQUATION IS LIMITED TO THE CONDITION WHERE
=32 5 DOWNSTREAM PRESSURE IS 53% OF UPSTREAM PRESSURE OR 'LESS.
-t
a'é'sJ TOLERANCE ON GIVEN FLOW RATES:

-
e

og8d FOR ORIFICE DIAMETERS .@@55 TO .030 TOLERANCE IS ¢ 20%
MECg FOR ORIF[CE DIAMETERS .@31 TO .@98 TOLERANCE IS ¢ 15%
3-8 FOR ORIFICE DIAMETERS .@91 & ABOVE, TOLERANCE 1S ¢ 10%.
'gg §'§ TO DETERMINE FLOW RATES FOR UPSTREAM PRESSURES OTHER THAN 1080 PSIA,

y= MULTIPLY GIVEN FLOW RATES BY:
q»—)—u:
Za%§
%02 1000 PS1A
-1
5.‘53§ GIVEN FLOW RATES ARE WITHIN TOLERANCE OVER AN UPSTREAM TEMPERATURE SPAN
== OF : 30°F. 10 DETERMINE FLOW RATES FOR TEMPERATURES OTHER THAN 78°F,
ggﬂ MULTIPLY GIVEN FLOW RATES BY:

——0

gc- 530
g3, Y A
T o ~
28 2 TO OBTAIN FLOW RATES FOR : HELIUM - MULTIPLY GIVEN FLOW RATE BY 2.69 o

a2 HYDROGEN - MULTIPLY GIVEN FLOW RATE BY 3.8 -
§88§ OXYGEN - MULTIPLY GIVEN FLOW RATE BY 0.95 -
—-— W

Jeo z
§dte g
Z»5° DASH NO.| TUBE |FLOW RATE[ A 8 3 D SUPERCEDES P/N 2
oz » T3 00 SCFM | DM | DIM | DIM | DIM , 3
woSx sTeeL | REF o
8§ .E =o— &—.—-—_E— — &
gZg° K4 % BLANK |2.062| .16 | .68 | .81 | 79k8@237-1, 79k8@240- 8
:’:_g_ﬁ ka-.0055| Y% .39 [2.062| .16 | .68 | .81 79KB0237-2, 79K80240-2 g
imdE xa-.206 | Y .46  |2.062] .16 | .68 | .81 | 79K8@237-3, 79KB2240-3

T > - o
AR Ka-.007 | Y .63 |2.062] .16 | .68 | .81 [ 79Kk80237-4." 79x80240-4 %
out's ke-.@08 | Y% | .83 [2.062] .16 | .68 | .81 [ 79k88237-5, 79KE@240-5
ol Ka-.009 | % 1.05 [2.062] .16 | .68 | .81 | 79K8B237-6,. 79K8B2408-6 @
G598 . Ka-.010 | Y% 1.30  [2.062] .16.| .68 | .81.| 79Kx8@237-7. 79k8@240-7 a8
&g%é Ka-.0125( Y% 2.02 [2.062] .16 | .68 | .81 | 79xBB237-8. 79K8B240-8 §
883 Ka- @15 Y% 2.92 |2.062] .16 | .68 [ .81 | 79k8@237-9., 79k8@240-9
iﬁggg Ka-.0175| Y% 3.97 |2.862] .16 | .68 | .81 | 79k80237-.18, 79k8@240-10
Eggu Ka-.020 | % 5.18 [2.062| .16 | .68 | .81 | 79K88237-11, 79K88240-11
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APPENDIX A:
KC-152 Fitting Dimensional Change Justification

Background

Allan Aircraft discovered a problem with the dimensions of the KC-152 reducer fittings while
attempting to manufacture them and informed NASA Fluid Design, NE-F2. The KC-152
drawing has various reducers ranging in size from 1/4" to 2" diameter. The particular fitting that
fell apart was a K24B-12D (1.5" to %" reducer). Other sizes of the KC-152 fitting were
evaluated and errors in the drawing were found between conversions of 79K 80266 (Union, Butt-
weld Reducer) to KSC-GP-425 (Fluid Fitting Engineering Standards). The dimension errors
have been present since 1990, and the K12G-4A fitting has had dimension errors since 1979.
Some sizes cannot be manufactured with the listed dimensions while others have an under-sized
wall thickness in the transition region. No known problems have occurred in any of the in-
service KC-152s, KC-152 is a KSC drawing and is manufactured by multiple vendors. In
addition, old versions of the 79K 80266 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 B31.3, two failed the criteria, four have thin-walls
but passed, and four cannot be manufactured as dimensioned. The report, KSC-TA-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-M1 decided to utilize the 79K80266 rev.E drawing values as
the baseline fitting dimensions. It was also decided to make the transition wall thickness equally
proportioned to the wall thickness of the larger end opening for all fittings. NE-M1 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-M1 concluded that the transition wall thickness should be at least 1.25x’s
the thickness of the large opening wall thickness. This thickness ratio was determined to allow
for a larger margin of safety without interfering with the butt weld area heat affected zone.

Once a thickness ratio was determined, new dimensions were used to create a ProE model to
verify the transition area thickness. The new dimensions were achieved by decreasing the “H”
value of the fitting. The “H” value is a depth dimension on the inner portion of the larger end of
the fitting. This allows for all the fittings to have a transition wall thickness 25% larger than the
wall of the large diameter end. The validity of the new values was confirmed by the
predominant vendor Allan Aircraft in January 2009.
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APPENDIX B:
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 manufacturc it and informed NASA Fluid Design, NE-F2.
The KC 116 drawing defines various NPT-Flared Tube adapters ranging in size from 1/4" to 2"
diameter. The particular fitting in question is the KC 116 / 20-20 adapter. The specific
discrepancy between the KC 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 of KSC 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
documented.

Summary

Inquiry into the details of the specific adapters has shown that all SAE AS 4309 / 20-XX series
use a wrench hex size of 1.688”. The KC 116 / 20-XX also use the more common 1.688” wrench
hex size except for the KC 116 / 20-20 which is the only fitting that utilizes the 1.75” wrench hex
size. Approach to standardizing the dimension of

KSC 116 /20-20 was twofold: stress analysis, and other dimensional fitting standards including
international standards and current SAE standards.

Stress analysis of the KC 116 / 20-20 fitting focused on the strength of the design and stress
induced damage to the wrench hex during maximum torque installation (1800 in-Ibs). Both
cases, 1.688” and 1.75”, were analyzed for potential distortion of the wrench hex flats during
maximum torque installation procedure. For illustration of this effect see Figure 1.

Figure 1: Stress concentration due to clearance; dark shaded areas, indicated by arrows,
designate where stress exceeds elastic deformation limit and permanent damage to
fitting occurs due to plastic deformation of fitting material.

The results of the calculations show less than 5% difference in induced stress thus resulting in
only minor difference in deformation 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

i
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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 determine the possible change in the design of KC 116/
20-20 involved examination of dimensioning of similar fittings and comparison of the KC 116
fitting standard with other U.S. and world wide dimensioning standards such as: ASME, ANSI,
SAE, DIN, ISO, and JIS. Careful examination of each standard yielded nearly the same result.
For a given style of an adapter, the mechanical fastening system remains the same, i.e. the
wrench hex on a specific size fitting remains constant for each variation of that particular fitting.
In many instances, DIN, ISO, and JIS standards follow an SAE standard for sizing the wrench
hex. Examination of the SAE J512, 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 reasonablc cause for retaining the 1.75”
wrench hex dimension on the KC 116 / 20-20 fitting could be found. Therefore a
recommendation to change the wrench hex size to 1.688” on the KC 116 / 20-20 fitting to more
closely follow the SAE established standard dimensions is warranted. This change will allow
KSC engineering to closely follow the established norms 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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In the past, the specifying of fluid fittings and their associated components (including seal rings, o-rings,
nuts, and washers) has been both time consuming and error prone. For several years, engineering has
been simplifying the process by utilizing fitting assemblies (or, "convenience assemblies”) which include

these fittings' associated components. Unfortunately, a lack of part numbers and documentation

describing these assemblies has reduced the effectiveness of this solution.

Summary

In order to streamline drafting, modeling, and procurement activities related to the specifying of fluid
fittings, assemblies that include associated component(s) may now be called out using an appended part
number as outlined below.

—— I i

Fitting Assembly Numbering

Part Number Example 1 AS1250K12
Part Number Example 2 AS4307K08
Part Number Example 3 KC176K8
Part Number Example 4 AS4301K0601
Part Number Example 5
Field

1  Fitting Part Number

The SAE, KC, or Allan Aircraft fitting part number (including applicable dashes).
2 Assembly

The fitting assembly includes:
- 1 AS1097 PTFE (Teflon) seal ring for every AS1098 flared tube end
- 1 preformed packing (material specified in field 3) for every AS4320 boss end
- 1 AN924 nut and 1 NAS1149 washer for AS1099 bulkhead-type fittings
- 1 AS4326 stainless steel coupling nut for AS4301 reducer-adapter fittings

s=w

0O-Ring Material/Additional Components
The following o-ring materials may be specified:
B - for Buna N per AS28778
T - for PTFE (Teflon) per AS9956
V - for Viton per AS3209
The following additional components may be specified:
W - for 1 additional washer (2 total)
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