
VOI-SHAN MANUFACTURING COMPANY
A DIVISION OF VOI-SHAN INDUSTRIES, INC.

vsF 1001, couPilNG

MS2t922, SIEEVE

TIIINO OED

DASH
NOi

TIIING
slzE

o. D.(RED

A HEX.
FLATS
(REF)

B ASSY.
LENGTH
(NOTE o)

c, HEX..
CORNERS

&EE)

-1 I;A 688 1.239 794
-5 5/16 7fi 1.269 866
-6 v8 875 r .357 1.010
-8 rn r.000 1.4r3 I. 155

-10 v8 r.125 1.5t8 1.300
-12 3/1 1.312 1.575 I.516
-16 I 1.562 1.645 t.804
-b r-tA 1.875 r.7t0 2.165
-21 t-t/2 2,125 1.7& 2,154
-32 2 2.79 l. 806 3-175

vsF 1002, INSERT

vsF 1000, NIJT

MS21922, SLEEVE

TB|NG (RER

BA

NOIES:

ENGINEERING
lNFORrv{ATION:

MATENAK

EXAMPTE OF
CODEr

DIMENSIONS IN INCHES

I. MS2I9?2 SLEEVE TO IE ME.SET ON TIJITNG IN ACCORDANCE WTTH VOI-SHAN SPECIFTCATTON V}VSF-6.I.
2. !.loR\441TIGHIENING VATUES OF THE VSF,lgQ0Nqr ARE t/&h TuN(!*HEX.FIAIM;NIMUM Io t/3rd

I.tEl! (?_FIEI' FLATS) ,vlAx$AtM PAST THE PolM or sHARP ToRaiiE itsr oN ri'i Siliilno alr
TYPES OF TlrE AND FITTING I,6TERALS.

d. ASSEMBLED LENGTHS REFLECT AVERAGE DIMENSIONS AND WILI VARY UPON CMNGE OF TUBE WALL
THICKNESS AND AAATENAL FOR A GIVEN SIZE. NOT TO BE I,SEE AS AN lNsiicrioN .i,qiioI,no.

b. IEIER TO APPLICAILE PART NI'MBER SIANDARDS FOR A^ATEXAL, HEAT-TREAT, FINISH AND PIATING
REQUIREMEMS.

C. IMENDED RNPOSE OF UNION ASSEMILY IS FOR HIGH-PR,ESilNE FTUID CONNEGTIOhIS tN ACCORDANCE
WTTH MIL-F- I82$ SPECIFICAT ION.

ADD ED AFTET DAS}I NO. FOR ALT,IMIXI.'M AI,LOY
ADD T AFrM DASI{ NO- FOt TrANN'M ALI.OY
ADD C AFTER DASH NO. FOR CORROSION.TESISTAM STEEL

vsF200G.8DD - Uti{-tQN^llS$,rqLy : ALLTA INIJM AILOv, FOR rrE VlnH V2 O.D. ItrlNG;
coMRlslNG WFI@-8DD Nur - AttMINP!4+.9Y, wrtost-eoo CoUiUNG - lruiaiNr.ua ALLoy,
\6FI@!8DD lNSEgr - Atu llNttl ALLoy ANE Two'Ms2tr22-8 SLEEVIS" 

-

PATEM PENDING

Y5t

STANDARD
5 Februory 1959

DAIE TlnE

UNION ASSEMBLY

FLARELESS

SCOTT CONNECTOR SYSTEM sHEEr I Or I

(.-

\.-

0
22 September 1959



VO!.SHAN
A DIVISION

MANUFACTURING COMPANY
OF VOI-ShIAN INDUSTRIES, INC.

c

Y5Fr00r couPLlNG

VSFIOO4 SLEEVE

IOO3 INSERT

1000 NUr

IOO4 SLEEVE

TTBING (REF r"BtNc (REF.)

DASH
NO.

TUBING
sl zE

o-D{RER

A HEX.
FLATS
(REF. )

B ASSY.
LENGTH

(NoTE e)

C HEX.
CORNERS

(REF.)

-1 r/1 .688 1.239 794

-5 5/16 7* 1.269 aA(,

-6 3/8 "875 1.357 I Oln

-8 r/2 1.000 l -413 l. t55

-10 5/8 I" I25 t.518 t.n9
-12 3/4 I.3I2 I.575 I .516
-16 I 1.562 1.615 1.804

-n 1-1/4 1.875 I.710 L165
-21 r-t/? 2.125 1.7& 2,4s4

-28 1-3/4 2.500 1,806 2.887
-32 2-750 1.806 3.175

-{0 2-t/z 3.250 1.821 3.753

-48 J 3.750 1.837 4.330

FIARE TUBING IN ACCORDANCE WITH VOI-ST{AN SPECIFICATION VS-VSF-6-2.

NORAAAL TIGHIENING VALUES OF THE VSFIOOO NUT ARE ]/6th TURN (I- HEX. FIAT) MINIMUM TO
r/3rd TURN (2-HEX. FT.ATS) 

'vlAXlMUM 
PAST THE POINT OF SHAR? TORQUE RISE ON ALL SIZES AND

ALL TYPES OF TIJBE AND FIITING MATERALS.

ASSEMBLED LENGTHS REFLECT AVERAGE DIMENSION5 AND WILL VARY UPON CHANGE OF TUBE WALL
THICKNESS AND MATERAL FOR A GIVEN SIZE. NOT TO BE USED AS AN INSPECTION STANDARD.

REFER TO APPLICABLE PART NUMBER STANDARDS FOR MATERIAL, HFAT-TREAT, FINISH AND IIATING
REQUIREMENTS.

INTENDED PI.JRPOSE OF UNION ASSEMBLY IS FOR HIGH-PRESSURE FLUID CONNECIIONS IN
ACCORDANCE - WII H MIL-F. 18280 AN D MI L-F-55O9 SPECIFICAT IONS.

ADD DD AFTER .DASH NO. FOR ALUMINUM ALLOY
ADD T AFTER DASH NO. FOR TIANIUM ALLOY
ADD C AFTER DASH NO. FOR CORROSION-RESI5TANT STEEL

ADD A AffER &ASIC NO. FOR LONG TYPE INSERT I.JSED WITH TUBE WALL THICKNESS .OIO TO ,03.I
ADD B AFTER BASIC NO. FOR MEDIUM TYPE INSERT USED WITH TUBE WALL THICKNESS .035 TO .057
ADD C AFIER TASIC NO. IOR SHORT TYPE INSERT USED WTIH TUBE WALL THICKNESS .058 TO .083

VSFA0IB6DD = UNION ASSEMBLY - ALUMINUM ALLOY, FOR USE WITH 3,/8 O.D. Tl.BlNG (.035 TO .057WALL)
COMPRISING VSFI000-6DD NUT - ALUMINUM ALLOY, VSFI00]-6DD COUPLING - ALUMI Ntlt'4 ALTOY
TWO VSFIOO4-6DD SLEEVE ALUMINUM ALI.OY AND VSFIOO3B6DD INSERT, MEDIUM TYPE - ALUMINUM ALLOY

PAIENT PENDING

B

NOTES:

ENGINEERING
INFORA,iATION: o.

TTJBE WALL
THICKNESS:

EXAMPI.E
OF CODEr

l.
2.

b.

c.

MATERI,{L:

STANDARDAPPROVED DATE

16 Morch 1959

VSF 2OOI
SHEET I OF I

IITTE

UNION ASSEMBLY

FLARE'D

SCOTT CONNECTOR SYSTEM

DIMENSIONS IN INCIIES

2

LATEST REVISION DATE



L

VOI-S HAN MANUFACTURING COMPANY
DIVISION OF VOI SHAN INDUSTRIES, INC.

IOI6 SPACER NOT REQUIRED WHEN
BULKHEAD EXCEEDS .IOO THICKBULKHEAD (REF") MAX.

THICKNESS..375

YSFIOO5 COUPLING

TUBING (REF.)

VSF,IOO6 JAM NtJT

1000 NUr

(2
21922 SLEEVE
PrAcEs)

TUBING (REF)

VSF IOO2 INSERT

DASH
No.

TUBING
SIZE

o. D. (REF)

A HEX
FI-ATS
(RER

B ASSY.
LENGTH
(NoTE o)

C. HEX..
CORNERS

(REF. )

BUIKH EAD
HOLE DIA.

+ 010
ono

-1 r/4 812 1.739 938 567
-5 s/16 875 1.769 1.010 .630
-6 3/8 r .000 't.857 l. I55 755

-8 1/2 l. 125 r.913 I .300 880

-t0 5/8 1 -250 2.096 1.443 I .005

-12 3/4 1.437 2. t53 I .660 1"192

-16 I l -812 2.223 2.093 1.445

-n t-1 /4 2" 1',2s 2.288 2.453 1.758

-24 1-1 /2 2.375 2.338 2.742 2.008

2 3.000 2.3U 3.464 2.633

MS2I922 SLEEVE TO BE PRE-SET ON TUBING IN ACCORDANCE WITH VOI-SHAN SPECIFICATION VS-VSF-6-1
NORMAT TIGHTENING VALUES OF THE VSFIOOO NUT ARE l/6th TURN (I-HEX.FLAT) MINIMUM To 1/3Td
TURN (2-HEX.FLATS) MAXIMUM PAST THE POINT OF SHARP TORQUE RISE ON ALL SIZES AND ALL
TYPES OF TUBE AND FITTING MATERIALS.

ASSEMBLED LENGTHS REFLECT AVERAGE DIMENSIONS AND VVILL VARY UPON CHANGE OF TUBE WALL
THICKNESS AND MATERIAL FOR A GIVEN SIZE. NOT TO BE USED AS AN INSPECTION STANDARD.

REFER TO APPLICABLE PART NUMBER STANDARDS FOR AI\ATERIAL, HEAT-TREAT, FINISH AND PLATING
REQUIREMENIS.

INTENDED PURPOSE OF UNION ASSEMBLY IS FOR HIGH-PRESSURE FLUID CONNECTIONS IN ACCORDANCE
wnH MIL-F-r8280 SPECIFICATION.

ADD DD DASH NUMBER FOR ALUMINUM ALLOY.
ADD T AFTER DA,SH NUMBER FOR TITANIUM ALLOY.
,A,DD C AFTER DASH NUMBER FOR CORROSION RESISTANT STEEL.

VSF2002-8DD = UNION ASSEMBLY - ALUMINUM ALLOY, FOR USE WIIH 1/2 O.D. TUBING,
COMPRISING VsFl000-8DD NIJI-ALUMINUM ALLOY, VSFl005-8DD COUPLING-ALUMINUM ,ALLOY,
VSFIOO2-8DD INSERT-ALUMINUM ALLOY, VSFIOO6-8DD JAM NIJT-ALUMINUM ALLOY, VSFIOl6-8DD
SPACER . ALUMINUM ALLOY AND TWO MS2I922-8 SLEEVES.

,PATENT PENDING

c

B

NOT ES:

ENGINEERING
INFORMATION:

l.
2.

c.

MATERIAL:

EXAMPLE OF
CODE:

DIMESNIONS IN INCHES

N

NL
a

Y5'

STANDARD
APPROVED DATE

16 lviorch 1959

TITTE

UNION ASSEMBLY - BULKHEAD

FLARELESS

SCOTI CONI.i ECTOR SYSTEM
VSF 2OO

SHEET OF

L

L

A



VOI-SHAN MANUFACTURING COMPANY
DIVISION OF VOI SHAN INDUSTRIES, INC

VSFIOO6 JAM NI.JT

BUTKHEAD (rrF.)
}VIAX. THICKNESS

VSFIOO5 COUPLIN

TUBING (REF

VSF IOI6 SPACER
NOT REQUIRED WHEN
BULKHEAD EXCEEDS
.IOO THICKNESS

.375

VSFIOO3 INSERT

VSFIOOO Nt'T

VSFIOO4 SLEEVE

TUBTNG (REF.)

DASH
NO.

TUBING
SIZE

o. D.(REF.)

A HEX.
FIATS

(R EF. )

B ASSY.
LENGTH

(NoTE s)

C HEX.
CORNERS

(REF. )

BULKHEAD
HOTE DIA.

+.010
-.000

-1 r/4 812 1.739 .938 "567
-5 s/15 .875 1.769 1.010 .630
-6 3/8 l-mo l -957 l. 155 755
-8 1/2 1.125 1.913 I-300 ,880
-10 s/8 1.250 2,096 1.443 1"005
-12 3/4 1,437 2.096 ,l .650 t- 192
-,l6 I 1.812 2-?r:t 2.093 r.445
-n 1-tA 2.12s 2.288 2.453 1 .758
-21 1-1h 2.375 2.338 2.742 2.008
-28 1-3/1 2.750 2.3U 3.175 L*3
-32 2 3.000 2.3U 3.464 2.633
-& 2-1/2 3,625 2.400 4.186 3.135
-48 3 1.12s 2.115 1-753 3.635

PATENT PENDING

C

Ai

NOTEST

ENGINEERING
lNFORlvlATlONr q.

b.

tylATERl,ALr

TUBE WALL
THICKNESST

EXAMPLE
OF CODEr

l.
2.

FIARE TUBING IN ACCORDANCE WITH VOI-SHAN SPECIFICATION V5-V5F-6-2
NoRii4AL TIGI{IENING VALUES oF THE VsFlooo Flqr AEE l/6rh TURN (l-HEx.FtAT) MIN1MUM To rArd
I.9!li (?-_u_rx,FI^TS) 

^4AxtMUM 
PAST THE potNT oF sr{ARp ToRouE RtbE oN-lrr-'siiis'I'F]'D ALL

TYPES OF TUBE AND FITTING 
^^ATERIALS.

ASSEMBLED LENGTHS REFLECI AVERAGE DIMENSIONS AND WILL VARY UPON CHANGE OF TtaE WALL
THICKNE5S AND 

'VIATERIAL 
FOR A GIVEN SIZE. NOT TO BE USED AS AN-iNiPtCriON SiINOINO.

.REFER TO APPLICAiLE PART NUMBER STANDARDS FOR I,ATERIAL, HEAT-TI,EAT, FINISH AND PLATING
}EQUIREMEMS.

INTENDED PURPOSE OF I,NION ASSEMBLY IS FOR HIGH-PRESSUREFLUID CONNECTIONS IN ACCORDANCE
WTT H MIL-F- I 82BO AND MI L-F-5509 S PECIRCAT IONS.
A.DD DD AFTER DASH NO. FOR ALUMINI.JM ALLOY
ADD T AFIER DASH NO. FOR TITANIUM ALLOY
ADD C AFIER DASH NO. FOR CORROSION-RESISTAM STEEL

ADD A AFTER BASIC NO. FOR LONG TYPE INSERT USED WITH TIAE WALL THICKNESS .OIO TO .034.
,ADD B AFTER BASIC NO. FOI. MEDIUM TYFE INSERT TJSED WFH TI'BE WALL THICKNESS .035 TO .057
ADD C AFTER BASIC NO. FOR SHORT TY.PE IN5ERT USED WTTH TUBE WALL rrrlcKr.irsJ-.058 To.os3-
VsF2003c8DD = UNIoN {ssEMlLY - ALUMIN(IM ALLoy, F9! tlSE wltl t/2. o.D. Tr-BtNG (.058 To .oB3WALL)
COMPRISING VSFI000-8DD NUr - ALUMINUM ALLOY, VSTIOOS-ADo COUPLNG - ALuMlNUi,l ALLOv,
VSFI006 - 8DD JAM NIJT - ALUMINITI.I ALLOY, VSFI003CBDD lNSERf , SHORT TYPE - A!-UMlNt \4 ALIOY
VSF1016 - 8DD SPACER . ALUMINUM ALLOY AND TWO VSFIOO4 -8DD SLEEVES - ALUMINUM ALLOY

c.

f(

+!,, ,lli

Ysr

STANDARDAPPROVED DATE

l6 Morch 1959

vsF 2003
5HEEI I OT I

TITLE

UNION ASSEMBLY . BULKHEAD

FLARED

SCOTT CONN ECTOR SYSTEM

TATEST REVISION DATE

DIMENSIONS IN INCHES



L
DIIviENSIONS IN INCHES

VOI-SHAN
A DIVISION

BULKHEAD (REF.)

T H IC KNESS .375

VSF IOO5 COUPLING

MS ?513 ,'o,_RING

Tt[lNG (REF;)

VSF 1006 JAM NIJT

MANUFACTURING COMPANY
OF VOI-SHAN INDUSTRIES, INC.

VSF IOI6 SPACER.NOT REQ'D.
WHEN BULKHEAD EXCEEDS .IOO THICK

1000 NtrI

'SF IOO4 SLEEVE

,VSF 1003 INSERT

MS295t3 'OqlNG (REF.)

DASH
NO.

TUBING
s lzE

o. D.(REF.)

A HEX.
FIATS
(REF.)

B ASSY.
LENGTH
(NOTE 6)

MS295l3 uO,-RtNe(RtEI
DASH NO.

BULKHEAD
HOLE DA.

+.0.l0
-.000COUPLING INSERT

1 1/4 .8r2 1.739 -15 -l I .567
5/16 875 1.769 -t6 -12 .&T

-6 3/R l -000 1 -&57 -t8 -14 755

-8 1/2 I_ t?5 1.913 -n -15 8&
-10 5/8 1.250 2.096 -22 -17 1.005
-12 3/4 1,437 2.096 -25 -20 1.192
-16 I I .8I2 2.223 - 128 -u 1.445
-n r-1 /4 2.125 2.288 - r33 -126 1.758
-24 1-1/2 2.375 2.338 -137 - r30 2.008
-28 1-3/4 2.750 2.3U -r43 -136 2.383

-Jt I 3.000 1.384 -147 - 140 2.633
-40 z-t/t 3.6?5 l.1oo -235 - r48 3. t35

-48 3 4.12s 2-415 -239 -235 3.635

I. FI-ARE TUBING IN ACCORDANCE WTH VOI-SHAN SPECIFICATION VS-VSF-5-2.

2. NORMAL TIGHTENING VALUES OF THE VSF IOOO NUI ARE l/6th TLRN (I-HEX.FLAT) MINIMUM IO 1/3Td
TURN (2-HEX. FI.ATS) 

^/AXIMUM 
PAST THE PoINT .OF SHARP ToRQUE RIsE oN ALL sIzES AND ALL

TYPES OF TUBE AND FTTTING A4ATERIALs.

ASSEMBLED LENGTFiS REFLECT AVERAGE DIMENSIONS AND WILL VARY UPON CHANGE OF TUBE WALL
THICKNESS AND 

^4ATERIAL 
FOR A GIVEN SIZE. NOT TO BE USED AS AN INSPECTION STANDARD.

REFER TO APPLICABLE PART NUMBER STANDARDS FOR ,\/ATERAL, HEAT-TREAT, FINISH AND PI.ATING
REQ UIREMENTS.
INTENDED PURPOSE OF UNION ASSEMBLY 15 FOR HIGH-PRESSURE FLUID CONNECTIONS IN ACCORDANCE
WITH tvllL-F-5509 SPECIFICATION, PASSING INTO (OR THROUGH) LOW-PRESSURE STORAGE TANKS.

ADD DD AFTER DASH NO. FOR ALUMINUM ALLOY
ADD T AFTER DASH NO. FOR TITANIUM ALLOY
ADD C AFTER DA5H NO. FOR CORROSION-RESISTANT STEEL

ADD A AFTER BASIC NO. FOR LONG TYPE INSERT USED WTH TUBE WALL THICKNESS .OIO TO ,034
ADD B AFTER BASIC NO. FOR MEDIUM TYPE INSERT USED WITH TUBE WALL THICKNESS ,035 TO .057
ADD C AFTER BASIC NO. FOR SHORT TYPE INSERT USED WTTH TUBE WALL THICKNESS .058 TO .083

vsF 2004c8DD = UNION ASSEMBLY - ALUMINUM ALLOY, FOR USE WITH t/z-O.D. TUBTNG (.058 TO .083 WALL)
coMPRlslNG VSF 1000-8DD NL,T - A.LUM|NUM ALLOY, VSF 1005-BDD COUPLING - A,LUMINUM ALLOY, VsF 1006-
8DD JA,vl NUT - ALUMINUM ALLOY, VSF IOO3CEDD INSERT, SHORT TYPE - ALUMINUM ALLOY TWO VSF IOO4-8DD
SLEryE5 - ALUMINU/V1 ALL_O_YI VSF l0l6-8DD SPACER - ALUMINUM ALLOY, MS295l3-15 "O,-R]NG (REF.) AND
MS295t3-20 "O"-RlNG. (REF.).

B

NOTES:

ENGiNEERING
INFORA4AT ION

T UBE WALL
TH IC KNESS;

EXAMPLE
OF CODE:

A4AT ER [A L:

o.

b.

c.

PATEM PENDING

STANDARD
APPROVED DATE

l6 September 1959

TITTE

UNION ASSElvlBLY - BULKHEAD
FUEL TANK

SC OTT C ON NECT OR SYST EM vsF 2004
SHEET

L



VOI-SHAN MANUFACTURING COMPANY
A DIVISION OF VOI.SHAN INDUSTRIES, INC.

VSF IOOI COUPLING VSF IOI9 NI.JT

MS 21922 SLEEVE MS 21922 SLEEVE

fl.rrNG (REF")TLBING (REF.)

VSF IO2I INSERT

DASH
NO;

TISING SIZE
o. D. (REF.)

A HEL
FLATS

(REF.)

B ASSY.

LENGTH
(NoTE o)

C HEX.

CORNERS

(REF.)IARGE Stt^ALL

I 6-8 I 1/2 1.562 | .615 1.804
l6-t0 I 5/8 1.562 1"&5 1.804
16-12 I 3/4 1.562 1"U5 1.804
20-10 1-1 / I 5/8 1"875 1"710 2.165
n-l2 l-1 t I 3/1 1.875 t.710 2.165
n-l6 1-l t I 1.875 I.710 2.165
24-r2 1-1 / 3A 2.125 '1"7a 2.4s4
24-16 l'1 t I 2.125 t.7a 2.4s4
24-n l-1 t t-t/4 2.1% | "7& 2.4s4
32-16 2 I 2.7fr 1.806 3.175
32-n 2 t-l /4 2.7fi 'I "S6 3.175
32-24 2 1-r /2 2.750 r.806 3.175

MS 21922 SLEEVE TO BE PRE-SE-T ON TLEING IN ACCORMNCE WITH VOI-S}AN SPECIFICATION
VS-VSF.5-I.
NORIvIAL TIGHTENING VALUES Or THE VsF l0l9 NUT ARE l/&h TLRN (l-HEx FLAI) MlNlMu 4 TO
l/3rd TURN (2 HDC FIATS) ,\4AxlMt vl PAST THE POINT OF sl-ARP TORQUE RISE ON ALL slzEs AND
ALL TYPES OF TI..BE AND FITTING 'IJATERIATS.

ASSEMBLED LENGTHS REFLECT AVERAGE DIMENSIONS AND WILL VARY UPON Ci{ANGE OF TIBE WALL
THICKNESS AND MATERIAL FOR A GIVEN sIZE. NOT TO BE 15ED AS AN INSPECTION STANDARD.
REFER TO APPLICABLE PART NI}iBER STANDARDS FOR inATERtAL, HEAT-TRFATI FINISH AND PLATtNG
REQ UIR F}AE NTS.
INTENDED PURPOSE OF UNION ASSEMBLY IS FOR HIGH-PRESSWE FLUID CONNECTIONS IN ACCORDANCE
WITH MI L-F- I8280 SPECIFICATI ON.

ADD DD AFTER SECOND DASH NO" FOR ALUMINUM ALLOY
A,DD T AFTER SECOND DASH NO. FqR TlTANltllvl ALLOY
ADD C AFTER srcOND DASII NO. FOR CORROSION-RESISTANT STEEL

c

NOT ES:

ENGINEERING q.
lNFORlvl,ATlONr

b.

c.

ITAATERIA L:

EXAMPLE
OF CODE:

DIMENSIONS IN INCHES

A B

2.

VsF 2005-16-l0C = UNION ASSEMBLY - CORROSION-RESISTANT STEEL, FOR REDIJCING l-O.D.TtBlNG TO
s/8 o.D. Tl-BtNG, coMpRtstNG: vsF l00l-l6c coupLtNG - coRRoStoN-RESISTANT sTEEL,vsF l0l9-t6-toc NUT
coRRosloN-REstsTAM STEL,.VSFl02l-16-rOC INSIRT-CORROSTON-RESTSTANT STEEL. MS 21922- l6 SLETVE (REF.l
AND MS 21922 -10 SLEEVE',(REr.)

PATENT PENDING

DASH
NO.

Tr-HNG (srz0
o. D.(Rtr.)

A HEX.

FLATS

(REF.)

B ASSY.

LENGTH
(NorE s)

C HilC
CORMERS

(REF.)LARGE St\,lALL

54 5/r6 1/4 .75tt | "269 8&
G4 3/8 1/4 87s 1.357 1.010
b5 3/8 5/16 875 1 -357 l-010
84 t/2 1/4 '1"000 1.413 1.155
8-5 1/2 s/1 6 1.000 1.413 l. I55
8-5 r/2 3/8 l,000 1.4t3 I-155

10-5 5/8 5/16 t- 125 1.5 l8 1.300
l0-6 5/8 3/8 1.12s I.5 I8 1.300
l0-8 s/8 t/2 1.125 I.518 1.300
t2-6
l7;8

3/4 3/8 1 .312 1.575 1.516
3/4 1/2 I .312 1.575 1.516

I2-t0 3/4 s/8 I .312 1.575 1.5 I6

Y5?

STANDARDAPPROVED DATE

26 Jonuory 198

vsF 200s
SHEEf of

TATEST REVISION DATE

TITTE

UNION ASSEMBLY

FLARELESS, REDUCING
SCOTT CONNECTOR SYSTEM



VOI.SHAN MANUFACTURING COMPANY
A DIVISION OF VOI-SHAN INDUSTRIES, INC.

vsF 1004 s

TTJBTNG (Rr.)

l0l9 NtrI

VSF IM4 SLEEVE

TI.BING (RT.)

vsF 1020 lNsmT

DASH
No.

TTEING 5IZE
o. D. (REF.)

A HEX.
FTATS
(Rtr )

B ASSY.
LENGTH
(NOTE o)

c Htx.
CORNER,S
(f,s.)

IAPGF qMAt t.

21-12 t-t /2 3/1 2^125 1^78 2^454
21-16 t-1 /2 1 LIB 1.7A 2.151
24-n t-t /2 1-1 /1 2,18 t.7d 2.451
B-16 1-3/1 I 2^tso I-m6 2-gg7
?8.-n t-3/1 1-1 /1 2-san l.&6 2.87
b2A t-3/1 t-l /2 e500 I.m6 2.87
32-l6 2 I 2.7fi 3.175
32-n 2 l-t/4 2.7fi I 3.175
32-A 2 1-1/2 2.7fi 1.S6 3" I75
32-?€ 2 1-3/1 2^7fi l.&6 3.175,,-n 2-l /2 3.?fi 1.82 3"753
h-a 2-r /2 r-1 /2 3- %0 I .82r 3.753
/n-?€ 2-1 /2 1-3/4 3.ffi I .82t 3.753
$-32 2-1/2 2 3.250 r.62t 3"753
la-u. 1 t-t/2 3.750 I .837 4"3S
18-n 3 1-3/1 3.7fi 1.837 4.330
18-32 3 2 3.7fi I 4.3S
/,a,-/n 1 ,-1 /c 3-75ft I-837 / 33f)

c

A B

NOTES

ENGINEERING O

INFORIdATION:
b

lvlATRlAL:

TLBE WALL
THICKNESSI

EXAMRE
Of CODE:

I. FLARE TIJBING IN ACCORDANCE WITH VOI-SI-AN SPECIFICATION VS-VSF-6-2.
2. NORMAL TIGHTENING VALUES OF THE VSF l0l9 NIJI ARE l/6rh Ir*N (l-HOt FLAI) MINtMrJril tO 1/3rd.

TLRN (2-HEL FIATS) IVIAXMI.JM PAST THE TOIX? OF SHARP TORQUE RISE ON ALI SIZES AND ALL TYPES
Or TLBE AND FITTING ti4ATmALS,

ASSFA4BLED LENGTHS RFLECT AVEAGE DIMENSIONS AND WILL VAR,Y UPON CFANGE OF TLBE WALL
THICKNESS AND MATERIAL FOR A GIVEN SIZL NOT IO BE ISED AS AN INSPECTION STANDAR,D.
RFER TO APPTICABLE PART NUABER STANDARDS FOR A,*IltlAt, HEAT-TREAT, FINISH AND PIATING
REQ UIREA4ENTS.
INTENDED PLNPOSE OF UNION ASSEMBLY IS FOR HIGIFPRESSLRE FLUID CONNI<TIONs IN ACCORMNCE
WITH MIL.F-I82& AND MIL-F-5509 SPECIFICATIONS.

ADD DD AFTER SECOND DASH NO. FOR AL(A lNt$vt ALLOY.
ADD T AFTER SECOND DASH NO. FOR TITANII,AA ALLOY.
ADD C AFTE SECOND DISH NOr FOR CORROSTON-RESISTANT STEEL.

ADD A AFTER BASIC NO. FOR LONG WPE INSERT I-EED WITH TISE WALL THICKNESS .OIO TO .034.
ADD ! AFTER BASIC NO. FOR MEDII.,$\A TYPE INSERT TJSED WITH TIBE WALL THIcKNEss .035 To .057.
ADDC AFIERBASIC NO. FOR SHORI ryPE INSERT I.6GD WITH TIBE WALL THICKNESS .058 TO .083.

VSF A06 B IO.6DD = UNION ASSEMBLY, ALIA,IINIIM ALLOY, FOR REDTJCING 5/8 O,D. TIBING (.0A5 TO
.057 WALL) TO 3/8 O"D. Tr..BlNG (.035 TO .057 WALL) COtipnlStNCr vSF rOOi-rODD COUPL|NG ALlJtvltNtJl
|!_LOI,.V_sJ_101? - !0 :6 DD NtIt - ALIAtNtlvl ALLOY,VSF 1020 B l0-6DD INSERT - ALLrv{lNtUvl ALLOY,
VSF I@4.IODD SLEEVE ALTXTINI}il ALLOY, AND VSF 

.lM.{ - OOO SLEEVE . ALI,,VIINTIM ALLOY.

PATENT PENDING

NIr
\

l!

DASH
NO.

TtrING SIZI
o.D. (RF.)

A H$(.
FI.ATS
(REF.)

B ASSY.
LET*}TH

(NOTE r)

C HEX.
CORNERS

(R EF. )LARGF qMAII
5+ s/1 5 1/4 .7fi 1^28 866
G4 3/8 t/4 875 i-357 1.0 l0
6-5' 3/8 s/16 .87s I-357 I.0 l0
*1 1/) r/1 l-frm I ^4I3 I^155
8-5 r/2 5 /1t\ l.0m I.4I3 l" ls5
8-6 t/2 3/8 l.m0 t-413 I- 155

IO-5 5/8 5/16 I- 125 1.518 l.3D
lo-6 5/8 3/8 l.125 l -5t8 r.s0
l0-8 5/8 t/2 l. l2s 1.5 l8 l.I0
t2-6 3/1 3/8 1 ,312 1.575 I.5 I6
I?=E
'12-lo

3/4 1/2 I.312 1.575 1.5 16

3/t s/8 I.312 1 -575 1.5t 6
I 6-8 I 1/2 1 -562 l -6t15 r.s4
I6-10 I s/8 1 -562 1.645 l"s4
1*-t2 I 3/t 1-aA? I -645 l-m4
20-10 1-1 /4 5/8 1.875 1.710 2.165
n-l2 1-1 /4 3/1 1.875 r .710 2.16
?o-l6 t-l /a I 1 474 1-71rJ 2-'11$

Ygt

STANDARD
APPROVED DATE

25 )onvory 19&

IATEST REVISION DATE

TITTE

UNION ASSEMBLY

FLArEp, nEDUCI NG

SCOIT CONNECTOR SYSTEM
vsF?006

SHEET of

\-

VSF ISI COUru N6



VOI.SHAN MANUFACTURING COMPANY
A DIVISION OF VOI-SHAN INDUSTRIES, INC.

BULKHEAD (Rf;) lnAlq
THtCKNESS.375

F 1016 SPAC
BULKHEAD EXC

ER, NOT REQUIRED WHEN
IEEDS .IOO THICK

VSF IM5 COUPLING 1006 JAM NIJT
VSF IOI9 NUT

Tr.BrNG 0Er. MS 21922 SLEEVE (REF.)

TUBING (REF.)

M521922 SLEEVE

VSF IO2I INSETT

DASH
NO;

TWING SIZE
o. D" (REF.)

A HEX.
FLATS

(REF.)

B ASSY.
LENGTH

(NOTE o)

BULKHEAD
HOLE DIA.

+.0 l0
-.000IARGE SAAA LL

I 6-8 I t/2 I-8r2 2.223 1.445
l&10 I s/8 I.8I2 2.223 I "445
1G12 I 3/1 1.812 2.223 1.445
20- l0 1-1 /4 5/8 2.125 2.288 1.758
n-12 l-t /4 3/4 2.125 2"288 1.758
n-l6 l-t /4 'I 2.1% 2.288 l. 758
21-12 r-1 /2 3/4 2^375 2.3a4 2.008
24-16 1-t/2 I 2.375 2.338 2.008
24-n t-l /2 t-1 /4 2.37s 2" 338 2"m8
32-16 2 I 3.000 2.3U 2.6$'
32-n 2 r-1 /4 3-000 2^384 2- 633
32-24 ) t-1 /? 3.000 2-3U 2^633

I. MS 21922 SLEEVE TO BE PRE.SET ON TUBING IN ACCORDANCE WITH VOI-SIIAN SPECIFICATION VS-VSF-6.I.2. NORMAL TIGHTENING VALUES OF THE VSF l0r9 NUr ARE l/&h TURN (I-HEIL F|AI) MIN|MUM TO l/3rd.
TURN (2-HEX. FIATS) MAXIMUM PAST THE POINT oF SFARP ToRQUE RISE oN ALT sIzES AND ALL TIPES
OF TLDE AND FITTING AAATERIALS.

O. ASSEMBLED LENGTHS REFLECT AVEMGE DIMENSIONS AND WILL VARY UPON CI.{ANGE OF TUBEWALL
THICKNESS AND MATERIAL FOR A GIVEN SIZE. NOT TO BE ISED AS AN INSPECTION STANDARD.b" REFER TO APPLICABLE PART NLJMBER STANDARDS FOR TiIATERIAL, HEAT-TREAT, FINISH AND PLATING
REQ UIREMENTS.

C. INTENDED PURPOSE OF UNION ASSEMBLY IS FOR HIGH-PRESSURE FLUID CONNECTIONS IN ACCORDANCE
WITH MIL-F-IB2BO SPECIFICATION.

ADD DD AFTER SECOND DASH NIIA,I!8R FOR ALI]MINUM ALLOY.
ADD T AFTER SECOND DASH MIJMBER FOR TITANILAd ALLOY.
ADD C AFTER SECOND DASH NUMBER FOR CORROSION RESISTANT STEEL.

YSF NO7 - 32 - 2ODD UNION ASSEMBLY-ALUMINUM ALLOY, FOR REDUCING 2-O"D. TTEING TO 1-1/4-O.D.
TUBING, COM.PRISING: VSF Im5 - 32DD COUPLING - ALUMINIJI\4 ALLOY, VSF 1006 - 32 DD JAM NUT -
ALUMINUM ALLOY, VSF 1016 - 32DD SPACER - ALUMINUM ALLOY, VSF l0l9 - 32 - nDD NUT - ALUMTNUM
ALLOY,.VSF 1021 - 32 - nDD INSERT - A,LUMTNLJM A,LLOY, MS 21922 - 32 SLEEVE (Rer,) ,qNO MS 21922-n
SLEEVE (REF.)

B

NOTES:

ENGINEERING
INFORIT4ATION:

lvtATERl,A L:

EXAMPLE
OF CODEI

DIMENSIONS IN INCHES

PATENT PENDING

DASH
NO".

Tt,BING SIZE
o. D. (REF.)

A HEX.
FLATS
I
(R EF. )

BULKHEAD
HOLE DIA.
+.0 l0
-.000LARGE STdALL

s4 s/16 1/4 875 1.769 .630
64 3/8 t/1 I -000 l-&57 .755
G5 3/8 s/16 I -000 1.857 755
84 r/2 1/4 1"125 1"913 .880
8-5 1/2 5 /16 1.1?5 l.rr 3 .BBO
8-5 1/2 3/8 1"12s l^913 . s80

l0-5 \/A s /16 1 -250 2-096 1-005
l0-6 5/8 s/8 1.250 2.096 l -005
l0-8 5/8 r/2 | "2s0 2.096 1.005
t2-6 3/4 3/B 1.437 2.096 1 .192
t2-8 3/4 1/2 1.437 2-O96 1-192
I2-lO 3/4 s/B 1 "437 2-O96 l- t92

Yg,

STANDARDAPPROVED DATE

26 )onuory 19&

TATEST REVIS]ON DAIE

TITLE

UNION ASSEMBLY - BULKHEAD

FLARELESS, REDUCING

SCOTT CONNECTOR SYSTEM
vsF ?oo7

SHEEI ofl

i

B ASSY.
LENGTH

(NOTE o)



\-

VOI-SHAN
A DIVISICN

MANUFACTURING COMPANY
OF VOI-SHAN INDUSTRIES, INC.

BULKHEAD (REF.)
AAAX. THICKNESS. 375

VSF IOi6 SPACER, NOT REQUIRED
WHEN BULKHEAD EXCEEDS . IOO THICK.

VSF IOO5'COUPLIN

TIJBING (REF

VSF IOO4 SLEEVE

VSF 1006 JAM NUT

VSF IOI9 NUT

IOO4 SLEEVE

TUBING (REF")

'5F IO20 I N5 ERT

DAS H

NO.
TUBING SIZE

o. D. (REF.)
A HEX.
FLATS

(REF.)

B A55Y.
LENGTH

(NOTE o)

B ULKHEA D

HOLE DIA.
+.0 l0
-.000LARGE SMALL

24-12 1-1 /? 3/4 2.375 2- 338 2.008
24-1 6 1-t /2 1 2.375 2.338 2.008
24-n 1-1 /2 l-t /4 2.375 I. JJ6 2.008
28-16 1-s/4 I 2.750 2.3U 2.383
28-n 1-s/4 1-1 /4 2,750 2.3U 2.383
28-24 1-3/4 1-t/z 2.750 2.3U 2.383
32-16 2 3.000 2.3U
32-n 2 1-1 /4 3.000 2.3U n L1a

32-24 2 1-1 /2 3.000 2"3U 2.633
32-28 2 1-3/4 3.000 2"3U 2.633
M-20 2-1 /2 t-1 /4 3.6% 2.400 3.135
40-u 2-t/2 1-t/2 3.625 2.N0 3.135
N.28 2-1/2 1-3/4 3.6% 2.400 3.135
N-32 2-1 /2 2 3,625 2.N0 3. t35
48-24 3 1-t/2 4" 125 2.41s
48-28 3 1-3/4 ,r'. 1)5 2"415 3.635
48-32 3 2 4. 125 2,415 3.635
48-40 3 2-1/2 4.1'.25 2.41s 3.635

MINIMUM TO 1/3rd.
ZES AND ALL ryPES OF

PATENT PENDING

A

NOTES:

ENGINEERING
INFORMATION:

}ViAT ER IA L:

TUBE WALL
T HICKNESS:

EXAMPLE
OF CODE:

1" FI,ARE TLIBING IN ACCORDANCE WITH VOI-SHAN SPECIFICATION VS-VSF-6-2.2. NORMAL TIGHTENING VALUES OF THE VSF IOIg NUT ARE I/6Ih TURN (I-HEX- FLAT)
IURN (2-HEX. FLATS) lnAxtMUM pAsT THE pot NT OF SFARP rOnOue RlsE oN ALL Sl
TUBE AND FITTING MATERIALS.

AC ASSFA BLED LENGTHS REFLECT AVERAGE DIMENSIONS AND WILL VA,RY UPON CFANGE OF TUBE WALL
THlcKNEss AND MATERIAL FOR A GIVEN slzE. NoT To BE UaiD AS AN tNspEcTloN STA.NDARD.b. REFER To APPLICABLE PART NUtulBER sTANDARDS ron r,aArEnrni,- lrrlr-rnrnr, rrNrsr-r nNo purtNo
REQUIREMENTS.

C. INTENDED PURPOSE OF UNION ASSEMBLY IS FOR HIGH.PRESSURE FLUID CONNECTIONS IN ACCORDANCE
WITH MIL-F-18280 AND MIL-F-5509 SPECIFICATIONS.

ADD DD AFTER SECOND DASH NO. FOR ALUMINUM ALLOY.
ADD T AFTER SECOND DASH NO. FOR TITANIUM ALLOY.
ADD C AFTER SECOND DASH NQ. FOR CORROSION-RESISTANT STEEL.

4PP 4 AI ER BASIC NO. FOR LONG TYPE INSERT USED WITH TUBE WALL THICKNESS .OIO TO .034..ADD B AFTER BASIC No. FoR MEDltJ4 TYPE INSERT LJSED wtTH rusr wAL THtcKNEsS.035 To.0i7.ADD c AFTER BAslc No. FoR sHoRT TYPE INSERT USED wtTH rUsE wAt-L THtcKNEsS .058 To .083"

vSF 2008 cG4T = uNloN-AS_SEMBL-Y-, IlTAfilUM {!l--o.I,^FOR_REDtJcING ?/B o.D. TUBTNG (.osa To .083 wALL)19 t/-4.9:-D. IV-BING (.019.L9.0F_ry4l1) cijmpntsrNb: vsF 1005-6r touprrNo - irrrr,rrdM rlLoy, vsF l0re-6 -4T NUT - TITANIUMILLOJ, YII 1020 c6 -4T INSERT - ituNtuu n1lov, vsF to04 - oi sl-etve - TtTANtuMALLOY - vsF 1004 - 4T SLEEVE - TITANIUI ALLOY, vir rooo - oilArla\w - TtTANtuM ALLoy AND vsF 1016-6T SPACER - TITANIUM ALLOY

DAS H

No"
TLNING SIZE
o. D" (REF.)

A HEX.
FLATS

(REF.)

B ASSY.
LENGTH

(NoTE o)

B ULK HEAD
HOLE DIA.

+.0 l0
-.000LARGE S,\AA t L

\ /1A 1/4 97\ | ^769 - 630
G4 3/8 t/4 1.000 1.857

3/8 s/1 6 I .000 1 -857 .755
8-4 t/2 1/t I I l.9l s B80

1/2 s/16 1 .125 I "913 BBO

8-6 1/2 3/8 1,1% I .913 880
s/8 s/16 1.250 2-096 r .005

t0- 6 s/8 3/8 1,250 2,096 1.005
1 0-8 5/8 1/2 1.%0 2-O96
12- 6 3/4 3/8 1.437 2-096 1 .192
12-B 3/4 1/2 1.437 2.096 1 .192
l2-10 3/4 5/B 1.437 2.096 | "192
I 6-8 I 1/z 1.8t2 2.223 1.445
l6- r0 I 5/8 '] 8r2 2.223 1.44s
1G12 I 3/4 1.812 2.223 1.44s
20- 10 1-1 /4 s/8 2.125 2.288 I .758
n-12 1-1 /4 3/4 ) 1)q 2,288 1.7s8
20-15 1-1 /4 I 2.12s 2.288 1.758

STANDARD

TATEST REVISION

DATE

26 jonuary 19&

TITTE

UNION ASSEMBLY - BULKHEAD

FLARED, REDUCING

SCOTT CONNECTOR SYSTEM
vsF?008

L

B

'HEET
OF



t)

tr

VOI-SHAN MANUFACTURING COMPANY
A DIVISION OF VOI.SHAN INDUSTRIES, INC..

VSF IOOO NUT
VSF IO14 INSTRT

vsF ror5 coNlcAL SEAL (2-PrAcEs)VSF IOO'i COUPLI

VSF IOO4 SLEEVE

TUBING (REF.)

NOTES:

ENGINEERING
INFORTV1ATION:

tvIATERIAL:

TUBE WALL
THICKNESSI

EXAMPLE
OF CODE:

VSF IOO4 SLEEVE

NG (REF.)

DASH
NO

TUBING
StzE

o. D.(REF.)

A HEX.
FLATS
(REF.)

B ASSY.
LENGTH

(NOTE o)

C HEX.
CORNERS

(REF.)

-4 1/4 688 1.239 794

-5 s/16 .7fi 1.269 866

-6 3/8 875 1.357 i.010

-8 1/2 1.000 1.413 l. 155

-IO 5/A I l?5 1 518 1 ?99

-12 3/4 1.312 1.575 1.5 l6

-16 I 1.562 1.645 1.804

-n t-t /4 1.87s t -710 2.165

-)t 1-1 /) ) tr1 1.7& 2.454

-28 1-3/4 2.500 r.806 2.887

-32 2-750 l-805 3-175

-& 2-1/2 3.2s0 1.821 3.753

-48 3 3.7fi 1.837 4.330

c

B
A

2.

FLARE TUBING IN ACCORDANCE WITH VOI-SHAN SPECIFICATION VS-VSF.6-2.

NORAAAL TIGHTENING VALUES OF THE VSF IOOO NUT ARE ]/6th TURN (I.HEX. FIAT) MINIMUM
IO I/3d TURN (2-HEX. FIATS) AAAXIMUM PAST THE POINT OF SHARP TORQUE RISE ON ALL
SIzES AND ALL TYPES OF TUBE AND FITTING 

^/{ATERIALS.

o. ASSEMBLED LENGTHS REFLECT AVERAGE DIMENSIONS AND WILL VARY UPON CI{ANGE OF TUBE
WALL THICKNESS.AND I\AATERIAL FOR A GIVEN SIZE. NOT TO BE USED AS AN INSPECTION STANDARD.

b. REFER TO APPLICABLE PART NUMBER STANDARDS FOR I\AATERIAL, HEAT-TREAT, FINISH AND PIATING
REQU IREMENTS.

c. IMENDED PURPOSE OF UNION ASSEMBLY ls FOR HIGH-PRESSURE FLUID CONNECTIONS lN
ACCORDANCE WITH MIL-F-IB28O AND MIL-F-5509 SPECIFICATIONS.

ADD DD AFTER DASH NO. FOR ALUMINUM ALLOY
ADD T AFTER DASH NO. FOR TITANIUM ALLOY
ADD C AFTER DASH NO. FOR CORROSION-RESISTANT STEEL

ADD A AFTER BASIC NO. FOR LONG TYPE INSERT USED WITH TUBE WALL THICKNESS.OIO TO .034
ADD B AFTER BASIC NO. FOR MEDIUM TYPE INSERT USED WITH TUBE WALL THICKNESS .035 TO .057.
ADD C AFTER M5IC NO. FOR SHORT TYPE INSERT USED WITH TUBE WALL THICKNESS .058 TO .083.

VSF 2OO9B6DD = UNION ASSEMBLY - ALUMINUM ALLOY, FOR USE wlTH 3/8 O.D. TUBING (.03s TO .O57WALL)
COMPRISING VSF IOOO-6DD NUT - ALUMINUM ALLOY, VSF IOOI-6DD COUPLING - ALUMINUM ALLOY
TWO VSF IOO4-6DD SLEEVE ALUMINUM ALLOY VSF IOI4B6DD INSERT - ALUMINUM ALLOY AND TWO
VSF IOI5-6 CONICAL SEALS.

PATEM PENDING

APPROVED DATE

l7 November 1959

TAIEST DATE VSF ?
oflSHEEI

TITTE

UNION ASSEMBLY

FLARED - CONICAL SEAL

SCOTT CONNECTOR SYSTEM

DIMENSIONS IN INCHES

STANDARD

c



VOI-SHAN MANUFACTURING COMPANY
A DIVISION OF VO!.SHAN INDUSTRIES, INC.

VSF IO15 CONICAL SEAL
(2 PT.ACES)

VSF IOI4 INSERT
375

IOOO NUT

VsF IOO5 COUPLING VSF IOO4 SLEEVE
(2-PTACES)

VSF 1006 JAM NUT

BULKHEAD (REF.)

^AAX. 
THICKNESS

C

VSF IO16 SPACER
NOT REQUIRED
WHEN BULKHEAD
EXCEEDS. IOO

T HICKNESS

NOTES:

ENGINEERING
INFORA/ATION: o

b.

MATERIAL:

TUBE WALL
TH IC KNESS:

EXAMPLE
OF CODE:

TUBING
BOTH E

(REF.)
NDS

B

)

DASH
No.

TUBING
StzE

o. D. (REF.)

A HEX.
FLATS
(REF. )

B ASSY.
LENGTH
(NOTE o)

C HEX..
CORNERS

(REF.)

BULKHEAD
HOLE DIA.

+..010
- .00n

-4 1/4 .812 1.739 7JO .567

5/16 .875 1.769 1.010 .630

-6 c/o r.000 1 .857 1.155 -755

-8 t/2 1 .125 1 . 9',I3 1.300 880

-10 s/8 1-2fi 2.096 t -443 I 005

-12 3/4 1.437 2.096 I .660 1 .192

-t6 I 1.8t 2 2.223 2- 093 1.44s

-xt 1-1 /t 2- 125 2- 284 2.453 1 -758

-21 1-t /2 , 17\ ? ?11R , 7a) 2.008

-,4 1-3/4 2.7fi 2.3U 3.175 2,383

-32 2 3.000 2.3U 3.464 2.633

-ao 2-t/2 3.625 2.400 4.',t86 3.135

-/,A 3 4.125 2.415 4.763 1 L1F

FLARE TUBING IN ACCORDANCE WITH VOI-SHAN S?ECIFICATTOI( VS-VSF-6-2

NOR'VIAL TIGHTENING VALUES OF THE VSF IOOO NUT ARE 1/6th TURN (I'HEX. FLAT) MINIMUM TO
I,/3Td TURN (2-HEX. FIATS) iNAXIMUM PAST THE POINT OF SHARP TORQUE RISE ON ALL SIZES AND
ALL TYPES OF TUBE AND FITTING AAATERIALS.

ASSEMBLED LENGTHS REFLECT AVERAGE DIMENSIONS AND WILL VARY UPON CHANGE OF TUBE WALL
THICKNESS AND AAATERJAL FOR A GIVEN SIZE. NOT TO BE USED AS AN INSPECTION STANDARD.

REFER TO APPLICABLE PART NUMBER STANDARDS FOR AAATERIAL, HEAT-TREAT, FINISH AND PLATING
REQUIREMENTS..

IMENDED ruRPOSE OF UNION ASSEMBLY IS FOR HIGH-PRESSURE FLUID CONNECTIONS IN ACCORDANCE
WITH MI L-F- I 8280 AND MI L.F-5509 SPEC IFICATIONS.

ADD DD AFTER DASH NO. FOR ALUMINUM ALLOY
ADD T AFTER DASH NO. FOR TITANIUM ALLOY
ADD C AFTER DASH NO. FOR CORROSION-RESISTANT STEEL

ADD A AFTER BASIC NO. FOR LONG TYPE INSERT USED WITH TUBE WALL THICKNESS .OIO TO .034.
ADD B AFTER, BASIC NO. FOR MEDIUM TYPE INSERT USED WITH TUBE WALL THICKNESS .035 TO .057.
ADD C AFTER BASIC NO. FOR SHORT TYPE INSERT USED WITH TUBE WALL THICKNESS .058 TO .083.

VSF 20IOASDD = UNION ASSEMBLY - ALUMINUM ALLOY, FOR USE WIIH 1/2 O.D. TUBING (.058 TO .O83WALL)
COMPRISING VSF IOOO.EDD NUT - ALUMINUM ALLOY, VSF 'IOO5-8DD COUPLING - ATUMINUM ALLOY,
VSF 1006 - BDD JAM NUI - ALUMINUM ALLOY, VSF IO'I4C8DD INSERT, SHORT TYPE - ALUMINUM ALLOY
vsF 1016 - 8DD SPACER - ALUMINUM ALLOY, TWO V3F 1004 -8DD STEEVES - ALUMINUM ALLOY AND
TWO VSF IO15 .8 CONICAL SEALS.

PATENT PENDING

c.

I

\\.S\

t il
,,

STANDARDAPPROVED DATE

l7 November 1959

VSF 20 IO
SHEET OF

TATEST REVI DATE

TITTE

UNION ASSEMBLY - BULKHEAD

FLARED, CONICAL SEAL

SCOTT CONNECTOR SYSTEM

DIMENSIONS IN INCHES

L

\-



VOI.SHAN MANUFACTURING COMPANY
A DIVISION OT VOI.SHAN INDUSTRIES, INC.

AND 10050 BosS (REF)

VSF I 06I UN ION

"ou RING (REF)
MS 21922
SLEEVE (REF)

TUBING (REF

vs F l0l 3
NUT

c
ACROSS HEX CORNERS ACROSS

B
H EX CORNERS

A

DASH
NO

TUBING
slzE

o. D. (REF)

A
ASSEMBLY

LENGTH (o)
HEX

Cd,NEIS
fPFF I

c
HEX

CORNERS
TRF F'I

1/4 795 793 649

5/16 795 865 721

-6 3/8 .9t5 938 n3
-8 1/2 963 l. r54 1.010

-10 s/8 I.023 1.89 I. r54

-tt 3/4 'l 
. 163 'I .587 1.443

-16 I l. r40 \.876 1.732

-n 1-r/4 I .186 2.165 2.0n
-24 t-1/2 .|.235 2.453 2.*9
-3? 2 1.179 3.175 3.175

NOTES:

ENGINEERING
INFORMATION:

l. MSIIeIISLEEVE TO BE PRE-SET oN TUBING lN ACCOTDANCE'WnH VOI-SHAN SPECIFICATION VS-VSF-6-1.

2. NoRMAL TIGHTENING vALUEs oF THE vsF lol3 NUT ARE l/6th TtRN (l-HEx. FLAI) {-!rylM-US.To- r19(
ri,rnN ii nrf. irlrll ladlr,rur',t plsr THE potNT oF sHARp ToReuE RlSE oN ALL slzEs AND ALL TYPES

OF TUBE AND FITTING MATERIALS.

Ct. ASSEMBLED LENGTHS REFLECT AVERAGE DIMENSIONS AND WILL VARY UPON CHANGE OF TUBE WALL

THICKNESS AND MATERIAL FOR A GIVEN SIZE. NOT TO BE USED,AS AN INSPECTION STANDARD.

b. REFER TO APPLICABLE PART NUMBER STANDARDS Fq AAATERIAL, HEAT.TREAT, FINISH AND PLATING
REQUIREMENTS.

C. INTENDED PURPOSE OF BOSS UNION ASSEMBLY IS FOR HIGH-PRESSURE FLUID CONNECTIONS IN ACCORDANCE
wlTH MIL-F-l 8280 SPECIFICATION.

STANDARDAPPROVED DATE

I 8 NOVEMBER 1960

ll
I

o
of

Sv
SHEET

TITTE

B OSS UN ION ASSEMBLY

LIGHTWE IGHT, FLARELESS



VOI-SHAN MANUFACTURING COMPANY
A DIVISION OF VOI-SHAN INDUSTRIES, INC.

AND'10050 BOES

VSF IO59 UNION
.o" ilNG(tEF)

VSF 1060 Nt'T

TIJBING (REF)

c
ACROSS HEX CORNERS

NOTES:

I

ENGINEERING
INFORMATION:

ACROSS ORNERS

A

DASH
NO.

TUBING
slzE

o. D. (RE F)

A
ASSEMBLY

LENGTH
(a'l

B

HEX
CORNERS

/RFF)

c
t-rEx

CORNERS
T[ F F\,

I IA .8{t n3 u9
5 5/t6 .843 .865 721

6 3/a 843 938 n3
8 r/2 9& l.154 1.0I0

l0 s/8 1.066 1.n9 I.154
t2 3/1 l./31 I .587 1.443
I6 I I.3r7 1.876 1.732
n r-t/1 1.3V 2.165 2.ofr
21 1-t/2 1.596 2,453 2.99
32 2 I .793 {' 3.175 3.t75

Nc|t^ AL TIGHTENTNG VALUES OF THE VSF 1060 NUT ARE l/6th TmN (l-HEX. FLAT) MINIMUM TO l,/3rd
TURN (2 HEX. FLATS) AAAXIMUM PAST THE POINT OF SHARP TORQUE RISE ON ALL SIZES AND ALL TYPES

OF TIEE AND FITTING 
^,IATERIALS.

ASSEMBLED LENGTHS REFLECT AVERAGE DIMENSIONS AND WILL VARY UPON CHANGE OF TUBE WALL
THICKNESS AND AAATERIAL FOR A GIVEN SIZE. NOT TO BE USED AS AN INSPECTION STANDARD.

REFER TO APPLICABLE PART NUI4BER STANDARDS FOR ,V,ATERIAL, HEAT-TREAT, FINISH AND PLATING
REQUREMENTS.

INTENDED PLRPOSE OF BOSS UNION ASSEr\,1BLY lS FOR HIGH-PRESSI.JRE FLUID CONNECTIONS lN
ACCORDANCE WITH MIL-F-t 82$ SPECIFICATION.

ct.

b.

c.

u5f

STANDARD
APPROVED DATE

23 NOVEMBER I960

TATEST DATE

I]TLE

EOSS UNION ASSEMBLY
tIGHTWGt6lrT, FLATEp vsFz ?

SHEEI

VSF IOO4 SLEEVE

1



VOI.SHAN MANUFACTURING COMPANY
A DIVISION OF VOI-SHAN INDUSTRIES, INC.

AND IOO5O BOSS

ACROSS I-{EX CORNERS
(REr . )

T THREAD
PER MIL-S.242

,TION

VSF 1064 BOSS COUPLING

TURING (R.EF)

VSF I066 TUBE
RETAINER BOSS
FITTING SWAGED

vsF l0l5
CONICAL SEAL

(SEE NOTE 2)

(RE

I

I

-+l
F.) '

(-

DASH
NO

TUBING T

THREAD
A

HEX
FLATS

B (REF.)
HEX
CORNERS

c
(REF )

4 zfi Zl6-20uNF-38 688
+ 003

004

n3 .212
5 .31 2 'll2-20UNF-38 7fi 865 .212

6 37s 9/r6-r suNF-3E 813 938 249

I .500 3rl4-t 6uNF-38 I .000 I .154 2W
'10

12

.625 z/e-r auNr-se t.t25 1.299 2&
750 r -rl16-l2uN-38 | .375 1 .587 312

l6 1.000 t-s/i 6-t 2uN-38 | .625
+.016

1 .876 312

n I .250 I -5l8- 12'N*3B 1 .875 2.165 327
a/ I .500 r -78-r 2N-38 2.125

+.020

2.453 327

28 1.7fi 2-rl4-r 2uN-sB 2. 500 2.886 343

32 2. 000 2-1 /2-1 2uN-38 2.750 3.175 343

N OTES:

.I . TORQUE VALUES FOR THE VSF 2O'I 3 ASSEMBLY IN ACCORDANCE WITH VOI-SHAN SPECIFIC,ATION VS-VSF-3-6.
2. ATTACHMENT OF TUBE TO RETAINER IN ,ACCORDANCE WITH ,AVICA CORPORATION STANDARD.

QUALIFICATION OF METHOD PER AIR FORCE CONTRACT AF 33 (600) - 35992. (SEE VS-VSF-3-6)

ENGINEERING INFORMATION:

q, REFER TOAPPLICABLE P,A.RT NUMP,ER STANDARDS FOR MATERIAL, HEAT-TREAT, FINISH AND PLATING REQUIREMENTS.
b. INTENDED PURPOSE OF BOSS UNION ASSEMBLY IS FOR HIGH-PRESSURE FLUID CONNECTIONS IN ACCORDANCE

WITH MIL-F-5509 S PEC IFIC,AT ION,

l

I

16 MARCH 196I

DATE

BOSS UNION,ASSEMBLY

3&]O RoTATIoN - SwAGED

TITTE

vsF?0t3
SHCEr I

\

B

n

STANDARD



STANDARD
17 MARCH 196I

,TE

VOI.SHAN MANUFACTURING COMPANY
A DIVISION OF VOI-SHAN INDUSTRIES, INC.

ANDIOO5O BOSS
T THREAD
PER MIL-S-242 SPECIFICATION

VSFI064 BOSS COUPLING

TUBING (REF)

B

VSFI065 TUBE
RETAINER BOSS
FITTING BRAZED

VSFIOI5
CONICAL SEAL

(SEE NOTE 2)

ACROSS HEX COR,NERS

c

DASH
NO.

TUBING
o.D.

T
THREAD

A
HEX
FLATS

B

HEX
CORNERS

c
(REF.)

1 2:fi 7^6-20UNF-38 .688

.003

.004
+

793

.312 I,/2-20uNF-38 ,7fi .865 .212

375 9,/16-l8UNF-3B 813 938 .219

8 -500 3,/4-'.t6uNF-38 I.000 I .154 280

't0 ,6U 78-r4uNF-38 l.125 t.n9
7fi I -I,/I 6-I 2UN-38 1.375 1.587 .312

I6 I.000 r -5l 6-l 2UN-38 1.625 r,016 1.876 .312
n 1.2!fi 'r-5l8-r 2UN-38 I.875 2.165 327

24 1.500 r-78-r2N-38 2.18
*.0N

2.153 327

1.7fi 2-ll4-l 2UN!3B 2.500 2.886 343

32 2.000 2-r,/2-'l2UN-3B 2.7!fi 3.175 343

NOTES:

I. TORQUE VALUES FOR THE VsF 2014 ASSEMBLY rN ACCORDANCE wlTH VOI-SHAN SPECIFICATION VS-VSF-3-6.
2. ATTACHMENT OF TUBE IN ACCORDANCE WITH VOFSHAN SPECIf ICATION VS-VSF-3-5.

E N GINEERIN G lN FORIvLATION:

O. REFER TOAPPLICABLE PART NUMBER STANDARDS FOR MATERIAL, HEAT-TREAT, FINISH AND PLATING REQIMTS

b. INTENDED PURPOSE OF BOSS UNION ASSEMBLY IS FOR HIGH-PRESSURE FLUID CONNECTIONS IN
ACCOR,DANCE WITH MIL-F-5509 SPECIFIC,ATION.

PATENT APPLIED FOR

TiTLE

B.OSS UNION ASSEMBLY

3600 Rc'ATioN - BRAZED

(REJ

vsF?rct+

L

SHEEf OF

.212
5

t\

.280

1t

)a



vor.sHAN
A DtVtStOil

MANUFACTURING COMPANYor vot-sHAN tNDusTn tEs, tNc.

vsF 1069
BOSS COUPUNG

810
COUPTING NUI

looln toss

Norrsr

INGINtETING
INFOnA/lATION:

vsF t068
scor Boss
SEAI. vsr l0l5

coNtcAt sEAt

fl.ARTD IUOE
SI.EEVE

cr.(rEr,)

A55EM8LY NOMTNcTAILN'

I. t,3E SEAL COMPATAILE WITH SYSIIM FIUID.

I. INSPCCT Vsf 1069 HEX FLAT ANEA IO SEt IF SEAL IS INSTALTTD.

3. TI'TICA''E IHREADS W]TH COMPATAITE SYSITM FLUID.

,1. IOROTI VALtf,S tN ACCORDANCE wlTH V5-V5-6-3

PAITNT APPTED TOT

HEX. ft^rs (rlr.)

.. ASSEMBI.ED TENGTHS REFTECI AVTRAGT DIruNSIONS ANO WILL VATY I'PON CHANGE Of TT,IIE WALT
THICXNESS ANO MATENIAT FOR A GIVEN SIZE. NOI IO EE IJSID AS AN INSTfCIION SIANDAID,

b, rertn To AppUcArLE pArr NUMBET srANDAiDs For lt^rEila!, HEAT-nEAI, flNtsH AND ptATtNG
IEOUNEMENIS.

C. INIENOED PLNPOSE OF BOSS UNION ASSEMSLY IS FOT HIGH-PIEIST,RE FTUID CONNTCIIONs IN
ACCORDANCE WtIH Mlt-F-5509 SpECtf |CATtON.

It llNG
o.D.

t
IHTTAO

A
AtSEMILY

TENGIH
(.1

tND r@s
DASH NO.

vsF 1068
DASH NO

wr 1069

OASH NO
AN 

'IODASH NO.
vsf lol5
DAIH NO.

AN 8I9
DASH NO.

E
(rrr

c
HIX. fLAI!

(rrF.)

1/8 5/16 - 24 UNr-3! 712 7 2 2 2 2 2 ,57i 375

+.003

-.m4

3/t6 3/!- 21 UNr-31 .712 3 I 3 3 I 3 -604

7./16 - 20 ttNr-3t .813 I a 1 1 1 1 7D0 563

5/r6 l,/2 - 20 UNF-3! .8/B 5 5 5 5 5 5 700 625

3/8 9/16 - l8 UNr-38 8{t 6 6 6 6 6 6 713 688

t/2 3/ - 16 uNr-38 .966 8 8 I I I I 475 875

3/8 78 - rr UNF-38 L066 t0 l0 l0 l0 !0 t0 976 1,000

1/1 r r/16 - 12 uN-3r t,r31 t2 l2 t2 t2 t? l2 l.ll1
I r 5/16 - 12 UN-38 t.3t7 l6 r6 t6 l6 t6 t6 t. t6I t.500

t t/1 r ,/8 -'ll.N-3! 1.il!7 20 n n 20 n n r.2n 2.@0 r.016

I t/, r7/l-lrN-1r 1.596 7l 2l 7l 2l 21 21 I .318 2.230

*.020| 3/1 2tl4-t,uN-3i 1.692 28 n 2A ,a 28 n I .4S9 2,625
2 ?l,/2-12uN-38 1.r93 32 32 32 32 32 32 l.6l,a 7.875

coDt tDtNt. No.

92215

STANDARD
APPRo\/EO DATE

30 APilr- t962

LATEST REVISION DATE

TITLE

ross, uNtoN ASSEMBLY

,SCOTT BOSS" SEAL vsF 20rs
SHEET OF

I

Y t<

I

t

_A_---__-.n_

.€8

1.250



\-

DITENS|ONT tN tNcH[t

OI.SHAN fufiANU FACTURING CO,VTPANY
A DIVISION OF VQ!.SHAN !NDUSTRIES, INC.

K $)ART ti$.
DEFRESSFI) -020 tutrqX"
IhiTO TI,{'5 SURFACE DT PER

MIL-S-7712
SPECIFIC TtON

DASH
NO.

TtaE
STZE
o"D"

THREAD T
(M!L-s-r/44

A
HEX. FIATS +

B

0n
c

OEF)
D

r'.0!
-1 1,/1 9/r6- r SuNr-38 .688

+" 003
-.fix

. 187 .wl .969
5r/\6 5/8- IsUNF-38 .754 .187 .866 r.0@-6 3/B 3/4- r 6UNF-38 "875 .187 1.010 t-o77-8 t/2 78- 14UNF-38 1.000 2IB I. I55 I.088

-to s/8 ]_ IzUNF-38 l. r25 218 t.D9 t, t75
-12 l *3/16- r 2uN-3B r.3t2 2 .516 1.200
-16 I r-716-t2uN-3t I .562 *.016 t.y0-n 1-1{4 r -sl,+- l2uN-38 r.875 .265 2. I65 I.320
-21 t-1/2 2- I 2UN-38 2.tB

*-020

.265 2.151 1.370
-28 t-1 /a 2-3,/8- I2N-38 2.500 .281 2.887 I

z 2-5l8- l ?N-38
2-7/8-12N-36

2.75A 28 3.175

-,10 2-1/2 3- l/8- I 2N-38 3.250 .n6 753
a 3-5//8- I 2N-38 3.7fi ,{.330 r.100

-56 3-1/2 +l2uN-38 1.1% .312 .763 I.400
-61 +l//2-l2t,N-38 1.625 .312 5.341 I.,{O0

I. NIJTS SI{ALL BE FXli€ FROM ALL }{ANGING BINRS AND SIIVERS W.H'E!{ &TIS}fr BECOME DISLGDOEBUNDER T6AGE.

2. dAx,A4uft^ suRFAc[ ROUGHhISSS {RFF. MIL-SrD-t0) 125 xHR.

s

DA

NOlElr

ENGINEER,ING
INFORt',tATlONg

,vIATERALT

HEAT.TRfAT,

Stnf^CE
TtEATMENIT

[xAl^nE
OF CODEr

THIS PART TJ5ED ON ASSEMiLY DRAWTNGS \6F2OOO THRI"' VSFAO4

lPp,Dq 4ryER DAsH NUI{IER foRrAruMtNlrv{ ALLOY AztT4ADDT AFTER DASH NUMIER FoR TITANIUIrA llloy- antiV'siAclLtzro ANNEATED pER AMs4928.ADD c AFTER DAst{ NUMIER FoR cORRoslox-REslsTAM-sfrei. CrliS bii'pER-Ao:i:.}iri;-"-'
ALUMINI'( ALLGYT AGE.TO T6 CONDTTION rY HOTDING AT 375OF r5I rot I}I3 HOLNS.TIIANIUM ALLOYT NONE
CORROSION-RESISTAM STEEL NONE
ALUMINUM Al"LOYr GOLD ANODIZE pfi M|L-A-S6Z5 Tytt ITIIANIUM ALl"oY: suRFAcE coN\lERsioi{ m voisnlN frcclFrclnoN vs-as-FFn..CORROSION RESICTANT SIEEL! PASSIVATE Ptn MIL-S-5002 

_"

VSFl0o0-EDD*h'{urAttlilNUM ALLOY, FOR t6E WfiH l/2 O.D. TtBING
VsF1000-12T * F.{tII ItTANtr.rvi ALLOY,-FOR lJsE ytfiH 3h O.b.-rmli.iO
vsF1000-l6c - B{l,f-coRRosloN RESETAM SIEEL, FOR USE *ITH-i-O.-D. TttlNG

PATEM PENDING

ws,

STANDARD
APPROVEO DATE

16 Mcch 1959

23 Junc l9d)

TlftE

NUT

U,NION ASSEMBtY

SCOTT CONNECTOR SYSTEM
IOOO

tllEI I



o I.SHAN MANUFACTURING COMPANY
DIVISION OF VOI.5I-IAN INDUSTRIES, !I.IC

p
DT PER

MtL-5-7742
SPECIFICATION

A."ARK FART NQ. DEPREsSED
.O2O fu'\X. iNTO TI.iI5'SURFACE

DAS H
NO.

TUBE
sl zE
o.D-

THREAD T
lulL-S-7714 HEX. F i.AT5

B
+"020 IRES

D
*.020

-4 i/4 9ll6- lSuNF-3A , .688

: 003
004

187 794 604
5 s/16 5./8-l8uNF-3A 754 - 187 866 644
6 3/8 3/4-t 6uNF-3A " 875 .187 LOIO 656

-,8 1/2 78-l4uNF-3A r.000 .218 l. 155 .7 54
-10 5/8 I -I2UNF-3A l.125 .25A 1^n9 843
-12 3/4 t- 3/1e r 2l rN -3A 1.312 250 1 ,515 -875
-16 i t-7/16- t2uN -3A 1.562 *.016 .250 r,804 .875
-24 1-\ /4 l-3/4-1 2U N-3A 1-875 .265 2.165 - 890
-24 l't /z 2- l2uht -3A 2.12s

r" 020

td3 2.1s4 890
-28 l-J/4 2- 3,/8-r 2N-3A 2.500 .28r 2.887 .906
-Jt 2 2-5,/8-r 2h[.3A 2-75A

" 281 3.175 906
-36 2-l/'4 2-7/&-12N-3A 3.000 -D6 3.464 .9 21
-40 2-t/2 3- I l8-1 2N-3A I 4En Db
-48 3-5l8-r 2N-3A 3.750 .312
-64 ?^-t /a 4- l2tJN -3A 4.125 .312 4.763 .937
-64 4 4- t /2-t 2u N-3A 4.62s .312 5.341 "9 37

COUPLIhIGS SI.iAtL tr* EREE FROM,d.LL I.iANGING BURRS AND 5!":YERS \'/HICI"I MGHT BECOMT
DISLODGED UNDER: :GE.

i\4AXll{1NJM SL,R FACE ROUGHhtESS (REF. MIL-SID- l0) 125 RMS"

THISPART USED ON ASSEMBLY DRAWINGS VSFAOO AND VSF2OOI

.A,DD DD AFTER DASH NUMBER FOR ALUMINUM ALLOY 2024.T4
ADD T AFTER DASH NUMBER FOR TITANIUM ALLOY 6AI-4V STABILI ZED ANNEALED PER AMS4928
ADD C AFTER DASH NUMBER FOR CORROSION-RESISTANT STEEL CLASS 32I PER QQ-S-763.
ALTMINUM ALLOY: AGE TO T6 BY HOLDING AT 375OF + sOF FOR 12-I3-HOURS
TIIANIUM ALLOY: NONE
CORROSION-RESISIANT SIEEL: NONE

ALUMINUM ALLOY: GOLD ANODIZE PER MIL-A-8625 TYPE II
TIIANIUM ALLOY: STRFACE CONVERSION PER \OISHAN SPECIEICATION Vs-3s-FFTl.
CORROSION RESISTANT STEEL: PASSIVATE PER MIL-S-5002
VSFIOOI-8DD = COUPLING ALUMINUM ALLOY, FOR USE WITH VTA.D. TUBING
VSFI00l-lT = COUPLING TIIANIUM ALLOY, FCR USE wfiH 3/4-6.D. TI.EING
VSFl00l-l6C = COUPLING-CORROSION RESISTANI STEEL. FOR USE WITH I-O.D. TUBING

C

A

NOTES: I

2.

ENGINEERING
I NFORIvIATIONT

I4ATER IAL r

IIEAT.TREAT:

suRFAiE
TREATMENT:

EXAMPLE
OF CODE:

PATENT PENDING

STA.NDARD
APPROVED DATE

16 Morch 1959

TATEST REVISION DAIE
' 23 Jvne 19&

TITTE

COUPLING
UNION ASSEMBLY

SCOTT CONI\ECTOR SYSTEM
SHEET I OF I

F loul

DIMENSIONS IN INCHES

ilt _i



\-

VOI.SHAN MANUFACTURING COMPANY
IVISION OF VOI-SHAN INDUSTRIES, INC

DASH
NO.

TUBINC
SIZE

o. D.(REFI

A
*.04

B

*.020

-4 .414 6t3
5/16 .477 .619
3/8 .593 .649
r/2

^696 7&
-t0 s/a 805 863

-12 977 .855
-16 I l -22b 985

-n 1-r/1 1.539 .987
-24 t-t/2 1.789 1.177

-32 2 2.413 l.135

B
A

VTY PER MS335 t4 (REF.)
BOTH ENDS

iliARKTPART NO"
DEPRESSED .O1O MAX.
INTO THE SURFACE

NOIES:

ENGINEERING
INFORIvIATION:

IvIATERIAL:

HFAT-TREAT:

I. INSERTS SHALL BE-FRE.q.B-O-M.AtL J{ANGING BURRS AND SLMERS WHICH MIGHT
BECOME DISLODGED UNDER USAGE;

2. lrAxlMUM STRFACE ROTGHNESS (REF. MIL-STD.rO) r25 RHR_

THIS PART USED ON ASSEMBLY DRAWINGS VSF2OOO AND V5F2OO2

+9P pD AffER DASH NUMBER FOR ALUMINUM ALLOY n2+r4
4PP T- AIIER DASH NUMBER FoR TITAtiidM Aiiot alr-+v sraarr-rzED ANNEALED pER AMs 4e28.ADD C AFrER DASH NUMBER FOR CORROiION-nEstsrlM sr-rir 'r-ipr-szi'prn 

oo_s_ia:, irlsi'a
ALUMINUM ALLoY: AGE To T6 coND[foN BY HOLDING AT 3z5oF + soF FoR 12-13 HouRS.TIANIUM ALLOY: NONE
CORROSION-RESISTAM STEEL: NONE
ALUMINUM ALLOY: IVBFACE CONVERSION PER MIL-C-554I, CLASS I, TYPE II SPECIFICATIONTITANIUM ALLOY: NONE : : :'-"-:-' : : -" "'"-
CORROSION RESISTAM STEELT PASSIVATE pER MIL-S-5002
vsFl002-8DD TNSERT - ALUMINUM ALLOY? FOR tSE WIIH r/2 O.D. TUBINGyJ!1gg?-14 tNSERT - TITANTUM ALLoy. Fon usE-wrin izl'o.o.-ir.isiN'c
VsF1002-l6c tNSERT - coRRosloN RESISTANT 5iErr-. ron'usi wiri-f:6.-0. rustNc

SWFACE
TREATMEMT

EXAMPLE
OF CODEr

DIMENSIONS IN INCHES

PATENT ?_ENDtNO

STANDARD
APPROVED DATE

I6 Morch 1959
INSERT - FLARELESS

UNION ASSEMBLY

SCOTT CONN ECTOR SYSTEM
sF tooz

SHEET I OF I

I

t/4
-5
-6
-3'

s/1



\

)

VOI.SHAN MANUFACTURING COMPANY
A DIVISION OF VOI-SHAN INDUSTRIES, INC.

CONE SURFACE
AND BORE PER

MS33655 (REF)

BOTH ENDS

A
DEPRESS PART

NO. .010 ll^AX.
INTO THIS SURFACE

B

DASH
NO.

TUBE
SIZE
o.D. *.020

B *.020

.ONG N1EDIU,\,1 SHORT

-4 r/4 .414 -761 .704 642

-5 s/16 477 789 732 672

3/8 593 879 .822 7&
-a t/2 695 .958 900 843

-10 s/B 805 I 068 1.010 .952

-12 3/4 .977 - 068 1.010 .952

-16 I 1.226 I .068 1.010 952

-n 1-1/4 1.539 r. 180 l.123 1.065

-24 t-t/2 1-789 1,210 l. 153
'I -095

-28 t-3/4 2.163 1.230 l. r73 1. il5
-32 2 2.413 I I.19l t. 133

-40 2-112 2-912 1.248 l. 19l l. I33

48 3 3"412 .248 l. 19l l. 133

INSERTS SHALL BE FREE FROM ALL HANGING BURRS AND SLMERS WHICH MIGHT BECOME

DISLODGED UNDER UsAGE.

,vlAXlMUM SURFACE ROUGHNESS (REF. MIL-STD-10) 125 RHR.

THIS PART USED ON ASSEMBLY DRAWING VSF a)Ol, VSF 2003 AND VSF 2004.

lv'IATERI,AL: ADD DD AFTER DASH NUMBER FOR ALUMINUIVI ALLOY n24-14
ADD T AFTER DAsH NUMriiR io[rnANlrir.n ALLot alt-+v STABILIZEDANNEALED PER AMs4e28

ffib t ?FTii -cidi 'N-riv,:sCn ion CbnnoiioN nesrsrnNT sTEEL TYPE 321 PER QQ-s-763, clAss I

ALUMTNUM ALLOY: AGE TO T6 CONDITION BY HOLDING AT 375oF + soF FOR 12-13 HOURS'

TTIANIUM ALLOY: NONE
CORROSION RESISTANT STEEL: NONE

ALUMINUMALLOY:SURFACECONVERSIONPERMIL-C-554i'CLASSI'TYPEIISPECIFICATION
TlTANlUtvt ALLOY: NONE
t'onnoiioN nestsrlNr sTEEL: PASSIvATE PER MIL-s-5002

ADD A AFTER BASIC NO. FOR LONG TYPE INSERT USED WITFi TUBE WALL.THICKNESS 'OIO TO_ '035'.-
ADD B AFTER BASTC No. rOn r,G-orUr'a rVpe tNSrnr USaD wttH TUBE WALL THIcKNESS '035 TO '057'
ADD c AFIER &\stc No. FcR sl-,cRT TYPE INsERT i.iib wtitl fusr wnlt THIcKNESS '058 To '083

vsF lolTBl6T INSERT, tvtEDlulvl TYPE-TITANlurvl ALLOY, FOR USE WITH l-lNcH o.D. TUBING

(.035 TO .057 WALL) , r /n ,x,-u ^ n rilDrr\:1:
vsF loITABDD INSERT, LoNGTYPE-ALUA4INU'$ ALLOY, FOR USE WITH t/2-INCH O'D' TUBING

(.oro To .034 WALL)

HEAT-TREAT:

TUBE WALL
THICKNESS:

EXAMPLE
OF CODE:

DIMENSIONS IN INCHES

PATENT PENDING

NOTES:

ENGINEERING
INFORIvV\TION:

2.

-+

STANDARDAPPROVED DATE

I5 September 1959

vsF lo03
O,F I

IITTE

INSERT - FLARED

UNION ASSEMBLY

SCOTT CONNECTOR SYSTEM- TAiESI REV'SION DATE

SURFACE
TREATMENT:



OI-SHAN MANUFACTURING COMPANY
A DIVISION OF VOI-SHAN INDUSTRIES, INC

A

B

DASH
NO;

T L'BE

SIZE
o.D.

A
*.020

B

*.0n

-1 r/1 .386 .4t8
-5 s/16 .449 ..4r8
-6 3/8 506 .4t8
-8 1/2 .b7B .450

__10 

--12
5/8 .790 .450
3/1 .977 .5r0

-16 I 1.226 546
-n 1-t/1 1.539 ..562
-24 r-t/2 1.789 .562
-28 r-3/1 2..163 -.616
-32 2 2.413 -.6t6.
-40 2-t/2 2.912 ..616
-48 3 3-412 .616

NOTEST

ENGINEERING
INFORIvIATION:

tr4ATERlALr

HEAT-TREAT:

SWFACE
TREATMEM:

EXAMPLE
OF CODE:

DIMENSIONS IN INCHES

I. IIELVES- SI{ALL BE lRE! i!9M AI-L HANGING BIJRRS AND SLIVER5 WHICH MIGHT
BECOME DISLODGED UNDER USAGE.

2. l/AxtMUM SLTRFACE ROUGHNESS (REF. MIL_STD_Io) t25 RHR_

THIS PAiT USED ON -'\SSEMBLY DRAWINGS VSF2OOI, VSF2OO3 AND VSF2OO4.

4qD DD AFTER DASH NUMBER FOR ALUMINIM ALLOY n2+r4.
APq T AFIER DASH NUMBER FoR TIANIUM ALLOY antJv liigtUzeo ANNEALED pER AMs4e2B.ADD c A.FTER DAsH NUMBER FoR coRRosloN-nistiraNr ireir -iVFi 

sii'pen oo-s-zas,'Crasl-e.

4lU.MlNuM ALLOY: 6.q.E.Io T6 coNDlTIoN BY HOLDING AT 375oF + soF FoR 12-13 HoURS.TrIANIUTA ALLOYT NONE-
CORROSION-RESISTAM STEEL: NONE

AtUMlNtlM ALLOYT GOLD ANODIZE pER MIL-A-8625 IypE tl
TTTANIUM ALLOY: NONE
CORROSION RESISTAM STEEh PASSMATE PER MIL.S-5002

vsFlgol-!2T SLEEVE - T[ANtlrM ALLOYT FOIUSE-wni'5Zi o.o.-ir.isiNcvsFrfix-r6c SLEE\E - CORROSION RES6TANI 5iEil. iOn'usE wiri-Lii.-o. ruslNc

PATENT PJNANq

xx
)a

STANDARD
APPROVED DATE

16 Morch 1959

TITTE

SLEEVE - FLARED

UNION ASSEMBLY

SCOTT CONNECIOR SYSTEM VSF IOO4
SHEET I

\-

A,1,ARK PART NQ.
DEPRESSED .OIO A'AX.
INTO THIS SURFAC,E

f, )



VOI.SHAN MANUFACTURING COMPANY
A DIVISION OF VOI.SHAN INDUSTRIES, INC.

' l-*-
' DRTLL E DlA. THRU

3-HOLES EQIIALLY
SPACED (sEE CODE)

C (REF)

A

THREAD T PER

M|L-S-7742
SPECIFICATION

D

ACROSS FTATS

NOTES:

ENGINEERING
INFORIvIATION:

IvtATERI,AL:

HEAT-TREAT:

SURFACE
.F IN 15H:

LOCKWIRE
HOLEST

EXAMPLE OF
CODEr

DASH
NO.

T UBE
SIZE
o.D.

THREAD T
(MtL-s-n42) HEX. FI,ATS

B

+.020
c

(REF )

D
*.020

E
+.010
-.000

-4 t/4 9,/16-l8UNF-3A . BI2

+.003
-.004

187 938 l. r04 u6
-5 s/16 5,/B.I8UNF-3A .87s .187 1.0 t0 I. 104 .M6
-6 ,t/ a 3/4-r6UNF-3A .187 r. 155 l. 156 o4A
-8 t/2 7,/8-14UNF-3A 1 .125 .2r8 1.300 1.254 o46
-10 5/8 I - r2uNF-3B 1.250 .218 1.443 1.421 .u6
-12 3/4 r -3lr 6- r 2uN-3A 1.437 250 I .660 1.453 .M6
-16 1 I -7,/t 6- t 2UN-3A 1.812 250 2.093 1.453 .M6
-20 1't /l r-3l4-12UN-3A 2.1?5 +.0t6 265 2.453 1.468 .070
-24 l-t /2 2-l2uN-34 2.375 265 2.742 1.468 070

- zo 1-3/4 2-3,/8- I2N-3A 2.754

+.020

.281 3.175 .070
-32 2 2-5,/8- l2N-3A 3- 000 281 3.464 t.4u 070
-36 2-t/4 2-7/8-12N-34 3.375 .n6 3.897 1.500 .070
-40 2-1/2 3-rl8-l2N-3A 3.625 n6 4- 186 .500 070
-48 3 3-5lB-l2N-3A 4.125 .312 4.763 t.5 t5 070

-56 3-1/2 4- r 2uN-38 4.500 .312 5.196 1.515 .070
-64 4 4-t,/2-l2uN-3A 5.000 .3t2 5.774 1.515 .070

I. COUPTINGS SIIALL BE FREE FROM ALL HANGING BURRS AI.ID SLIVERS WHICH MIGHT BECOME DISLODGED
UNDER USAGE.

2. 
^IAXIMUM 

SURFACE ROUGHNESS (REF. MIL-STD-lO) I25 RMS.

THIS PART USED ON ASSEMBLY DRAWINGS VSF2OO2 THRU VSF2OM.

ADD DD AFTER DASH NUMBER FOR ALUMINUM ALLOY X24-T4
ADD T AFTER DASH NUMBER FOR TTTANIUM ALLOY 5AI-4V STABILIZED ANNEALED PER AMS 4928.
ADD C AFTER DASH NUIVIBER FOR CORROSION-RESISTANT STEEL CLASS 321 PER QQ-S-763.

ALUMINUM ALLOY: AGE TO T6 CONDTTION BY HOLDING AT 375OF + sOF FOR I2-I3 HOURS
TIIANIUM ALLOY: NONE
CORROSION-RESISTANT STEEL: NONE

ALUMINUM ALLOY: GOLD ANODIZE PER tu1lL*A-8625 TYPE ll
T]TANIUIV1 ALLOY: SURFACE CONVERSION PER VOI-SHAN SPECIFICATION VS-3S-FP-TI.
CORROSION RESISTANT STEEL: PASSIVATE PER hllL-S-5002

ADD L ,AFIER BASIC PART NUMBER FOR LOCKWIRE HOLES

VSF IOO5-8DD = COUPLING, ALUMINUM ALLOY, FOR USE WllH 1/2 O.D. TIEING
VSF IOOsL I2T = COUPLING; TITANIUM ALLOY.,WITH LOCKWIRE HOLES, FOR USE WITH3/4 O.D. TUSING.

DEPRESS PART NO. .O2O
lv1AX. INTO THIS SURFACE

PATENT PENDING

T

STANDARDAPPROVED DATE

19 Morch 1959

VSF IOO

TITTE

COUPLING - BULKHEAD

UN ION ASSEtvlBLY

SCOTT CONNECTOR SYSTEM

DIMENSIONS IN INCHES

I .000

1 -468

I I
15 July 1950



VOI.SHAN MANUFACTURING CCMPANY
DIVISION OF VOI-SHAN INDUSTRIES, INC.

MARK PART NO" DEPRESSED .O2O MAX.
INTO THIS SURFAC€

ljfts rrncest DRILL D DIA"
THRU.3-HOLEs
EQTALLY SPACED. ^

(sre coor rxaruele)

ENGINEERING
INFOR vIATION:

MATERALT

HEAT-TREAT:

SURFACE
TREATMEM:

RE
HOLES: '.

EXAMPLE OF
CODEr

DASH
NO.

TUBE
slzE
o.D.

THRFAD T
(MIL-S-774q

A
HEX. FIATS

B
*.020

,c
(REF)

D
+.010
--000

-1 1/4 9/r6- rEuNF-38 812

+;003
-.004

-.1 39 .938

.046

-5 5/16 5,/& IEUNF-38 .875 ..139 1.010

-6 3/8 3/4- r6UNF-38 I.m0 ."156 l. 155

-8 1/2 7/8- 14UNF-38 1.1?5 ."179 t.n9
-18 s/8 I- I2UNF.38 1-2so .212 -443
-12 3/4 l-3l16- r2uN-3B 1.437 .212 1"660

-16 l-7./t6- l2UN-38 1.812 .212 .093
-n r-1/4 l-3,/4- l2uN-38 Lt25

2.375
+.016 .212 .453

.070

-24 1-1/2 !12UN-38 -.212
-28 t-3/4 2-3,/8 l2N-3B 2.750

+.020

.,212 3.175

-32 2 2-5,/8 l2N-3B 3.000 ".212 3,1&
-36 Tt/4 2-7./8 12N-38 3.375 .212 3.897
-4 2-t/z 3-rl8 r2N-38 3,62s .212 l- I86
-48 3 3-5,/8 12N-38 4.125 .212 .763
-56 vl/z 4-l2UN-3B 4.500 .212 5.196
-64 +1,/2-l2uN-38 5.000 .212 5.V 

I. NUTS SHALL BE FREE FROM ALL TIANGING BI.JRRS AND SLIVERS WHICH MIGHI BECOME
DISLODGED UNDER USAGE.

2. lvlAxlMUM SURFACE ROUGHNESS (REF; MIL-STD-.I0) 125*HR..

THIS PART USED ON ASSEMBLY DRAWINGS VSF2OO2 THRU VSF 2004.

ADD DD AFIER DASH NUMBER FOR ALUMINUM ALLOY 2824-T4
ADD T AFTER DASH NUMBER FOR TTANIUM ALLOY 6AI.4V STABILIZED ANNEALED PER AMS4928.
ADD C AFIER DASH NUMBER FOR CORROSION-RESISTANT STEEL ,TYPE 32I PER QQ-S.763, CIASS 8

ALUMINUM-ALLOv: AGE TO T6 CoND|TION By HOLDING AT 375oF * 5oF FOR 12-13 HOURS.
iIIANIUM ALLOY: NoNE
Coanoiiou:[e]isrttr srrru i.ioNE
ALUMINIM ALLOY: GOLD ANODIZE PER MIL-A-8625 TYPE ll
TITANIUM ALLOY: SURFACE CONYERSION PER Vol-sHAN sPEclFlcATlON ys-3s-fFTl.
CORROSION RESISIANI SIEEL: PASSIW\TE PER MIL-S-5002

ADD T AFTER.BIiSIC PART NUMBER FOR LOEKWIRE HOLES
-i

_P4IIlUlE.ryDlNG _

!P
1

STANDARD
APPROVED DATE

16 Morch 1959

15 July 1960

,TEST

TITTE

NUT-JA,!1 -BULKHEAD
UNION ASSEMBLY

SCOTT CONNECTOR sYSTEM vsF to06
SHEET I OF I

DIMENSIONS IN INCHES

L

c'

B

BA

NOTES:



OI.SHAN MANUFACTURING COMPANY
DIVISION OF VOI-SHAN INDUSTRIES, INC.

I- II2 IMPERFECT THREADS-"-...--
MAXlfiiUM (2-PLACES)

FULL THREAD
(2:-PtACES)

t-i

TOLERANCE UP TO AND INCLUDI
-6 SlzE i2-t/f . ABOVE -6 + l-

ING
t/2o

goo

EXAMPLE OF CODE:

PATENT PENDINg" -=-**

A
,(

ACROSS PADS E
c

n F f;AD.

c

FITTING END IN ACCORDANCE WITH MS33514
STYLE G EXCEPT AS COMfl,OLLED BY DIMENSION
B AND THREAD RUN-OIJT (2-PLACES)

DEPTH 9
(2-PLACES)

DASH
NO.

TUBE
SlzE
o"D;

THREAD T
(M|L-S-7744

A
+ 1/32
-0

B

+.030
-.000

c
APPROX.

D
APPROX.

E

r/64+ t
.11/32

G
1/32
0

+ t/u*
WRENCH PADS

4 1/4 7,/t6-20UNF-3{ 21/32 .322 21/& 7/32 7/16 7 /32 45/64
1/325 5/16 1/2-20uNF-3A |/16 3/8 t/4 1/2 1i4 47/e

6 3/8 9/r6- ISUNF-3A 23/32 310 27/e e/32 e/16 e/32 25/32
1/2 3/4-r6UNF-3A 6t/e4 .415 e /16 3/e 3/4 3/8 t-1iu

1/165/8 7,/8- l4uN F-3A t-3/32 -469 21 /32 //t6 7/8 7 /16 1-s'/32
t2 t;t,/16- I2uN-3A t-9/32 .569 3/4 1/2 t-1 /16 t7/32 t-11 /32
l6 I l-5l16- l 2rJN-3A 1-33/64 635 15/16 5/8 1-5/16 2r/32 1-41/64
x) 1-1 /4 l-5,/B- l2N-3A 1-43/64 - 631 1-7 /32 13/16 1-s/8 t3/16 1-sr /64
24 t-1 /2 1-7,/8- l2N-3A 1-55/U .697 t-13/32 ts/16 1-7 /8 15/16 t-63164
32 2 2- i,/2- 12UN-3A 2-17 /64 765 1-7 /8 t-1 /4 2-t/2 t-l/4 2-n/u 1/8

NOTES: I. FITTINGS SHALL BE FREE FROM ALL HANGING BURRS AND SLIVERS WHICH lvllGl-IT BECOME DISLODGED
UNDER USAGE.

2. ALL THREADS PER MIL-S-242.
3. MAXIMUM SURFACE ROUGHNESS (REF. MIL.STD-IO) I25 RHR EXCEPT AS NOTED.

IvIATERIAL: ADD DD AFTER DASH NO. FOR ALUMINUM ALLOY FORGINGS 2014, SPECIFICATION QQ-A-367, CIASS-S,
CONDITION T-6.
ADD C AffER DASH NOt FOR CORROSION RESISTANT STEEL FORGINGS 32I SPECIFICATION QQ-S.763
CONDITION A.
ADD T AFTER DASH NO. FOR TITANIUM ALLOY FORGINGS 6AI-4V, sPECIFICATION AMS4928

SURFACE TREATMENT: ALUMINUM ALLOY: GOLD ANODIZE PER MIL-A-8625, TYPE II
CORROSION RESISTANT STEEL: PASSIVATE PER MIL-5-5002
TIIANIUM ALLOY: SURFACE CONVERSION PER VOI-S||AN SPECIFICATION VS-3S-FP-Tl

IDENTIFICATION: ltAARK PART NO. DEPRESSED .020 iAX. INTO PAD SURFACES(S).

THREAP +
(2-P|ACEs)

VSFIOOT - 8DD = ELBOW. FLARELESS, 9OO - ALUMINUM ALLOY, FOR LJSE WITH I/2 O.D. TUBING.

VSFIOOT - 12C = ELBOW, FIARELESS, 9OO - CORROSION RESISTANT STEEL, FoR UsE wrIH 3/4 o.D.
Tl.EING.

STANDARDAPPROVED DATE

9 June 1959

sF 1007
SHEET OF

TITI.E

ELBOW - FLARELESS, gOo

LIGHTWEIGHT

DIMENSIONS IN INCHES

A

. JZ/

8

lo

3/t

3/32

-->

D

L\_n
u

22 September 1959



VOI-SHAN

f DlvlsloN
MANUFACTURING COMPANY
OF VOI-SHAN INDUSTRIES, INC"

i-,I/2 IMPERFECT I'HREADS 
-=-

A B

F

MAXIMUM (3-PLACES)

FULL THRTAD B
(3_PLACES)

cACROSS PADS

N OTES:

/vtATERIA L:

H RAD D

TOLERANCE
-6 SIZE + 2-

ULTO AND II.ICLUDIN
I 2: ABOVE -6 * 1-1/2u 900

\rn*.o, ,
(3- PLAc Es)FITTING END IN ACCORDANCE WITH MS335]4

STYLE G EXCEPT AS CONTROLLED BY DIMENSION B
AND THREAD RUN_OLTI (3-PLACES)

DRILL DEPTH G
(3-PLACES)

G
1,/32
0

F

t.

3.

FITTINGS SHALL BE FREE FROM ALL HANGING BURRS AND SLIVERS WHICH MIGHT BECOME DISLODGED
UNDER USAGE.

ALL THREADS PER MIL-5-7742
N1,AXI[,1Uful SURFACE ROUGHNESS (REF. MIL.STD-IO) I25 RHR EXCEPT AS NOTED.

ADD DD AFIER DASH NO. FOR ALUMINUIVI ALLOY FORGINcS 2014, SPECIFICATION QQ-A-362, CLASS-5,CONDITION T-6.

4?D C:Al'ER DASH NO. FOR CORROSION RESISTANT STEEL FORGINGS 321 SPECIF|CATION QQ-5-263CONDTTION A.
ADD T AFTER DASH NC. FOR TITANIUfui ALLOY FORGINGS 64I-4V, SPECIFICATION AIV1S492B

MARK PART NO. DEPRESSED .020 A4AX. INTO pAD SURFACES(S).

SURFACE TREAT^4ENT: ALUMINUM ALLoy: GOLD ANODIZE pER MIL-A-8625, TypE ll
CORROSION RESISTANT STEEL: PASSIVATE pER tullL-S-5002
TIANIUAi ALLOY: SURFACE CONVERSION PER VOI-sHAN SPECIFICATIoN VS-3S-FP-T1

IDENTIFICATION:

EXAMPLE OF CODE: VSFI009-8DD =
v5F 1009- I 2c

TEE - FLARELESS - ALUMINUIVI ALLOY, FOR USE WITH 1/2
TEE . FLARELESS - CORROSION RESISTANT STEEL, FOR USE

PATENT PENDING

o. D. NG"
O. D. TUBING.

,H

D

I s

DASH
NO.

THREAD
(t[tL-s-n42,,

A
1 /2n

C1

B

-.030
- .000

C
A PPROX.

D

A PPROX.
E

APPROX.
H

+ 1/64q7p91'169 p[[g
4 1/4 7/16-20UNF-34 21 /32 7 /16 . /11 2.,/04 7 /16 45 /64

1 /32
5 s/16 r/2-2CuNF-3A 11/16 1aa 1/2

"i4
1/2 47 i64

a 3/8 9/16- tSuNF-3A. 23,/32 .3 r0 9 /16 I /32 27 /64 9 /16 15/3t
8 liz 3,/4- l6UNF-34 61 /64 3/A I /16 3/4

1/16
t0 s/8 7./8- l4lJNF-3a 1-s/32 469 7/R 21 /3,) 7/8 1-5 /3?
12 3/4 l-1,/t6-t2r,N-34 1-9 /32 569 1-1 /16 1/2 3/4 1-1 /16 1-11 /3?
t6 I I -5,/16- l2UN-34, 1-33/(A - 635 1-5 i16 ai? 15 /1A t-\/ t^ 1-4], /r'"L

J/ Jt
n 1-1 /4 I -5,/8- l2N-3A, 1.43 /A4 t-5/8 11 /1A 1-7 ./a.) 1-\ /R 1-\1 /A-r'.

24 1-1 /2 I -7l3- I 2N-34 1-55/U .697 1!;//16 I -t 3/32 t- / o 1-63 i64
32 2 2-l i2-12UN-3A, 2-17 i64 7Aq 2-1 i2 1-', /A 1-7 /9 2-1 /? ?-?9 /A"t 1/B

STANDARD
APPROVED DATE

9 June 1959

TITI.E

TEE . i:LARELESS

LIGHTWEIGHT VSF IOO9
5HEET I oF I

DIIYIENSIONS lN INCHES

WIT
TUBI
3/4

22 September 1959

_l)

T UBE
S IZE
o,D."

1-1 /At



VOI-SHAN MANUFACTURING COMPANY
DIVISION OF VOI-SHAN INDUSTRIES, INC.

t-l/2 IMPERFECT THREADS-
MAXIMUM (2-PLACES)

ACROSS PADS
FULL THREAD
(2-PTACES)

(2-PLACES)

TOLERANCE UP TO AND TNCLUD
-6 S|ZE +2-t/2". ABOVE -6 r t-

ING
l/2" 90o

FT.NING END IN ACCORDANCE WITH
MS33656 EXCEPT A,S CONTROLLED BY
DIMENSIONS B, C AND THREAD RUN-OUT
(2- PTACES)

F

E

RAD;

D

A

HREAD T
(?-PTACES)

DRILL DEPTH H
(2-PLACES)

DASH
NO.

TUBE
stzE
o.D.

THREAD T
(MIL-S-7744 + 1/32

-0
B

+ .030
-..000

c
+.015
-.000

D
APPROX,

E

APPROX
F

*1/64 G
1/32+

H
1/32
0

+
)

* t/&WRENCH PA.DS

t/4 7./16-20uNF-3A 11 /16 "348 -123 2t /64 7 /32 7 /16 7 /32 47 /A4
r/32s /16 '1./2-20r |NF-3A 23/32 348 . 123 3/B t/4 t/2 t/4 49/U

6 3/8 9,/15- rSUNF-3A 2s/32 .%9 .l19 27 /64 9 /s2 9 /16 9 /32 27 /32
6 r/2 3/4-r6UNF-3A I .448 167 9 /16 3/8 3/4 3/8 1-1 /16

t/16
IO 5/8 7./8- l4rJNF-sA 1-1 /8 19o I59 2t /", 7 /tA 7/A 7 /16 1-"hA
t2 3/4 l-Llt&l ?l rN-ta 1-21 a4 -577 , 3/4 r/2 r-r /tA t7 /32. 1-2s,&4
I6 I l-5lt5- l2r lN-3A 1-3r b4 -577 -Xt? 1s/16 s/B 1-5 /16 ?t /39 1-s9 /64

3/3220 1-1 /t l-5,/8- t2N-3A t-r1 At -6D -r4 1-7 /32 13/16 t-s/8 l3/1{a I-1?,AA
24 1-1/2 l-7./8- t2N-sA 1-53/U ffi -265 1-13/32 t5/16 t-7/8 1s/16 l-61/64

1-3/4 2-1/4-t2uN-3A 2-3/32 .713 .338 1-t/8 2-1/4 1-.1/8

1/82 2-t/2-t2uN-3A -723 .348 t-7 /8 1-1/A 2-t/2 1-1 /4 2-7 /16
0 2-1/2 3-I2UN-3A 2-1 /2 7T 352 2-1/4 t-l /2 3 1-t/2 2-11 /16

48 3 3. I /2- I 2r rN-34 ,-1 /a -7D -a5, 2-\/R 1-1 /a 3-t /2 1-3/4 ?-ti-AA

NOTES: I. FIITINGS SHALL BE FREE FROM ALL HANGING BURRS AND SLIVERS WHICH tMlcFII BECOME DTSLODGED
UNDER USAGE.

2. .ALL 
THREADS PER MIL-S-7742 SPECIFICATION

3. tvlAXlMUM SURFACE ROUGHNESS (REFri MIL-SID-lO) 125 RHR UNLESS OTHERWISE SpECIFIED.

lvl,ATERlAL: ADD DD-AFTR DASH NO. FOR ALUMINUM ALLOY FORGINGS 2014, SPECIFICATION AQ-A-357, CLASS-5,
CONDTTION T-6.
ADD C AFIER DASH NOr FOR CORROSION RESISTANT STEEL FORGINGS '321 SPECIFICATION QQ-S-763
CONDTTION A.
ADD T AFIER DASH NO. FOR TIIANIUM ALLOY FORGINGS 5Al-4V, SPECIFICATION AMS 4928.

SURFACE IREATMENT: ALUMINIJM ALLOY: GOLD ANODIZE pER MIL-A-8625, TypE ll.

f,?Il,til"I.tEsrsTANT: 
srEEL' gtiilv4TZ$,{#tt-3-'i$3* ,onr** spEcrFrcATroN vs-3s-FFTr.

IDENTIFICATIONT I{ARK PART NOr DEPRESSED -020 i{AXr INTO PAD SURFACE(S).

D(ATVIPLE OF CODE: VSFIOO8 - 8DD = ELBOW.I4!E?, ry: - AIUMINUMALLoY, FoR I,JSE MIIH V2o.D. TUBING
VSFIOOS - lZI = ELBOW - FIARED, 90" - TIIANIUM ALLOY,'FOR USE WIIH 3/4 O;O. TUATNG-

PATENI PENDINA-.

STANDARD
9 June 1959

DATE

DAIE

22 September 1959
VSF IOOE

SHEEI

TITTE

ELBOW - FLARED, gOoF'

LIGHTWEIGHT

Y5'

DIMENSIONS IN INCHES

J

7

N
t



:L
DIMENSIONS IN INCHES

OI-SHAN MANUFACTURING COMPANY
A DIVISION OF VOI-SHAN INDUSTRIES, IN.C

I- I/2. IM?ERFECT THREA
MAXTMUM (3-?LAC5S) A A

ACROSS G

IDENTIFICATION:

EXAMPLE OF CODE:

FULL TFIREAD. B
(3-PTACES)

(3-PLACES)

UPTO AND INCLUDINQ
1/2". ASOVE -6 + 1-1/2"

) E

THREAD T
(3-PLAcES)

TOLERANCE
-6 I|ZE + 2-

FITTING END IN ACCORDANCE V*ITH MS33656
EXCEPI AS CONTROLLED BY DIMENSIONS B,
c AND THREAD RUN-OUt (3-P|-ACES)

DRILL DEPTH H
(3-PLACES)

N OT ES: I. FITTINGS S}{ALL BE FREE FROM ALL HANGING BIJRRS AND SLIVERS WHICH MIGHI BECOME DISLO.DGED
UNDER UsAGE.

2, ALL THREADS PER MIL-S-7742 sPECIFICATION

3. lvlAXlMUM SURFACE ROUGHNESS (REF. MIL-STD-10) 125 RHR UNLESS OTHERWISE SPECIFIED.

IvIATERIAL: ADD DD AFTER DASH NO. FOR ALUMINUM ALLOY FORGINGS M14, SPECIFICATION OQ-A-367, CIASS-s,
coNDtTloN T-6.
ADD C AFTER DASH NO. FOR CORROSION REsISTANT STEEL FORGINGS 32f.3}ICIr|CATION.QQ-S-763
CONDITION A.
ADD T AFTER DASH NO. FOR TITANIUM ALLOY FORGINGS 6AI-4V, SPTCIFICATION AMS 4928.

SURFACE TREATMENT: ALUMINUM ALLOY: GOLD ANODIZE PER MIL-A-8525, TYPI ll-
CORROSION RESISTANT STEEL: PASSIVATE PER MIL-S-5002
TITANIUM ALLOY: SURFACE CONVERSION PER VOI-SHAN SPtCIFICATION VS-35-FP-Tl.

VSF10l0-8DD = TEE - FLARED, ALUMINUM ALLOY, FOR USE WllH 1./2 O.D. TUBING.
VSFl0l0-l0T = TEE - FIARED, TITANIUM ALLOY, FOR USE WITH 5/8 O.D. TUBING.

/vtARK PART NO. DEPRESSED .020 MAX. INTO PA,D sl*EACt(S).

PATENT PENDING

N

I
I
I

I
I

STANDARDAPPROVED DATE

9 June 1959

TE

22 September 1959

TATESI

TIITE

TEE . FLARED

L IGHTW E IG HT

SHEEI I OT I

sF l0t0

DASH
NO.

TIJBE
S IZE
o. D.

THREAD T
(MtL-S-7742) +

A

l,
0
/32

B
+ .030
- !00

c
+.0 l5
-.000

D
APPROX.

E

APPROX.
F

APPROX
G

+ 1/64
H

+ t/32
-U

J
1 /64+

4 1/a 7,/lA-?nr rNF-?a 11 /1A 348 - 123 //16 7 /32 2t /64 7 /16 .47 /64
1/325/16 l,/2-20uNF-3A 23/32 348 .123 1/? 1/t ?, /A 1/) la /Aa

6 3/8 9,/'I6- I 8UN F-3A 2s/32 .369 .il9 9 /16 9/32 27 /64 9t/16 27 /32
8 t/2 3,/4- I6UNF-3A I .448 - 167 3/4 3/8 I /16 3/4 1-1 /15

1 /16l0 s/8 7,/8- l4rJNF-3A 1-1 /8 490 .169 7/8 7 /16 21 /32 7/E 1-3 /16
t2 3/4 1- l,/l6.l2uN-3A t-21/4 n2 1-1 /16 1/2 3/4 t-1 /16 t-2s/64
l6 I 1-5l6-r2UN-3A, r3t/e -577 .n2 1-s/16 5/6 15/16 1-s/16 t-39,/64

3/321) t-1 /4 1-s./8- l2N-3A _629 - ?54 1-5 /8 13 /r6 1-s /8
24 1-t /z I -7,/B- l2N-3A 1-s3/& .ffi 265 t-7 /8 1s/16 1-13/32 t-7/8 t -61 /64
28 1-3/4 2- L/4- t 2tJN-3A -713 ^ 338 2-t /4 1-1 /8 1 /r1 /16 ?-1 /n 2-7 /32

r/832 2 2-t/2-12UN-3A 2-1/4 723 s48 ,-1 /2 t-l /t 1-7 /A )-1 /' )-7 /16
AO )-1 /? ?- t ?r rN-14 2-1/2 727 .352 3 r-1 /2 2-1 /4 J 2-1 1 /16
48 3- 1,/2- r2uN-3A ?-3/a .727 i5? 3-1 /2 1-3 /t 2-s /8 3-1/2

L

I



OI-SHAN MANUFACTURING COMPANY
DIVISION OF VOI.SHAN INDUSTRIES, INC.

I- I/2 IMPERFECT THREADS
MAXTMUM (4:PTACES)

FUII. THREADB
(4-PrACEs)

A

ACROSS

NOTES:

MATERTAL:

SURFACE TREATMENTT

IDENTIFIGAITOH:

EXAMPLE OF CODE:

UP TO ANDr/f. ABovr

A
F

0vDr

tNc
-6 SIZE * 2- -6 + l-1

THREAD T
(4-PLACES)

FTTTING END IN ACCORDANCE WTTH MS33514
STYLE G EXCEPT AS CONTROLLED BY DIMENSION
B AND THREAD RUN-OIJT (4-PLACES)

PRILL DEPTH E
(4-PtACES)

ALUMINUM ALLOY: GOLD ANODIZE PER MIL-A-8525, TYPE ll
CORROSION RESISTANT STEEL: PASSIVATE PER MIL-S.sOO2
TIIANIUM ALLOY: SURFACE CONVERSION PER VOI-SIiAN SPECIFICATION VS-3S-FP-TI

MARK PART NO. DEPRESSED .020 r/AX. INIO pAD SLnFACES(S).

vsFl0lt-8DD = cRoss, FLARELESS - ALUMINUM A,LLOY, FOR USE WltH 1/2 O.D. TLJBING.
vsFl0ll-l2c = cRoss, FLARELESS - coRRosloN RESISTANT STEEL, FoR usE wnH 3/4 o"D.TLEING-

'ENT PENDI

TOLERANCE

DASH
NO.

TUBE
stzE
o. D.

THREAD T
(MIL-S-7744 1/32

0
+

B
+.030
-.000

c
APPROXT 1l64t

E

1fr2
0

F

* t/61
WREN( :H PADS

4 1/4 7,/I6-z)UNF;3A 21/32 .322 7 /16 7 /16 4s/64
1/325 s/16 r,/2-20uNF-3A rt /16 327 r/z 1/2 17 /61

6 3/8 9,/16- ISUNF-3A n/32 - 3lo 9 /16 9 /16 2s/32
a t/2 3/4- 16r rNF-3A 61/64 .415 s/4 3/4 't-1 /il

1/16l0 s/8 7./8- l/t tNF-?A 1-3/32 -469 7/s 7/8 t-\ /i ,
t2 3/4 I - l,/16- l2l rN-3a t-9 /32 .569 t-t /16 t-1 /16 r-11 /32
l6 I l-5,/16- t2uN-3A t-33/u .635 1-s /16 t-s /16 1-41 /64

3/32n 1-1 /1 l-5l8- I 2N-3A 1-13 /A4 -63I 1-5 /8 1-5 /8 t-51 hJ
24 1-t/2 l-7,/8-l2N-sA 1-ss/64 - 697 1-7 /R 1-7 /8 1-53/U
32 2 2- 1 ,/2- uN-3a 2-17 /At ,71,\ ,-1 /7 2-1 /2 ?-?9 /6t r/8

l. FIITINGS SHALL BE FREE FRO^,I ALt HANGING BURRS AND SLIVERS WHICH Mlcl-6 BECOME DISLODGED
UNDER USAGE.

2. ALL THREADS PER MIL-S-Z{2.
3. t"lAXtMUM SURFACE ROLbHNESS (REF. MIL-STD-rO) r25 RHR EXCEPT AS NOTEDT

ADD'DD AFIER DASH NO. FOR ALUMINtA ALLOY FORGINGS A14, SPECIFICATIONQQ-A-367,CIASS-5,
coNDlTtoN T-6.
ADD C AFTER DASH NO. FOR CORROSION RESISTAM STIEL FORGINGS,S2I SPECIFICATION QQ-S-763
CONDITION A.
ADD T AFTER DASH NO. FOR TTANIIJM ALLOY FORGINGS 6AI-4V, SPECIFICATION AMS 4928

I

I

APPR,OVED DATE

9 June 1959

REVISION DATE

22 September 1959

CROSS . FLARELESS

LIGHTWEIGHT

A

STANDARD

VSF IOII



L

L

OI-SHAN MANUFACTURING COAAPANY
DIVISION OF VOI SHAN INDUSTRIES, INC.

I-Il2 IMPERFEC'I THREA
A^AX|MUM (4-PLACES)

E

ACROSS PADS

FULL THREAD B
(4-PrAcEs)

(4-

UP TO AND INCLUDING
t/f. ABovE-6tr-1/zo

D

RAD.

A

THREAD T
(4-PLACES)

TOTERANCE
-6 SIZE * 2-

goo

FITTING END IN ACCORDANCE WITH
MS33656 EXCEPI A5 CONTROLLED BY
DIMENSIONS B, C AND THREAD RUN-OUT
(4- PLACES)

DR]
(4-

ILL DEPTH F
FLACES)

DAsn
NO.

TUBE
sIZE
o. D.

THREAD T
(MtL-s-7742) l 1/32

B

+.030
-..000 l

c
0t5
000

D

APPROX.
E

+ 1/& +
F
1/32 G

+ t/64
4 1/4 7,/16-20UNF-$ 11 /16 348 . tzJ 7 /16 7 /16 47 /64

| /s25 5/ tb r/2-20uNF-3A 23/32 348 . t23 t/2 t/2 49/U
6 3/8 9,/t 6- I 8uN F-3A 25/32 .369 .il9 9 /16 9 /16 E/32
8 t/2 3,/4- I6UNF-3A I -448 .167 3/4 3/4 1-1 /1A

10 s/8 7./g- ul rNF-3A 1-1 /R -490 .169 7/s 7/A 1-3/16
t2 3/4 l- 1,/15- r2UN-3A 1-21 kr' ^527 n2 l-t /r6 1-1 /16 v?5/el
l6 I I -5,/16- I 2UN-31 t-31 /64 - 577 -n2 1-5/16 1-5/1',6 1-39/U

3/32tu t-t /4 I -5,/B- 1 2N -3A l-11 /16 .6n .2s4 1-s/8 I-5/8 1- i3lr6
21 t-1 /2 I -7,/8- I 2N -iA 1-\"/il. - 64{',) .?65 1-7 /R 1-7 /A 1-A1 ft,a
oo 1-3/4 2- l /4- l2r rN-3A ?-i /i) -7 13 _.1.15 2-1 /4 ?-1 /l ?-7 /12

1/B
32. 2 2- 1/2- r 2UN-3A 2-t/l ,/zJ 2-1/2 t- t) z
40 t-t/t 3- l2r rN-3A 2-1 /2 -727 _ 35? 3 3 2-11 /16
18 3 3-rl2-r2uN-3A 2-3/4 727 J- t/l 2-1s/16

NOTEs: I, FTTTINGS SHALL BE FREE FROM ALL HANGING BURRS AND SLIVERS WHICH MIGHT EICOME DISLODGED
UNDER USAGE.

2. ALL THREADS PER MIL:S-242 SPECIFICATION.

3- iAAxlMUM suRFAcE RouGHNEss trEr. MIL-srD-lo) r25 RHR uNtfss oTHERwlsE spEclFlED.

i/ATERLA1: ADD DD AFrER DASH NO. FOR ALUMINUM A,LIOY FORGI.NGS 2014, SFECIFTCATION ee-A-367, CIASS 5i
CONDITION T-6.

ADD C AFTER DASH NO. FOR CORROSION RESISTANT STEEL FORGINGS 32I SPECIFICATlON QQ-5.763coNDnloN A.
ADD T AFTER DASH NO. FOR TITANIUM ALLOY FORGINGS 6AI-4V, SPfCIFICATION AMS 4928.

suRFAcE TREATMENT: ALUMINUM ALLOY: GOLD ANoDlzE pER MiL-A-862s, Typf Il.
CORROSION RESISTANT STEEL: IASSIVATE PER MIL-5-5002
TITANIUM ,ALLOY: SURFACE CONVERSION PER VOI-SHAN SPfCIFICATICN VS-3S-FP-Tl.

lDEMlFlcATloN: IIARK PART No. DIPRESSED -020 MAx. lNTo pAD suRFAcE(s).

EXAMPLE OF CODE: VSF1012-8DD = CROSS* AI.Ui\,1INUM ALLOY, FOR USE WITH I/2 O"D. TUBING.
V5FI0l2-1Zr = CSOSS- TIrANIUM ALLOY, FOR USE WITH 3/4 O.D. TUBtNG.

DIMENSIONS IN INCHES PATEM PTNDING

I

V

tl

I
I
I

Y5'

STANDARD
APPROVED DATE

9 June 1959

LATEST REVISION DATE

22 September 1959

TITTE

CROSS - FLA.RED

IIGHt'WEfGI{T VSF IOI2
SHEET OF

PA DS

| /16



VOI.SHAN MANUFACTURING COMPANY
A DIVISION OF VOI.SHAN INDUSTRIES, INC.

I5o + 50 To DlM.
(BOTH SrDEs)

AiIARK PART NLMBER
DEPRESSED.OA A,1AX.

INTO THIS SURFACE
A

HEX. FIATS

DASH
NO.

TI.JB E

SIZE
o. D.

THREAD
(c)

+.003
A-.004*

*.020**

E

*.005
K

4 tft 7/1c-n UNF-3B 552r 5t9 636
5 5/t 6 i//2-20 UNF-38 -68* 582 636
6 3/8 9/1(.'18 ut.lF-38 688* M 665
d 1/7 ?.//-lA ilNF-3n ,875* ,-&34 -

.?6J
742

l0 q/A 7/R-t/ r!NF-3R I -000* 796

t2 3/4 t-1,/16- I 2uN-38 1.zfi* 1-r70 9n
I6 I l-5l16-l 2r iN-3B 1 -500** 1 tx) 955

a\ 1-1 ./A l-A.&-l ?N-?R 'I 750** 1 .733 992
24 1-1 /? I-7l8-l 2N-3B 2 -mo* I .983 l -013
2A t-l /,,-1rr rxr-Qa , 5tYl*a 2W I-loo
32 , ,-1./?-t?UN-38 , 7a(t** , Al8 r 1(}0

/o ,-1 /2 3-I ?I IN-38 ? ?qo** 3 ll8 r I12
48 j 3-l./2-t 2r lN-38 3 .750** 3.6t8 r-120

MAJ(IHr.fl SURFACE ROUGHNESS (REF. MIL-5TD. -10) 125 RHR.

NUTS 5FALL BE FREE FROM ALL I-ANGING BURRS AND SUVERS WHICH MIGHT BECOME DISLODGED UNDN 6AGE.

ALI THRFADS PER MIL-S-242 SPECIFICATION.

E

K

NOTEST

IvIATERIAL:

HEAT TREATT

SL.RFACE
TREATMENTI

EXAMPLE OF
CODEr

DIMENSIONS
lN ll'€HESr

(.)
(b)

(")

ADD DD AFTER DASH NO. FCR ALIJA INLA/1 ALLOY N24.T4.
ADD C AFTER DASH NO. FOR CORROSION RESISTANT STEEL CTASS 32I PER QQ-5-763.
loo i *ren DASH No. FoR T|TANILJM ALLoy 6Al-4v STABILIZED ANNEALED PER AMS 4928.

ALUMINI.JAA ALLOY:
CORROSION RESISTA NT STEELT

TITANIUM ALLOYT

AeE T6.T5 coNDlTloN lY lroLrlNc AT 375of * 5? FcR lFls Homs.
NONE.
NONL,

ALIA INUM ALLOYT GOLD ANODIZE PrR MIL-A-8625 TYlc ll.
CORROSION RESIST,ANT STEELI PASSIVATE PR MIL-S-5002.
rrU.xriuM ALLOYT SL,RFACE CONVERSION PER VOI-STAN SPECIFICATION VS*3S+FTI.

VSF lOl3 - 8DD = NUT - ALut\^lNtl l ALLOY, FOR t.6E V{ITH 1./2 O. D. Tl.BlNG.
VSF IOI3 -121 - NUT-TITANII.JAAALLOY,FOR I.6EWIIH3/1 O.D. TIEING.

TOLERA|*CE UNLEss OTHERWISE SPECIFIEDT FRACTIONS * l/64 ANGLES L\/f

PATENT PENDING

Y5'

STANDARDAPPROVED DAIE

9 JUNE I959

T'SFITHs
SHETT

NUT
LIGHTWEIGHT

SHORT THREAD

TITTE

16 NOVEMBER 1960
TATESI

r



DIMENSIONS IN INCHES

VOI-SHAN MANUFACTURING COMPANY
A DIVISION OF VOI.SHAN INDUSTRIES, INC.

CONE SURFACE
AND BORE PER

A^s 33656 (REF.)
BOTH ENDS

PRESS PART
NO. .010 /\/AX.
INTO THIS SURFACE

DASH
NO.

TUBE
SIZE
o.D

A
+.020

B +.020

LONG MFDII IM SHc)RT
t/4 .Att 7\t 694 Ai2
5/16 477 779 722 ,662
3/8 593 ^ 869 8I? 7aa

-8 1/2 .695 .938 .880 .823
-10 s/8 .805 i l -048 - 990 93?
-12 3/4 -977 1.048 990 .93)

6 I 1.226 1.048 990 932
-n 1-t /4 1-539 l- 160 l. t03 I ^01.5
-24 t-1/2 t -789 l- 190 I Ii3 t -o7s
-28 1-3/4 2.163 l^210 l - 153 I O95

? 2.413 1 -228 1-171 l-It3
-4 2-t /2 z,t2 1.228 l -17t l- l 13

-48 :l 3.412 1.228 1.171
,I .II3

I. INSERTS SHALL BE FREE FROM ALL HANGING BURRS AND SLIVERS WHICH MIGHT TECOME
DISLODGED UNDER USAGE.

2. I'IAXIMUM SURFACE ROUGHNESS (Rtr. MIL-STD-10) 125 RHR.

THIS PART USED ON ASSEMBLY DRAWINGS VSF 2OO9 AND VSF 2OIO.

ADD DD AFTER DASH NUMBER FOR ALUMINUM ALLOY N24-T4
ADD T AFTER DASH NUMBER FOR TITANIUM ALLOY 6AI-4V STABILIZED ANNEALED PER AMs4928
ADD C AFIER DASH NUMBER FOR CORROSION RESISTANT STEEL TYPE 32I PER OA-S.7.., CAss s

ALUMINUM ALLOY: AGE TO T6 CONDITION BY HOLDING AT 375OF * 5OF FoR I2-I3 HoURS.
TITANIUM ALLOY: NONE
CORROSION RESISTAM STEEL: NONE

ALUMINUM ALLOY: SURFACE CONVERSION PER MIL-C-5541, CLASS l, TYPE ll SPECIF|CATION.
TITANIUM ALLOY: NONE
CORROSION RESIST,ANT STEEL: PASSIVATE PER MIL-S-5002

ADD A AFTER BASIC NO. FOR LONG TYPE INSERT USED WITH TUBE WALL THICKNESS .OIO TO .035
ADD B AFTER BASIC NO, FOR MEDIUM TYPE INSERT USED WITH TUBE WALL THICKNESS .035 TO .057.
ADD C AFTER MSIC NO. FOR SHORT TYPE INSERT USED WITH TUBE WALL THICKNESS ,058 TO .083.

y.:l 19l1?8.T_!N.SEII, MEDIUM TYPE-TrrANruM ALLOY, FOR UsE wrTH t/2-tNcH O.D. TUBTNG (.035 TO .o57WALL)
ViF. l0l4A6DD INSERT, LONG TYPE-ALUMINUM ALLOY. FOR UsE wtTH 3/8-tNCH O,D. TUBTN'c (.oro TO
.034 WALL)

B

NOT ES:

ENGINEERING
INFORI\AATION

lvlAT ERIAL:

HEAT-TREAT

SURFACE
TREATMEM:

TUBE WALL
THIC KNESS:

EXAMPLE
OF CODE:

PATENT PENDING

x
X
x{
o
r .1*

Y5'

STANDARD
APPROVED DATE

17 November 1959

TAIEST REVISION DATC

TIT!E

INSERT - FLARED, CONICAI SEAL

UNION ASSEMBLY

SCOIT CONNECTOR SYSTEM
VSF IOI4

SHEET



VOI-SHAN MANUFACTURING
A DIVISION OF VOI-SHAN INDU

3f + 1/2o

COMPANY
STRI ES, rNc.

T -tr- DA5H NO. (3/4 o.D. TUBE)

MATERIAL (NICKEL)

T. I',IATERIAL
TH ICKNESS

FLA'

D DIA

-*1, [-

C INSIDE DIA.

4 FLATS EQUALLY SPACED

NOTE: REMOVE ALL SHARP EDGES AND EtJRRs

,A" BEFORE DASH NO. INDICATES ALUMINUM ALLOY ]]OO(2S) sHEET,
CONDITION'dPER QQ.A-56] SPECIFICATION.

,,C" BEFORE DASH NO. INDICATES OXYGEN-FREE COPPER ST'RIP-
SOT'I.ANNEALED PER QA_C_5;6 SPECIFICATION.

-Ci,, sEFORE DASH NO. INDICATES OXYGEN-FREE COPPER STRIP,
SOFT.ANNEALED PER QQ-C-576 SPEC IF ICAT ION, T I N - PLATED PER

AMS 2408-2.

.,N' BEFORE DASH NO. INDICATEs LOW-CARBON NICKEL STRIP,
ANNEALED PER ASTM-BI 62.58T SPECIFICATION,

PARTS TO BE CLEANED AND PACKAGED IN ACCORDANCE WITH
VOI-sHAN SPECIFICATION VS.VSF.5-I .

1015 N l2

SEAL

}'IATER IAL:

FINISH AND
PACKAGING:

EXAMPLE OF
CODE:

vsF l0i5 cT I

PATENT APPTIED FOR

BAStC NO.

-E:- DASH NO. (1,/2 O.D. TUBE)

rqTEnnl firi.l PLATED coPPER)

BASIC NO.

DASH TUBE
stzE
o"D,

.@5
000

R

+.000
-.015

c
+ .005
-.000

D
+.01 5
-.000

T
MAT'L
slzE

2 1/8 .240
.060

?45 r03

0c5

3/16 .Nt 307 166

4 1 1.1 .354

.075

_ 359 .213

5 5/16 .416 .421 .275

6 3/8 .471 .476 .338

I 1/2 -649 nQ5 .654

.010

9 9/16 .72? .5n

t0 5/8 .762
.105

.767 .s62

12 3i4 .933 938 .687

14 7/8 r.065 1.070 .826

l6 I r.r83

)25

I.IBB .936

,213 1-t/4 1.496 1.501 1.t75

)L 1-1/' 1 )t\ I 750 4l0

28 I -3/4 2.\X) 2. \75 I _680

32 2 2.370 2 375 1.9i3

4n ,.477

.055

, aa? ? 500

0r514 2-3/4 3.127 3. 132 2.742

47 2-15/r6 3.235 090 3.245 3.015

48 3 3.3V 055 2.990

CODE IDENT. NO.

9 2215

STANDARDTiTLE

sEAt - coN lcAL

FTAREO FITTING

5 NOVEMBER 1959

vsF l0l5
I6 JANUARY 1962



VO I-SHAN MANUFACTURING COMPA
AD IVISION OF VOI-SHAN IN DUSTRIES, IN'C.

DEPRESS PART NO. "OIJ PqX
INTO THIS SURFACE

DASH
NO.

T UBE
SIZt
o.D.

A
+"0.l5

B

+."010
-"00c

C
+"015
-.000

-4 1/4 791 .567 .060

-5 s /16 843 630 - 060
-6 3/8 968 755 "070
-8 t/2 1 .093 BBO .080
-10 s/B l.2lB 1 .005 . t00
-12 3i4 1.4a6 1 .192 . r00

-16 I t^ 7-50 1 -445 100

-n 1-1 /4 t.uot 1.758 100

1-1 i2 2. c12 ? oo9 . r00
1-3i4 I. JiJ .100
2 2.937 2-633 100

-36 2-1 14 2.?,95 .100
-40 l-1.I 3.500 3. r35 . r00
-48 - 3 .{.-Qaa -- -+.J/J

* 3.6;s -
4.C10

.100

.100
-& 4 4.875 4.5r0 .100

SPACERS Sl'ALL BE FREE FRONl ALL HANGll.lG BURRS AND SLIVERS WHICH A,ilGl-lT BECCi\rE
DISLODGED UNDER USAGE.

,\.AXIMU/\/ SURFACE ROUGi-iNESS (REF. N'IL-STD-IO) I25 RMS.

THIS PART USED ON ASSE,\iBLY DRAWINGS VSF 2002 THRU VSF 2004

ADD DD AFTER DASH NU,!1BER FOR ALUMINUtul ALLOY n24-14.
ADD T AFTER DASFj NUr!1BER FOR TITANIUN'r ALOY 64l-4V STABILIZED ANNEALED PER Ar!1S 4928.
ADD C AffER DASh NUi\lBER FOR CORROSION RESISTANT STEEL TYPE 321, PER QQ-S-763, CLASS 3.

ALUN\INUM ALLoY: AGE To T6 CONDITION BY HOLDING AT 375OF + 5OF FOR 12 - 13 HOURS.
TITANIUM ALLOY: NOIIE
CORROSION RESISTANT STEEL; NONE

BA

C

NOTES

2.

EhiGINEERING
ll.iFCitr\'AT ION;

/v\AT ER lA L:

i-:EAT -T R EAT

S URFAC E

FlrrlSl-i:

EXAN!PLE
OF CODE:

ALU,\1|NUN1 ALLOY: GOLD ANODIZE PER /v\lL-A-8625 TYPE ll.
TITANIUN1 ALLOY: SURFACE COI.IVERSIOI'] PER VOI-SHAN SPECIFICATICI'i VS-3S-FP-TI.
CORROSION RESISTANT STEEL: PASSIVATE PER i\1lL-S-s002.

VSF IOO5-BDD = COUPLIi\]G ALUA,III..iUNl ALLOY, FOR L6E WITh I,2.O.D. TUBJNG
VSF 1005-12T = TII,ANlUn'\ ALLCY, FOR USE WIIFI 3/4-O. D. TUBING
VSF 100-5-l6C = COUPLII'.iG, CORROSION-RESISTANT STEL, FOR USE WtTH l-o..D' TUBING

ING
APPROVED DATE

1 1 Sepiember 1959 SPACER - BULKHEAD
UNION ASSE[iBLY

sCOTT CONNECTOR SYSTEM

DIN1ENSIONS IN INCHES

L

L
STANDARD

sF lot6



VOI-SHAN MANUFACTURING COMPANY
A DIVISION OF VOI-SFIANI NNDUSTRIES, INC"

W VJIRE DIA.

DIA. G GAP D FREE DIA.

NOTEr REMOVE ALL BURRS AND SIIARP EDGES

IvtATERIAL: lNcoNEL x wlRE, No. I TEMPER" PER AMS 5698

HFAT-TREATMENT: NONE

FINIS Hr PASSIVATE PER MIL-S.5OO2

EXAMPLE oF CoDE: VsF IOIT.IO - SMP RING, FIARED INSERT, FOR USE WITH 5/8 O.D. TIBING

THIS SNAtsRING IS INTENDED FOR USE WITH THE VSF IOO3 AND
VS IO2O INSERTS

c

DASH
NO.

TUBE
SIZE
o.D.

C DIA.
REE.

WIRE
DtA.

D FREE

DIA.

G
GAP
REF.

4 1/4 /\ L .041
r/16

{01

1/8

*.

5 5/16 479 -041 -5n
6 3/8 595 .041 .636
o 1/2 698 a41 .79
l0 5ie ?n7 .041 848

12 3/4 980 .04 I 1.021
lo I 1.229 .041 .n0
n 1-1/4 1 .542 -o&
24 t-l /) 1 ao, -0& .9n
28 1 -3/4 2.167 .064
32 2 2.417 .0& .545

AB 2-1 /2 2.917 .0& 3.045
? -ou

STANDARDAPPROVED DAIE

3 August 1960

vsFI0lT
SHEET I OF I

TATESI REVISION DATE

AUGUST I9, 1960

TITTE

SNAP-RING - FLARED INSERT

UNION ASSEMBLY

SCOTT CONNECTOR SYSTEM

DIMENSIONS I N INCHES

2.n5

1 
^1:



UF

a
;
g

L

co()
o'

n
N

)
)

rF
o
oU
o4aL

L

l5OTO DIM. A

,093 TYPICAL

DRTLL NO, s6 (.046 DIA)
THREE PLACES

c cslNK 900 TO DlA. C
BOTH SIDES

T PER

Mlt-s-7712

A BnSURFACE X SURFACE Y
B

DASH NO TUBING
o. D.

THREAD
I

B c WEIGHT

2 t/B 5,/t6-24UNF-38 563+.003
-.0M

125 313

J 3/16 3/8-24UNF-38 625+.003
-.00,{

125 375

1 1/4 7r 6-20uNF-38 688+.003
-.004 .438

5 s/t 6 i/2-20uNF-3B 750+.003
-.0M 125 500

6 3/8 9/16- rSuNF-38 8I 3+.003
--0M . r33

8 1/2 3/4-l6UNF3B I .000+.003
-,004 156 7fr

t0 5i8 78-14UNF3B
I 125+.003

-.004 179 875

12 3/4 1 l/16-t2uN-38 1.375+.003
*.004 203 1.062

l6 I I 5/'l6-12UN-38
.l.625+.016

203 1.312
20 t 1/1 I 5,/8-l2N-38 L 938+.0 1 6 203 1.625

1 1/2 I 7,/8-l2N-38 2.188*.020 n3 1.87s
28 1 3/4 2'll/4-l2UN-38 2.563E.0n 203 2.2fi
1a 2 21,/2-l2UN-38 2. 8l 3+.020 203 2.500
36tn- 2 Va- tzuN-ss

3 -I2UN-3B
3.068*.020 n3 2.750
3. 31 2+. 020 n3 3.000

48 3 1il2- l2UN-38 3.812*.020 .203 3.500
56 3 r/2 4 - l2uN-38 4.312+.020 n3 4.000
& 4 4 r/2-r2uN-3B 4. 8l 3+.020 203 4.500

MAT ERIAL;

PROCUREMENT SPEC:

FIN ISH:

CODE:

TITANIUM 6AL 4V - MATERIAL MUST BE STABILIZED ANNEALED CONDIflONT pER VS IS 1.2.
MIL-F-5509, AS APPLICABLE,

SIDE CUT DOWN TO BE SMOOTH MACHINE FINISH 63l NO PROTECTIVE FINISH REOUIRED.

DASH NUMBER DESIGNATES TUBE SIZES AS LISTED IN TYT NEOVT TABLT.
ADD 'I{" ,A,FTER DASH SIZE TO INDICATE LOCK WIRE HOLES.

vsFlotS-4, 7/16-?0 NuI, TITANIUM.
vsFlo18^1H, 7/16-n NL,T, TITANIUM WnH LOCK WRE HOLES

UNLESS OTHERWISE SPECIFIED, DECIMALS +.010, ANGLES + 1/2 DEG.

PART NUMBER TO BE RUBBER STAMPED ON HEX FLATS

I . THESE PARTS ARE INTEN DED FOR USE IN AN DIOO64 INSTALLATION S WHEREIN
BULKHEAD THICKNESS DOES NOT ALLOW USE OF AN 924.

2. REMOVE ALL BURRS AND SH,A,RP EDGES.
3, PITCH DIA, OF THD. TO BE SQUARE WITH SURFACES X & Y WITHIN .OO5 T,I.R.

EXAMPLES:

TOLERANCES:

IDENTIFICATION:

NOTES:

STAN DARDTITTE

NUT - BULKHEAD FITTING

TITANIUM

6AL - 4V
a dLoisioa of PHEOLL MANLIFACTLIRTNG COMpANy

SF
SHEET

I

I

v
oF 'l

CIB



VOI SHAN MANUFACTURING CCMPANY
A DIVISION OF VOI-SHAN INDUSTRIES, INC.

PART NO.
DEPRESSED .O2O MAX.
INTO THIS SURFACE

o

b,

THREAD T PER

MIL-5-n42
SPECIFICATION

c

DAS H

NO.

TUBE SIZE
o-D..5tzE THREAD T

MtL-5-7712
A

HEX. FLATS
B

+.020
c
020+

LARGE SMALL

24-12 1- 1 ,/2 3/4 2- 1 2uN-38 2-t2s

+.020

- 21\5 l-370

.4-19
24-n

1-t/z I 2- I 2UN-38 ?_ 125 265 L 1]70

1-1,/2 1- 1i4 2- I 2UN-38 2.125 .265 1"370

28-16 1-3/4 I 2-3./8- l2N-38 500 . 281 r.400

m-n
I

t-1 /4 2-3,/8- l2N-38 2.500 .281 1.400

28-24 1-t /, 2-3"/8- l2N-38 2.500 281 l "400
32-16 2 I 2-s,/8- l2N-38 2-750 28',| 1.400

32-n 2 t-1 /4 2-5./8- l2N-38 750 28r I.400

32-24 2 r-r /2 2-5./8- I2N-38 2.750 281 r.400

32-28 / 1-3/4 2-5,/8- l2N-38 2.750 .281 1.400

40-n ')-r /') l-t /1 3- L/8- l 2N*38 3.250 .n6 1.400

4A-U. 2-r/2 1-t/2 3- l,/8- I2N-38 3.250 .n6 t.400

40-28 7-r /) t-3/4 3- r ,/8- I 2N- 38 3^ 250 n6 r -400

4A-32 2-1/2 2 3- l/8- r 2N-38 3.250 .n6 I .401

48-24 3 t-1 /2 3-5,/8- l2N-38 3-7m 312 I ^400
48-28 3 t-3/4 3-5,/8- r2N-38 3.750 .3t2 1.400

48-32 2 3-5,/8- I2N-38 3.750 .312 1.400

48-40 3 2-1/2 3-5 /B- I 2N-38 I 75r) .312 r.400

NOTES: NUTS SHALL BE FREE FROM ALL HANGING BURRS AND SLIVERS WHICH MIGHT BECOME DISLODGED

UNDER USAGE.
MAXIMUM SURFACE ROUGHNESS (REF. MIL-STD-IO) I25 RHR.

ALUMINUM ALLoY: AGE TO T6 CONDITION BY HOLDING AT 375OF * 5OF FOR.I2-I3 HOURS.

TITANIUM ALLOY: NONE
CORROSION-RESIST,ANT STEEL: NONE

ALUMINUM ALLOY: GOLD ANODIZE PER MIL-A-8625 TYPE ll
TITANIUM ALLOY: SURFACE CONVERSION.I PER VOI-SHAN SPECIFICATION VS-3S-FP-TI'
CORROSTON RESISTAI'lT STEEL: PASSIVATE PER MIL-5-5002

VsF IO19-IO-BDD NUT . ALUMINUM ALLOY, FOR REDUCING 5/8 O.D. TUBING IO 1/2 O.D. TUBING

VSF IoIg-20-I2T NUT-TITANIUM ALLoY, FOR REDUCING 1.1/4 O.D. TUBING TO 3/4 O.D. TUBING

PATENT PENDING

)

ENGINEERING
INFORMATION:

MAT ER IA L:

HEAT.TREAT

SURFACE
TREATMENT

EXAMPLE OF
CODE:

THIS PART USED ON ASSEMBLY DRAWI NGS VSF 2OO5 THROUGH \/SF 2008.

ADD DD AFTER SECOND DASH NUMBER FOR ALUMINUM ALLOY N24-T4
roD i nrrrn sEcoND olsii Nu*iirn ro[ rrrANrula ALLoy 6Al-4v STABILIZED ANNEALED PER-AMS 4928

ADD c AFTER sEcoND DAsH Nu[ BER rcR coRRosioN-nisisnNT STEEL ctAss 321 PEr Qo-s-763.

\

DA5 H

No.

Tt.tsE SIZE
o. D.stzE

THREAD T

M\L-S-7742
A

HEX.TLATS
B

+" 020
C

*.020
LARGE SMAIL

5-4 5 /1o 1/4 5,/8- t8UNF-38 754

+.0031
-.004'

187 ] -000

G4
G5

3/8 1/4 3,/4- I6UNF-38 e7\ 1R7 1.A77

3/e s/16 3/4- r 6UNF-38 .875 iaa i.077
a-4 t/2 1i4 7,/8- I4t,lNF-38 1.000 . 218 1 088

8-5 1/z f, to 7,/8- t4UNF-38 1.000 218 1.088
iJ- o

I0-5
1i2 3/B 7 ,/n- 14 rNrF-llR I OOO 218 r-088
s/B 5,il6 I - I 2UNF-3B t. t25 .2i8 1.175

l0-6 s/8 3/8 I- I2UNF-38 l- 't 25 ^218 1-175

IO-B s/8 1/2 I- I2UNF-38 t- 125 -218 1.175
12-6 3/4 3i8 I-3/'16-12UN-30 1.312 250 l. 200

I 2-8 3/4 t/2 t-3/ 6-1 2uN-38 t-s12 2ffi 1.200

l2-10 3/4 s/8 I - 3/{ 6-1 2UN-38 1.312 250 1.200

I 6-8 1 t/t G
1-7

1-562

r.016

zfi 1.270

l6-10 I s/B 1.562 .2s0 1.270

t6-t2 I 3/4 l-7,4 6-1 2r rN.3B 1-562 2fi |.270
20- r0 1-t /4 5/8 l-3l4- I 2r lN-38 1-875 265 r.320
n-12 1-t /4 3/4 t-3,/4-r 2uN-38 1-875 .265 I.320

n-16 t-l /1 I l-3,/+ l2uN-38 l- 875 ,A\ 1a)

i

Y5'

STANDARDAPPROVED DATE

25 Jonuory 1960

VSF IOI9
sHEEr I or

23 June 
,l960

DATE

TITLE

NUT. REDUCING

UNION ASSEMBLY

SCOTT CONNECTOR SYSTEM

DIMENSIONS IN INCHES

1-3/4



\-

VOI-SHAN MANUFACTURING COMPANY
A DIVISION CF VOI SHAN INDUSTRIES, INC

cotrE suRF.!cE
i, ND BORE PER

MS 336s6 (REF.)

._ CONE SURFACE / ND
BORE PER MS 33555 (REF.)

DEPRESS PART NO.
.OIO MAX. INTC IHIS
SURF4CE

INSERTS SHALL BE FREE FRO/vi ALL HANGING BURRS,I.ND SLIVERS WHICH MIGHT BECOME
DISI..ODGED UNDER USA GE.
MAXIMUM SURFlCE ROUGFINESS (REF. MIL.STD-IO) 125 RHR"

TI-llS P..,RT USED ON rSSEA^BLY DRzTWING VSF 2006 AND VSF 2008

ADD DD AFTER SECOND DASIl NUMBER FOR ALUMINUM ALLOY N24-T4
ADD T AFTER SECOND DASFl NUMBER FOR IITANIUM ALLOY 6AI-4V STABILIZED ANNEALED PER AMS 4928
ADD C AFTER SECOND DASH NUMBER FOR CORROSION RESISTANT STEEL CLASS 32I PER QQ-5-763

]LUN^,II.]UM ILLOY: AGE TO T6 CONDITION BY HOLDING AT 375OF + 5OF FOR 12-13 HOURS.
TIT^ NIIUA4 .rrLLOY: NONE
CORROSION RESISTA|TIT STEEL: NONE

ALUMINUtul ALLOY: SURFACE CONVERSION PER MIL-C-5541, CLASS l, TYPE ll SPECIFICATION
TITANIUM ALLOY: NONE
CORROSION RESISTANT STEEL: PASSIVATE PER MIL-S-5002

ADD A AFTER BaSIC NO. FOR LONG TYPE INSERT USED WITH TUBE WALL THICKNESS .010 TO.035.
ADD B I,,FTER BASIC NO. FOR MEDIUM TYPE INSERT USED WITH TUBE WALL THICKNESS ,035 TO .057,
ADD C AFTER BASIC NO. FCR SHORT TYPE INSERT USED WITH TUBE WALL THICKNESS .058 TO ,083.

VSF 1O2O B ]O - 5DD II.]SERT, MEDIUNl 1YP5. ALUMINIJM ALLOY, FOR REDLrcING 5,,/B O.D, TUBING (.035 TO
.0s7 WALL) TO 3./€ O. D. TUBING (.03s TO .057 WALL)
VSF IO2O A E - 4T INSERT, LONG TYPE - TITANIUM ALLOY, FOR REDUCING 1/2 O.D. TUBING
(.0r0 To .03s WALL) IO 1i4 o.D. TUBTNG (.0r0 To .035 WALL)

NOT E5:

E I..]G I I..] EER I N G
INFORNI,ATION:

Nl/: T ER I,, L:

HEAT-TREAT:

S URFAC E

TR EATME NT:

TUBE WALL
THICKNESS:

EX^ Ai PL E

OF C ODE:

2

?

DASH
NO.

TUBING SIZE
o. D. (REF.)

,^

i,020
B +.020

LAR GE SMA, L L LONG MEDIIJM S HORT

5/'16 1/4 .790
G4 1/4 59:3 - 820 70
6-5 JO )./ to 593 878 8n 7&
E-4 1/2 1/4 695 93t 873 814
B-5 t/ t 5/ t6 .69 5 .93r d/ J 814
8-6 1/2 3/8 695 931 6/ 3 .814

I 0-5 5.i B .lr'l 6 80s I -038 .980 .921

-]9:5-10- 8

58 J/o 805 r .038 980 .921
s/8 i/2 80s 1 .066 r.009 9s0

_12- 6
12-8
t2- t0

3/4 JO .977 1.049 col Q ?'l

3i4 t/ t 977 1.078 1.020 962

3/4 3/8 977 I .080 1.022
1G8 1 1/2 t-t/6 1.113 'I 

- 055 997
1; t0 I 5/8 1.226 r. I t5 r .057 999
to- I I 3/4 1 "226 r.i02 r "044

9AA

20- t0 )-1 /4 J,'O I : )O I .197 t. 139 1.081
n-t2
20- ta

1-1/4 I 514

I .539

1.134 l.lzD I.068
1- 1/4 I 1 |l.C' 1.091 L 033

DAS H
No.

TUBING S IZE
o. D. (REF.)

A
r.0 20

B +.020

LARGE SMALL LONG MEDIUM S HORT
24-12 1-t /z 3/4 1 "789 1.224 1.166 1. 108

24-16 1-t/z 1 1.789 L r89 I.l3t I .073
%-n 1-t /z 1- l,t4 1.789 1.221

,l.163
t" 105

28-16 1-3/4 I 2.163 1.214 t. 156 I .098
28-n 1-3/4 1- 1/4 2.163 1 "246 t. t8B L r30
28-24 1-3/4 l- | / I 2.163 1.236 i. 178 t.120
32-16 I 1.2% 1. 166 1"108
32-n 2 1-1 /4 2"413 | "256 1. 198 t. r40
32-24 2 1-1 i? 2.413 1.246 l. lB8 I t)n

32-28 2 t-3/4 2-413 1 -241 l" 183 l. I25
/0-n 2-t/z 1-1/4 2.912 1 "256 l. t9B L t40
40-24 2- 1 ,/2 t-1 /2 2-912 | ^246 t^ i88 l. 130

4A-28 2-1 /2 2-912 1.241 I 1. 183

1.25 1 r 1.193
t. tlJ

40-32 t-t/l 2 2.912 t.135
48-24 3 1-1/2 3.412 1.?46 1 r oo t. 130
48-28 3 l-3 4 3.412 1.241 1. 183 1"125
48-32 3 2 3^412 1 -2s1 1- I93 l l35
4B-40 3 2-1 /2 3.412 1 .251 r.193 I. r35

STANDARD
APPROVED TE

25 -jonuory 1960

TATEST N DATE

TITTE

INSERT - REDUCING, FLARED

UNIION ASSEMBLY

SCOTT CONNECTOR SYSTE/v1
SHEET I OF I

vsF to20

L

B

3/4

?



VOI-SHAN MANUFACTURING COMPANY
A DIVISION OF VOI-SHAtr INDUSTRIES, lNC.

B

PORT PER

MS 335 15

BOTH EN
(REF.)

DS

A

DEPRESS 9ART NO.
.O1O MAX" INTO
T'{IS SURFACE

DASH
NO.

TI,JBING SIZE
o. D. (REF.) A

+.020

B

+.0 20LARGE SM,ALL

I 6-8 'I t/2 | )2A 97?

l6-10 I s/8 1 -226 .97?
te-12 I s/4 1 )2A - 955

20-t0 l-t /1 s/B I .539 - 998

n-l2 t-t /1 3/4 I .539 98',I

n-l6 t-t /1 I 1.539 l.0ll
24-12 1-t/2 3/4 1.78,9 1-O7t

24-16 1-1 /2 I 1 -7A9 I^106
24-A) t-t /7 1^r /4 1-749 1.082
32-16 2 I 2-413 1.125
32-n 2 1-r /t 2-113 l-l0t
12-24 2 1-1 /' 2-113 t^t46

P,{TENT PENDING

TUBING SIZE
o. D. (REr.)

l.lOT ES:

EN GINEERING
INFORIvIATION:

MATERIAL:

HEAT TREAT:

S LRFAC E

TREATMENT:

EXAMPLE
OF CODE:

I" INSERTS SI+LL BE FREE FROM ALL I+ANGING BURRS AND SLIVERS WHICH MIGHT BECOME DISLODGED
UNDER UsAGE.

2. Ai^AXlMlJ 4 SURFACE ROUGHNESS (REF. MIL-STD-Io) 125 RHR.

THIS PART USED ON ASSEMBLY DRAWINGS VSF 2OO5 AND VSF 2007.

ADD DD AFTER SECOND.DASH NI.IIVTBER FOR ALI,JIVTINLTil'ALTOY. N21-T4"
ADD T AfTER SECOND DASH NU;r{BER FOR TITANII.Oil ALLOY 6AI-4V STABITIZED ANNEALED PET AMS 4928.
ADD C AFTER SECOND DASH NLIIABER FOR CORROIION-RESISIANT STEET CIASS 32I PER QQ-S-763

ALI.JMINUM ALLOYI AGE TO T6 CONDITION BY HOLDING AT 375OF * 5OF FOR I2-I3 HOURS.
TlTANll.l 4 ALLOYT NONE
CORROSION-RESISTANT STEELT NONE

ALUMINI.JM ALLOY: SUFACE COTIVERSION PER MIL-C-5541, CLASS l, TYPE ll SPECIFICATION.
TITANIUM ALLOY: NONE
CORROSION RESISTANT STEEL: PASSIVATE PER MIL-S-5002

vsF to2l-lo-8DD INSERT-ALrJrvllNLA,l ALLOY FOR REDtJctNG 5/8 O.D. Ir.BtNG TO 1/2 O.D. Tl..BlNG

vsF ld2l-24-lzr tNSERT- TtTiNtut$l ALLOY FOR, REDTJCING 1-1/2 O.D. TUBING TO 3/4 O.D" TUBING.

I

I

DASH
NO"

IARGE SI4ALL

A

*.020

B

*.020
5-4 5/16 t/4 -477 us
6-1 3/8 .593 589

6-5 3/8 -593 692
8-4 r/2 t/4 -695 757
8-5 r/2 s/16 -695 7&
8-6 r/2 3/8 .695 .716

l0-5 s/8 s/16 -805 865

I0-6 5rt 3/8 -805 - 821

l0-8 5/8 t/2 - 805 a(t
12-6 3/4 3/8 -977 8D
r 2-8 3/1 1/2 .9n .872
l2-r0 ?,/l \/A 977 a7?

Y5'

STANDARDAPPROVED DAIE

I Februory 1960

YSF IO2I
OF

TITLE

INSERT - REDUCING, FLARELESS

UNION ASSEMBLY

SCOTT CONN ECTOR SYSTEM

DIMENSIONs IN INCHES

IA
5 /16



VOI-SHAN MANUFACTURING COMPANY
A DtvtsloN oF vol-sHAN tNDUsin-rrs, tNc. Y5'

HRFAD T PER

MIL-S-n42

DEPRESS PART NO. .OD
MAx. rNTo tnts suAracr

COUPLINGS SHALL BE FREE FROM ALL HANGING BURRS AND SLIVERS
WHICH MIGHT BECOME DISLODGED UNDER USAGE,

MAXIMIJM SURFACE ROUGHNESS (REF. MIL-STD-IO) I25 RMS.

B

c A

A

THREE .046 DIAMETER
HOLES EQLIALLY SPACED
AT CENTERS OF FLATS

NOTEST l.

,

D

M,ATERIAL: CORROSION-RESISTING STEEL CLASS 32I PER QQ-S-763

FINISH: PASSIVATE PER MIL-S-5002

CODEr

H NO. (TUBE O,D. tN SIXTEENTHS)

BASIC PART NO.

DIMENIONS IN INCHES

UNLESS OTHERWISE SPECIFIED, TOLERANCEST DECIMALS * .010, ANGLES r50

I

I

V

t

0 r

DASH
NO,

T UBE
slzE
o. D.

THREAD
T

(MtL-S-z42)

A

HELFLATS

B

*.0 20 (REF. )

c D

*.020

6 3/8 3,/4- l6 UNF-3A 1"000 .187 l^155 1.430
o 1/2 4/8-14 UNF-3A l" l2s 218 I.300 1.530

12 3/4 1-3./16 rrN-3a 1.437

+.003

-.004

- 250 l^660 | ^7n)
I6 I t-7,/16 uN-3A 1.812 +.0l6 .250 2.093 *. 1-730

STANDARD
APPROVED DATE

l2 Feb I 960

TITLE

TUBE, COUPLING

G - E SPECIAL

NUT

sFlo55
SHEET I OF I

L

\-

12-[__ro,



REVISION DATELA

Y5'VOI-SHAN MANUFACTURING COMPANY
A DIVISION OF VOI SHAN INDUSTRIES, INC.

1"340
I.

ACROSS FLATS

990
970

NOTES: I

1-7/16 - t2 UN-3.^ THREAD
PER MIL-S-7742

PARTS SHALL BE FREE FROM ALL I-ANGING BURRS AND SLIVERS WHICH
MIGHI BECOME DISLODGED UNDER USAGE.

APPROVED DAIE

2. MAXIMUM SURFACE ROUGHNESS (REF. MIL-STD. IO) I25 RMS.

MATERIAL: CORROSION-RESISTANT STEEL CLASS 32I, PER QQ-S.763

FINISH: PASSIVATE PER MIL-S-5002

DIMENSIONS IN INCHES

UNLESS OTHERWISE SPECIFIED, TOLERANCEST DECIMALS * .OIO, ANGLES * 50

TITTE

NIPPLE . TUBE

- E SPECIAL

STANDARD

VSF 105+
12 Februory 1960

oFl



VOI-SHAN MANUFACTURING COMPANY
A DIVISION OF VOI SHAN INDUSTRIES, INC.

A

CONICAL END PER

M5 33656

K PART NO.
DEPRESSED .OIO MAL
INTO THIS SURFACE

DASH
NO.

TUBE
stzE
o.D.

A
+.020

B

+.020

4 1/4 .414 l. 103

5 5/16 477 l.132
6 3/8 593 1 -221
o 1i2 695 l-304

10 /8 .80s 1 -412
12 3/4 1.439
l6 I 1.226 1 .47s

1-1 /4 I .539 1-572
% -1/2 1.789 1.612
28 l 2-163 1.652

2 2-413 l - 551

40 2.912 1.661
AR 3 3^412 'I 

- 661

NOTES: PLUGS SIALL BE FREE FROM HANGING BURRS AND SLIVERS

MAXIMUM SURFACE ROUGHNESS (REF. MIL-STD-IO) I25 RHRa

MATERIAL: ADD DD AFTER DASH NO. FOR ALUMINUM ALLOY n24-14
ADD T AFIER DASH NO. FOR TITANIUM ALLOY 6AL-4V STABILIZED ANNEALED PER AMS 4928
ADD C AFTER DASH NO. FOR CORROSION RESISTANT STEEL TYPE 32I PER QQ-S-763, CLASS 8

HEAT-TREAT: ALUMINUM ALLOYI AGE TO T6 CONDITION BY HOLDING AT 375OF + 5OF FOR 'I 2.I3 HOURS
TITANIUM ALLOY: NONE
CORROSION RESISTANT STEEL: NONE

SURFACE
TREATMENT:

ALUMINUM ALLOYT
TITANIUM ALLOY:
STEEL:

SURFACE CONVERSION PER MIL-C-554I, CLASS I, TYPE II
SURFACE CONVERSION PER VOI-SI-AN SPECIFICATION VS-3S-FP-Ti
PASSIVATE PER MIL.S-5M2

PATENT PENDING

EXAMPLE
OF CODEr

DIMENSIONS IN INCHES

VSF I055-4C = FLARED PLUG, CORROSION RESISTANT STEEL, FOR USE WITH 1/4 O.D. TUBING
VSF I055-20DD = FLARED PLUG, ALUMINUM ALLOY, FOR USE WITH 1-l/4 O.D. TUBING

,APPROVED DATE

l5 July I960

TATEST REVISION DATE

TITTE

PLUG - FLARED

UNION ASSEMBLY

SCOTT CONNECTOR SYSTEM

STANDARD

VSFIO55
I

B

-3/4



VOI-SHAN MANUFACTURING COMPANY
A DIVISION OT VOI.SHAN INDUSTRIES, INC.

AAARK PART NO
DEPRESSED.OIO
INTO TI.' I5 SURFACE

A

B

NOTES:

IvIATERIAL:

HEAT-TREAT:

SURFACE
TREATMENT:

EXAMPLE
OF CODE:

DASH
NO.

T r.iltl

\ )-J

A
*.020

B

*"020

1/4 ,383 .3m
-4 5 /16 .450 .4S
-6 1,/a -197 L9t1

-8 t/ - 645 520

-t0 c/o M - 615

-12 3/4 966 &5
-16 1 r.2t 6 7A.s

-n 1-1 /4 1.528 800

-24 t-1 /2 __).778 _
2. 153

&0
-28 r-3/4 944

-Jt 2 2.399 940
-40 2-1/2 2.910 1.000

-48 3 3.410 1.000

I. 
'LEEVES 

SI.IALL BE FREE FROM ALL HANGING BURRS AND SLIVERS WHICH MIGHT
BECOME DISLODGED UNDER USAGE.

2. 
^ 

AXIMUM SURFACE ROUGHNESS (REr. MIL-STD-Io) 125 RHR.

ADD DD AFTER DASH NUMBER FOR ALUMINUM ALLOY N24-T4.
ADD T AFTER DASH NUMBER FOR TITANIUM ALLOY 6AI-4V STABILIZED ANNE,ALED PER AMS4928.
Ioo c Irren DASH NUMBER FOR CORROSION-RESISTANT STEEL TYPE 32I PER QQ.S-763, CIOSS 8.

ALUMINUMALLOY: . AGE TO T6 CONDITION BY HOLDING AT 375OF * sOF FOR I2-I3 HOWS.
TITANIUM ALLOY: NONE
CORROSION-RESISTANT STEEL: NONE

ALUMINUM ALLOY: GOLD ANODIZE PER MIL-A*8625 TYPE I I

TITANIUM ALLOY: NONE
CO'tROSION RESISTANT STEEL: PASSIVATE PER MIL-S-5002

VSFIO5T-8DD SLEEVE - ALUMINUM ALLOY, FOR USE WIIH I/2 O.D. TUBING
vsFlo5T-r zr SLEEVE - TITANIUM ALLOY, FOR USE WIIH 3/4 O.D. TUBING
VSF1O57-I6C SLEEVE - CORROSION RESISTANT STEEL, FOR USE WITH I-O.D. TUBING

THIS SLEEVE IS INTENDED FOR USE ONLY WITH THE

VSF IO58 INSERT

/

\

\

YE"

STANDARDAPPROVED DATE

4 Au3ust 1960

vsFlosT
SHEET I OF

TITTE

SLEEVE-FLARED, SPECIAL

UNION ASSEMBLY

SCOTT CONNECIOR SYSTEM
TAIEST REVISION DA

DIMENSIONS IN INCHES



(.-

VOI-SHAN MANUFACTURING COMPANY
A DtVtSION OF VOt SHAN tNDUSTR|ES, tN!.

CONE S

AND BORE PER

MS 33656 (REF)
BOTH ENDS

PRESS PART
NO. .010 MAX.
INTO THiS SURFACE

DASH
NO.

TL,BE
slzE
o. D.

A
*-020

B a .020

LONG MEDI UM SHORT
-4 1/4 ..414 .921 "864 fi2

s/16 477 .947 .890 834
-6 3/8 (o? r.055 ..998 940
-8 t/L 69s 1.046 988 .93'l
-10 5/8 805 t.196 l..l 38 1.080
-12 3/4 977 1-2il .,176 1- il8
-16 I 1 -226 t-n2 1 -24t l.186-n 1-1 /4 I.s39 I.334 1.2V t.219
-24 1-1i2 1,789 r.364 1-n7 r.249

1-3/4 a 111 1"2U 1.227 I. t69
I

J

2.413 l.$8 1.25,I 1.193
-40 2.912 1.310 1.253 l-'t9s
-40 3.412 1.310 1 ^253 l.195

I. INSERTS SFALL BE FREE FROM ALL l-lANGING BURRS AND SLIVERS WHICH MIGHI BECOME
DISLODGED UNDER USAGE.

2. MAXIMUM SURFACE ROJGHNESS (REF. MtL-STD-10) t25 RHR.

ADD DD AFTER DASH NUMBER FOR ALLAAINUM ALLOY NU,.T4
ADD T AFTER DASH NUMBER FOR TITANIUM ALLOY 6AI.4V STABILIZED ANNEAED PER AMS 4928
ADD C AFTER DASH NUMBER FOR CORROSION RESISTANT STEEL TYPE 321 PER QQ-5-768, CLASS B

ALUMINUM ALLOY: AGE TO T6 CONDITION BY HOLDI NG NT 3ZSOF * 50 FOR i2-I3 HoURS.
TITANIUM ALLOY: NONE
CORROSION RESISTANT STEEL: NONE

ALUMINUM ALLOY:
TITANIUM ALLOY:

SURFACE COIWERSION PER MIL-C-554I, CIASS I, IYPE II SPECIFICATION
NONE

A

B

NOTEST

A4A T ER IA L:

HEAT.TREAT:

S URFAC E

TREATMENT:

TUBE WALL
T HIC K NESS:

EXAMPLE
OF CODE:

DIMENSIONS IN INCHES

CORROSION RESISTANT STEEL: FASSIVATE PER MIL-S-5002

ADD A AFTER BASIC NO. FOR LONG TYPE INSERT USED WITH TLEE WALL THICKNESS .OIO TO.O35.
ADD B AFTER BASIC NO. FOR MEDI LIM TYPE INSERT USED WITH TUBE WALL THICKNESS .035 TO .057.
ADD C AFIER BASIC NO. FOR SHORT TYPE INSERT USED WITH TUBE WALL THICKNESS .058 TO .083,

Y!F.-IO-5-8 B 16T INSERT, MEDITJM TYPE-TITANIUM ALLOY, FOR USE WITH I-INCH O.D. TUBING
(.03s To .057 WALL)

YlF IO5-8 A 8DD INSERT, LONG TYPE-ALUMINLM ALLOY, FOR USE WITH I/2.INCH O.D. TUBING
(.010 ro .034 WALL)

THIS INSERT IS INTENDED FOR USE ONLY WITH THE VSF IO57 SLEEVE

PATENT PENDI NG

STANDARD
APPROVED DATT

August 4, 1960

TATEST DATE

TITLE

INSER.T - FLARED, SPECIAL

UNION ASSEMBLY

SCOTT CONNECTOR SYSTEM
SHEEI I OT I

vsFt05s

L



VOI.SHAN MANUFACTURING COMPANYA DIVISION CIF VOI.SHAN INDUSTRIES, INC.

M

T
TI.READ

E

-4 Etso*s"

J/ 
To DrM xE'

NOIEST

}VlATERIAI:

HEAT-TREqI'

S LfrFAC E

TREATMENTI

EXAMPLE
OF CODEr

N

FITTING TXD IN ACCORDANCI WITH
M5 33656, SryLE nEi EXCEPT AS MODIFIED
HEREIN.

I" FITTINGS SHALI BE FREE FROM ALL ITANGING BT,RRS AND SLIVERS WHICH MIGHI BECOME
DISTODGED UNDER IJSAGE.

2. ALL THREADS PER MIL.S-N4T
3" N,lAxMU,l smFAcE Ro$sHNESs (REF. M|L-STD-I0) 125 Rt-R ExcEpI As NorEDi 

)

ADD DD AFTER DASH NIA4BER FOR ALtJvilNuM ALLOY n2A-T4. j

ADD T AFTER DASH Nl".[ilBER FoR TlTANtt$,{ ltlov o'eTJ v'itlstltzro ANNEALED FERAMS 49zBADD C AFIER DASH Nt.r\^BER FOR CORROSTON RESISTANT Sieii CLrIS-eZr irn oo:s-7og
ALTITVIINI.IAA,ALLOYT AGE TO T6 BY HOLDING AT 375OF *5OF FOR I2-I3-HOI.RTTlTANIur,t NONE
CORROSION RESISTANT STEELT NONE

ALillvllNLAdr GOLD ANODIZE pER MIL-A-8625 TypE llTtTANlUtvr suEAcE cowrnsioN-Fm vot-sriiN jpecrrclfloN vs_3s+p_Tt
CORROSION RESISTANT STEELT PASSTVATE PER MtL-s-5002

vsF 1059-8DD = lJl.lloi.t"_fBqED TtrE, ALuvilNta,t ALLoy, FoR rrE wjtH t/2 o.D. Tt,BlNG.y:! 1g::-1?l = VNl.o^N; F_ulqq 1u{'rriir.riiur,,r lrroY ion r.rsFfrriit"iti oli.-idin'G.-'vsF lo5v-l6c = UNloN, FIARED Tl.8E, CORROSION RESISTANT STEEI, FOR',t,6E WITH I-INCH O"D. TLBING

r

STANDARD
APPROVED DAIE

S Septcmber 19&
IITtE

SPECIAL BOSS UNION

FLARED - LIGHTWEIGHT YSF|059
SH:ET of

_{



VOI-SHAN MANUFACTURING COMPANY
A DIVISION OF VOI.SHAN INDUSTRIES, INC.

DIMENSIONS lN INCHES, TOLERANCES UNLESS OTHERWISE SPECIFIEDT

DEC|MALS *.010, FRACTTONS * 1/&, ANGLES * 1/2o

DASH
No.

TUBING
o. D.

,T'THREAD REF E
N

+.001
-.00 3

1/4 746-n UNF-3A 688
.{"
oo

I

o
+

1.057 221

s/t 6 r/2-20 UNF-34 .7fi 1.0s7 ,2Bl

-6 1/a 9/t6-t9 UNF-3A Bl3 I. t0t 210

-d i/\ 3,/4-t6 UNF-34 1.000 1.279 .515

625*10 s/8 1/8-j4 UM-3A 1.125 1.468

- ll 3/4 l-1l16-12 UN-3A 1.375 1.663 796

-16 i l-5lr&t2 uN-3A 1.6?5
.o

o{
1.757 1.055

-n l-t /4 l-5,/8-12 N-3A l.875 I .8r4 1.367

-24 t-1i2 1-rl8-12 N-3A 2.125

Ro{

2.053 1" 616

-28 1-3/4 2-rl4-12 uN-3A. 2-sco 2.246 1.991

I 2-t/2-12 uN-3A 2.750 2.486 2.24.1

-40 2-r/2 3-I2 UN-3A 3.250 2"119 2.741

-48 3 3-ll2-12 UN-3A 3.750 2.n1 3.%.1

Ysr

STANDARD
APPROVED DATE

30 September 1960

LATEST DATE

TITTE

SPECIAL BOSS UNION

FLARED - LIGHTWEIGHT vsFrosg
SHEEr 2 0t 2



VOI.SHAN MANUFACTURING COMPANY
A DIVISION OF VOI-SHAN INDUSTRIES, INC.

lso+so To
DIM. A (BOTH
s rDEs)

MARK PART NUMBER
DEPRESSED .O2O A/AX.
INTO THIS SINFACE

A
HEX FLATS

E

K

DASH
NO.

TUBE
SIZE
o.D.

THREAD
(")

+.003
A-.004*

+.020*,

E

+.005
K

4 1/4 7/tur, l rNF-aB 4Ar* .519 736
5 51lo

?./e.

.625* _ 5A)
6 /16-tB t tNF-11p,

3,//-1,5 I tNF-3R
AAA* A.A.A. 774

a r'/, 875* -834 867
l0 s/g

llt - 7./8-14 UNF-38 'I -000* - 961 .939
t2 l-rlr6-12 uN-38 'I .250* I .'t 70 1.096
l6 I

I

1 .420, 'I 
- 132

n 1-1 /4 l -733 l-159
24 1-1 /2 I 9R3 'r l8O
28 1-3/4 ?-ll4-t? uN-38 2 500il ? 364 1 _267
32 2 2-t /2-12 uN-38 2-7fi*' ? A1A | ?(t7

{o 2-1 /2 3-l? rrN-38 3 250*r 3^I l8 t -279
48 3 3-rl2-r2 UN-38 3.750** 3.61 I 1.289

MAXIMUM SIJRFACE ROUGHNESS (REF. MIL-STD. -10) I25 RHR.
NUTS SHALL BE FREE FROM ALL HANGING BURRS AND SLIVERS WHICH MIGHT BECOME DISLODGED UNDER I'SAGE.
ALL THREADS PER MIL.S-242 SPECIFICATION.

ADD DD AFTER DASH NO. FOR ALUMINUM ALLOY N2b14.
ADD C AFTER DASH NO. FOR CORROSION RESISTANT STEEL CLASS 32I PER QQ-S-763.
ADD T AFTER DASH NO. FOR TITANIUM ALLOY 6AI-4V STABILIZED ANNEALED PER AMS 4928.

ALUMINUM ALLOY: AGE TO T6 CONDITION BY HOLDING AT 3750 F + 50 F FOR
CORROSION RESISTANT STEEL: NONE.
TITANIUM ALLOY: NONE.

r2-13 HOJRS.

ALUMINUM ALLOY: GOLD ANODIZE PER MIL-A-8625 TYPE ll.
CORROSION RESISTANT STEEL: PASSIVATE PER Mlt-S-5002.
TITANIUM ALLOYT SURFACE CONVERSION PER VOI-SHAN SPECIFICATION VS-3S-FP-T1.

VSF 1060 - 8DD = Nt,lT - ALUMINUM ALLOY, FOR USE WIIH V2 O.D. TTJBING.
VSF 1060 - 12I = NUT - TITANIUM ALLOY, FOR USE \rtIH 3/4 O.D. TtElNG.

TOLERANCE UNLESS OTHERWISE SPECIFIED: FRACTIONS + l/64 ANGLES *.t/2o.

I

NOTEST

MATERIALI

HEAT TREAT:

STJRFACE
TREATMENT:

EXAMPLE OF
CODE:

DIMENSIONS
lN INCHEST

(o)
(b)
(")

STANDARDAPPROVED DATE

l7 ocToBER l960

vsF1060
SHEET 1 Of I

NUT
LIGHTWEIC+IT

SH ORT THREA,D

TITLE

I /r-rn l |NF-1R

I -5,/t6-12 UN:38 I {nn*r
N-38 -

I

I7 NOVEMBER I960



VOI-SHAN MANUFACTURING COMPANY
A DIVISION OF VOI-SHAN INDUSTRIES, tNC.

T
THREAD

E

-d k-
ll'"

l50l 50
DIM "E"

NOTES:

lv'tATERIAL:

HEAT TREAT:

SURFACE
TREATMENT:

EXAMPLE
OF CODE:

FITTING END IN ACCORDANCE WTH
MS 33514, STYLE 'E".

DASH
NO.

TUBE
o.D.

!T' THREAD E :
M
0r0

-4 t/4 7/16-n UNF-3A 688

+.003

-.004

.800

-5 s/t 6 r/2-20 UNF-3A .7fi &0
-6 3/B 9/16-18 UNF-3A 813 .913

-8 1/2 3^-r6 UNF-3,A r.000 1.030

5/8 Z8-r4 UNF-3A I.125 I. 146

-12 3/4 r-1116-12 uhr-3A 1,375 r. 326

-r6 1 r-5lr6-12 uN-aA 1.625 +.01 6 1,326
-n 1't /4 r-sl8-12 t"l-3A L875 1.34,|

1-1/2 r-78-12 N-3A 2.125 + 020 1.34 r

-32 2 2-1/2-12 UN-3 2.750 1.357

I. FITT]NGS SHALL BE FREE FROM ALL HANGING BURRS AND SLIVERS WHICH
MIGHT BECOME DISLODGED UNDER USAGE.

2, ALL THREADS PER MIL-S-7742.

3. M,AX|MUM StfiFACE ROUGHNESS (REF. M|L-STD-IO) 125 RHR EXCEPT AS NOTED.

ADD DD AFTER DASH NUMBER FOR ALUMINUM ALLOY N24-14.
ADD T AFTER DASH NUMBER FOR TITAN IUM ALLOY 6AL-4V STABILIZED ANNEALED PER AMS 4928.
ADD C AFTER DASH NUMBER FOR CORROSION RESISTANT STEEL CLASS 32I PER QQ-5.763.

ALUMINUM ALLOy: AGE T0,T6 By HOLDTNG AT 3750 F + f F FOR t2-13 HOURS.
TITANIUM: NONE
CORROSION RESISTANT STEEL: NONE

ALUMINUM: GOLD ANODIZE PER MIL-A-8625 TYPE I I.
TITANIUM: SI,JRFACE CONVERSION PER VOI-SHAN SPECIFICATION VS-3S-FP-TI. .
CORROSION RESISTANT STEEL: PASSIVATE PER MIL-S-5002.

VSF l06l -8DD=UNlON, FLARELESS TUBE, ALUMINUM ALLOY, FOR USE wtIH t/2 O. D. TUBtNG.
VSF l05l-l2T =UNlON, FLARELESS TUBE, TITANIUM ALLOY FOR USE wlTH 3/4 O.D. TUBtNG.
VSF 106I-I6C=UNION, FLARELESS TUBE, CORROSION RESISTANT STEEL, FOR USE WITH T-INCH O.D. TUBING

APPROVED DATE

20 ocToBER 1960

I!TtE

SPECIAL BOSS UNION

FLARELESS - LlGHTWE IGPIT vsFro6t
lorl

L

L

-10

STANDARD

10 NOVEMBER I960

SHEEI

I

)_
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VOI-SHAN MANUFACTURING COMPANY
A DIVISION OF VOI.SI.IAN INDUSTRIES, INC,

c-1

i

t

lL-r rr{ATErhr

I

i"

I

I

i

I
I

I

I

i

I

I

-i'

THIC (NESS

vgo

92215
IDENT, NO,

STANDARD

DATE

APPROVED DATE

I APilL 1962

vs F 106
sHEsr | * 2

NO.
OASH TUET

SlzE
o.o.

* .0O5 +
B

.00d

.m5

c
+ .000
- ,010

I
M I,t

IHICKNESS

2 r/8 ,563 .3r 8 .0,48

.005

3 3/r6 .625 .3& r0,48

I t/1 .688 .lU .0@

5 516 ,7* .060

6 3/8 .8t3 .5D

739

.068

8 r/2 L000 .0n

l0 s/8 I .125 .886 .o92

3/1 | .375 1.066

1.316

.095

.0r0

t6 I I .Ar5 _095

20 t-t/1 t.875 I .628 -095

21 1-t/2 2.125 r .878 _095

28 't-x/4 2.500 2.253 .095

32 2.7fi 2.504 ..095

:3: ij:
!, a 5s 31i-;5l ra'is;?:
'i=bEx
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dc

IDENT. NO.

92215

STANDARDAPPROVEO DATE

9 AtRt[ 1962

\fsF t066
SHEET 2 OF 2

VOI.SHAN MANUFACTI.IR6 S.16 COANPANY
A DIVISION OF VOI-SHAN INDI.'5TRIES, INC.

NOTtSi

ITAATER ALI

FINISH & PACKAGING:

E)GMPIE Of COD€:

I. R€MOVI ALI" SHARP EDGTS AI]I] BIJRRS.

2. ]HESE PARTS ARE ANT.IEALED. DiMiNSIONS 'A" AND 'C' :ilAtL BE VERIi:iED 8Y iN5JALI,IFIO
IHE GASXET IN A sTAIIDARD FIT'TING SOSS PER ANDIOO5O OI API{OPRIATE SiZE,
AN OUT OF RI]UNO CCND!TlON WHICH DOES NOT MTViNT SUCH II.ISTAILA]ION SHALT.NQi
8E CAUSE fOR REJTCTION UNL:SS IIiE GASKET MATERIAT IS CRTASED OiI NiCKED-

,A'BEFORE DASH NUMSER INDICATIS ALUMINUMALLOY ]IOO (N) sHE€T, CONDI]ION'O"
PER 00-A-561 SPEC lt|CATION.

.C' BEFORE DASH NUMBER INDICATES OXYGEN FREE COPPER sIRIP, SOFI.ANNEALEO PER 6O'C'576
SPECIFICATION,

,CIi OEFORE DASH NUMBER INDICATES OXYG€N FREE COPPER SIRIP, SOFT-ANNEAI"ID PER QO.C-576
SPECIFICATION, flN-PLAIED Pti AMS 2408-2,

(Nd TEFORE DASH NUMBIR INDICATES IOW-CARBON NICK€L SIRIP, ANNEALEO PER A9IM'0I62-58I
SPECIflCAIION.

"NTI BEFOiE DASH NUMBER INDICATIS LOW.CAREON NICKET STRIP, ANNEAI.EO PER ASIM'BI62-58I
SPECIflCATION, IIN-PIATED P€R AMs 2408-2.

"NS' BETOTE DASH NUMBER INDICATIS IOW-CARBON NICKEL $IRIP, ANNEAIED PER ASIM'II62-IEY
SPECITICATION. SITVER PTATED PER AMS 2110,

trT'SEFORE DASH NUMBER INDICATES IIN PER MII-T.I2076.

PARTS IO BE CLTAI{TD ANO PACKAGEO IN ACCORDANCE WITH VOI-SHAN SIIC!FIEAIION
VS.VSF-s-I. NO CODING WILL APPEAR IN THT PART NUMBTR'

PARTS l,MtK€TED lN 8ULK, wlLL 8E CODID WITH LfTIER "8'AFTEI DASH NUMBIR,

N t2T-- DASH NUMBEN (3/1 O.D. IUBf)

MATETIAI (NIC!(Et)

AASIC PART NUMBER

to68 CT8
T- T- --.- DASH NUMBER (l/2 o.D. TtrsE)

,gtAIERI,AL (IIN PTATID COPP€R)

4 BL_

BASIC PART NUMEER

CODI FOf, I.ION-IOX CLEAN BUTK PAC(AGING

DASH NUMBER (I/1 O.D. Tt'gE)

MAIIR|AI (fiN)
BASIC PARI h{UMSER

l

l

lI

i

PATEN] APPLIED FOR

LATEST REVISION DATE

SCOT BOSS - SEAL
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ENGINEERING INFORMATIONT

PATENT APPLIED FON.

vgo

COOE IDENT. NO.

92215

STANDARD
APPROVEO DATE

29 JUNE I962

vsF
I oFl

'rI;

VOI-SHAN MANUFACTURING COMPANY
A DIVISlON OF VOI-5HAN INDUSTRIES, INC"

THiEAD T

CHAMFER
15. TO

FITTh.IG ENE IN ACCORDANCE WITH
MS 33656, STYIE 'E" EXCEPI AS.
MODIFIED HEREIN.

NOTES:

HEAT TR,EATI

DIMENSIONS IN INCHE!

TOLERANCEST UNLESSOTHERWISESPECIFIEDT

I, FITTINGS 5HAIL BE FREE FROM ALL ,IANGING BINRS AND STIVERS WHICH MIGHT BECOME
DIStODGED UNDER UsAGE.

2. ALt THREADS ftR MIL-S-7742.
3. MAXTMUM SUFACE ROUGHNESS (REF. Mtt-STD-Io) 125 Rln EXCEPI AS NOIED.

ADD DD AFTER DASH NUMSER FOR ALUMINUM AILOY 2024 - 11.
ADD T AFTER DASH NUMBER FORTITANIUMALLOY 6AI -4V STABITIZEDANNEATED PER AMSt928.
ADD C AFTER DASH NUMEER FOR CORROSION RESISTANI STEEL CLASS 32I PER QG.5-763.

ALUMINUM ALLOYI AGE IO T6 BY HOLDING AI 375OF T5OF FOR 12 - 13 HOURS,
TITANlUl,lr NONE
CORROSION RESISTANT STEEb NONE

SURfACE
TREATMENTT

ALUMINII* GOLD ANODIZE PER MIL.A-8625 TYPE II
TITANIUM S(nFACE CONVERSION PfR VOFSHAN SPECIFICATION V5-35-FFII
CORROSION RESISTANT SIEEIT PASSIVATE PER Mlt-S-5m2

EXAMPIE
OF CODEr

vsF 1069 - 8DD - rCO/ .rcSi.UrOX, ArUMtNt il*rloy, FOR USE W|TH /2 0.D. TUBING.
VSF 1069 - l2T = sCOf JO$.lrNlON, TITANIUM ALLOY, FOR UsE WITH 3/4 O.D, TUSING.
vsF 1069 - r6c - .scoI .80ss uNtoN; coR{ostoN ttstitlNt srrel, roli usE wrTH I lNcH

O,D. TUBING.

DECIIVIALS r .019
ANGLES * 5"

VSF 1069 UNION5 ARE DIRECTLY INIERCHANGEABLE WITH AN 8I5 UNIONS WHEN USED
WITH AND IMsO ryPE IOSSE&,

DASH

NO.

TUBING

o.D.
THREAD 'T'

REF.

E N

MIN. MA)q MIN,
2 t/B 5/16-21uNF-3A 566 .559 t.@ .l0t , l05
3 3/t6 3/8-2,rUNF-3A .628 .621 1.069 .161 .160

1 1/4 7/16-20UNF-3A .691 .544 l. t83 .218

s/r6 l/2-20uNF-3A .753 .716 t. T83 .282 278

6 3/8 ,/15-l8uNF-3A 817 .809 t.2,(r .314 .335
8 r/2 3/+t6UNF-3A l.m3 .996 1.370 .516 .512

-10 5/8 7,/8-l4UNF-3A l.128 t. l2l l-593 .626 .622
-12 3A t l,/t6-I2UN:3A t -378 l-371 1.856 n7 .n3
l6 I 15,/l&I2UN-3A t.541 1.609 l.8gl 1.056 t. o52

-20 t t/t t 5/&t2uN-3A t.891 1.859 t.93,r 1.368 1.364

-21 t r/2 r z8-r2uN-3A 2.115 2.1 05 2-069 1.617 1.513

-28 t3A 2 t/,t-t2UN-3A 2.520 2.1& 2-217 1.992 1.988

-32 2 2 t/2-t2uN-3A 2.V0 2.730 LN 2.212 2.238

LATEST REVISION DATE

.sgotr Boss UNIoN

E

N

MATERIAL



Y5U

DASH
NO.

DIA.
+.010

B

DIA.
+,010

c
+.000
-.005

DA5H
NO, DIA.

+,01 0

B

DIA.
+.0t0

c
+,000
-.005

-I 1.000 Lit80 .050 -19 I 3.000 I 3.480 .050

-2 r .250 1.7fi .050 -50 't3. 250 13-730 _050

-3 1.500 1 .980 -050 -51 l3^500 I 3-980 .050

-4 t.7n 2.T30 .050 -52 I 3- 750 14.23A

-5 2.000 2.1& .050 -53 I 4.000 r 4.480 "050

2.2fr 2-73o -050 -51 11.2.fi 11"73t) .050

-7 2- 500 ) -gqn o50 -55 I 4..500 I 4.980 .050

-8 2-7h 3-230 .050 -56 11-.7fi 1 5. 230 .050

-9 3.000 3.480 -050 -57 l5-000 I5-480

-10 3.2fi 3.7{ .050 -58 15.2fi '15.230 .050

-l I 3-500 3.980 -050 -59 15.500 I 5.980 .050

-12 3.7il 1.ZX .050 -60 1 5.750 16.230 .050

-13 4.m0 4.& ,050 -6',t 16,000 't 6,480 .050

-14 4,zfi 4.7{ ,050

-t5 4.500 4.980 .050

-16 4.7fi 5.m .050

CODE IDENT. NO.

92215

STANDARD
GAS KET FTANGE SEAIING

TITLE

vsF t070

VO!.SHAN MANUFACTURING COMPANY
A DIVISION OF VOI.SHAN INDUSTRIES, INC.

DASI{
NO.

A
DIA,

+.010

B

D[4,
+,010

+
c
.000
.005

-t7 5.000 5.480 .050

-18 5- 250 5-730 -050

-19 5-500 5_980 .050

-n 5 -75t) 6 
'30

oFn

-21 5 _000 6.180 ,050

-22 6.2.fi 6.7& .050

A 6nn AOm nm

-21 6.750 7.2n .050

-25 7.000 7.1& .050

-26 7 -250 7-7-A -o5n

-17 7,ilo 7.9n .050

-28 7.7fi 8.230 .050

-29 8.000 8-480 ^050

-30 8.2fi 8.730 .050

-31 8.500 8,980 .050

-Jl 8,750 9,2{ .050

DIA.

DASH NUMBER (3.000 INCH)

lvlATERlAt (NlCKEt)

&ISIC NUMBER

c

B

DIA.

DASH
NO.

A
DIA.

+.010

B

DIA.
+.010

C
+.000
-.005

-t3 9.000 9.480 .050

-34 q.250 9.7.{) .050

-35 9.500 9.980 .050

-36 9.7il I 0.230 -050

-37 l0-000 t0.480 .050

-38 10.250 10.i30 .050

-39 I 0,500 I0.9gl .050

-10 l0- 750 I ri230 .050

-4.l I 1.000 l't .480 .050

-12 I I.250 I I .730 .0s
-,{3 I l .500 't .980 .050

-11 I 1.750 12,2{ .050

-15 I ?-ff)O ,./P{t .050

-4 t2,zfi 2,77 .050

-47 I 2.500 12,?U .050

-48 12,7fi l3.zJo .050

A

N OTES:

FINISH AND
PACKAGINGT

I{ATERIAL:

EXAMPI-E OF
CODE:

I. DIAAAETERS "A' AND 'B" TO BE CONCENTRIC TO EACH OTHER WITHIN .O1O T.I.R.
2. RADII,JS ON CORNERS TO BE .OO5 MAX.

3. ALL PARTS TO BE TJLTRA SONIC DEBINRED.

PARTS TO BE CTEANED AND PACKAGED IN ACCORDANCE WITH VOI-SHAN SPECIFICATION VS.VSF.s-I,

DASH NO. INDICATES ALUMINUMALLOY lt00(5) SHEET, CONDIT|ON O pER QQ-A-56I SpECtFtCATtON.

'N" BEFORE DASH NO. INDICATES LO,V{ARBON NICKEL STR|P, COLD-ROLLED, ANNEALED PER ASTM-B162-58T SPEC.

"C' BEFORE DASH NO. INDICATES OXYGEN-FREE COPPER STRIP, HOT-ROLIED, SOFT-ANNEAIED PER QO-C 576 SPEC.
,CT' BEFORE DASH NO. IND'CATES OXYGEN-FREE COPPER STRIP, HOT-ROLED, SOFI'ANNEALED PER QH 576 SPECITI-
cATloN, T|f+PLATED PER A^ !i 2108-2.

VSF IOD CT 2 7

DASH NUMBER (7,500 |NCH)

^,tAItR 
IAL (Tl N-PLATED COPPER)

vsF lon N I

PATENT APPLIED FOR

BASIC

II AUGIjST I96I



3f + t/f T. AUTEiIAL
THTCKI'trSs

D DIA.

vst 1075 coNlcAL SEAL

.I. 
TO BE USED WITH VsD IOOO BOSS DESIGN.2. REMOVE ALL BWRS AND SHARP EDGES.

IiATERIALT

FINTSH AND
PACKAGING:

EXAMPLE Of
C@E:

.A' BEFOiE DASH NO. INDICATES ALUMINUM ATLOY I IOO(25) SHEET
CONDITION O PER QQ-A.56I SPTCIFICATION.

,C' EEFORE DASH NO. INDiCAIE5 OXYGEN-FREE COPPER sTRIP,
SOFT-ANNEALED PER QQ-C-576 SPECIFICATION.

.CT" BEFORE DASH NO. INDICAIIS OXYG€N-FREE COF#R SIRIP,
SoFT-ANNEALED pER QQ-C-576 SptCtFtCATtON, TIN-PLATED pEti
Alils 2,08-2.

"Ni TEF.ORE DASH NO, INDICATES IC^,Y{ARBON N]CKET STRIP,
ANNEALED PER ASTM-BI62-58T SPECIFICATION.

PARTS TO BE CTEANED AND PACKAC.ED IN ACCORDANCE WITH
vol-sHAN sPEctFtcAT toN vs-vsF-s-l .
coNrcALtzED (stnFACE THREATEb).

N12l= DA5H NO. (3/4 O.D. TwE)
MATERhL (NICKEL)

BASTC NO.

FtATS

4 FI.ATS EQUALLY S?ACED

VSD IOOO PAGE OF 2 FOR

C INSIDE DIA

NOTEE

cT8I= DA5H NO, (r/rO.D. TtBE)

rriAIERrAr Oli.l n TED COPPER)

BASTC NO.
The Conicql Seol. shown or designoted hereon Is quthbrized for the exclusive
u* of Voi-Shon lndustries. lnc. under prime licen* frm Generql Dyrpmics.

PAIENT APPIIED FOR

T!IIE
SEAL'- CONtCAt

FOR BO5SE5
STR. THD.

DASH T
MATIL
s tzE

2 ,24 .215 'i03

3 3/16 .97 .165

4 th. - 354 _ 359 ?I1

5 s/t6 416 -121 -275

6 s/8 .171 176 .338

.0c5

I 1/2 -619 .651 .146

9 9/16 .717

.095

-722 .54
t0 5/8 .762 "767 .562
!, 3/1 .933 .938 .687

l4 7/8 r.065

i05

L0ro

l6 I t.183 1.188 ^936

20 t-t/t 1.496 r.501 1.175

,/. 1-t /2 1-7ts 1.79 1.410

28 t -2/t , tr(r 2 -115 I Aga)

32 2 2.3n 2"375 1.913

,0r0

{0 2-t 12 7.877 , Pa.' , <IYt

4 2-3/t 1 tr7 3.t32 2 -712

18 3 3,3n

.055

3.382 2.990

.015

CODE II)ENT. Nb,

922t5

l*orice To All Prm Receiving Thii Drowing

Thls drwing coloiro technicql infomqtion
prcprietory lo Voi-Shon lndustries, lnc. ond
ir only codll{mlly isued, Neither recelpt
w porsiq tl*itsf Mfers or tronsfen ony
rfht in, u liccm to ue ihe rubieci rcttci
of thc drwing e oy e-rign or technicql infr
rctio rlrryn lhem, w oy riglrt to ropro-
ducc thit dwing m ony pci therof rxccpl
fq mmufocturo by vmdor fq Voi-Shon Industrie:,
|rc. qnd for mifqcturc under ony wrillcn
liccm gmtcd by Voi-Sho lndusiric:, |rc.
Dlrtributic ln whole q in porr of thir droing
o oy roprcductio thc@f iald be limircd ti
tlw pm who ru:t reeswlly ravicw it for
the prrpoa obovc *t lath. No righl to rcpro-
auci ttiis aro*ing q sy port thercoi is gronied
unla by writgn ogr€orcnl with or written
pemido fra Voi-Shon lndu:kies, lnc.
Notaing qicird hcrein ir intendcd to restrict
tho' re by curtmrr of Voi-Shon in&rhie, lac.
of oygrrtr o poduch purcho*d fm Voi-Shon
la&:trlr, |rc,

STANDARD

vsF lo75
$3rlill

L

VOI.SI{AN MANUFACTURING COMPAT{Y
A DIVISIO N OF VOI-SHAN INDUSTRIES, C,

A

B

TUBE
slzE
o.o,

A
+,005
-"000

B
.000
" 005

+
c

+.005
-.000

D
.008
.000

+

t/8
?^')

.c60

.826

.125



VOI-SHAN MANUFACTURING COMPANY
A DIVISION OF VOI.SHAN INDUSTRIES, INC.

NOTES:

MATERIAL

FINISH & PACKAGING: I

EXAMPLE OF CODE:

TO BE usED v\/lTH vsD 1000 Boss DES|GN
REOUIREMENTS.

REMOVE ALL SHARP EDGE5 ANT, 8(nRS.

SEE VSD IOOO PAGE 2 OF 2 FOR INSTALLATION

THESE PARTS ARE ANNEALED. DII\4ENSIONS 'C" SHALL BE VERIFIED 8Y INSTALLING
THE GAGKET ON A 5TANDARD FITTING PER MS2,€85 OR MS24386 OF APPROPI,IATE SIZE.
AN OUT-OF-ROUND CONDITION WHICH DOE5 NOT REVENT SUCH INSTATLATION SHALL NOT
BE CAUSE FOR RUECTION UNLESs THE GASKET AAATERIAL 15 CREASED OR NICKED,

.A' BEFORE DASH NUMBER INDICATES ALUMINUM ALLOY IIOO (2S) sHEEI, CONDITION "O"
PER QQ.A-56I SPECIFICATION.
.C" BEFORE DASH NUMBER INDICATES OXYGEN FREE COPPER sTRIP, SOFT.ANNEALED PER QQ-C-576
SPECIF ICATION.
.CT" BEFORE DASH NUMBER INDICATES OXYGEN FREE COPPER sTRIP, SOFT-ANNEALED PER QQ-C-576
SPECIFICATION, TIN-PLATED PER AMS 2,{08-2.

"N" BEFORE DASH NUMBER INDICATES LOW.CARBON NICKEL sTRIP. ANNEALED PER ASTM-8162-587
sPEC IF ICAT IO N.

"NT" BEFORE DASH NUMBER INDICATES LOW-CARBON NICKEL sTRIP, ANNEALED PER ASTM_8162.587
SPECIFICATION, TIN-PLATED PER AMs 2408.2,
,,N5' BEFORE DASH NUMBER INDICATES LOW-CARBON NICKEL STRIP, ANNEALED P€R ASTM-8162.587
SPECIFICATION. SILVER PLATED PER AMS 24I0.
,.T" BEFORE DASH NUMBER INDICATES ]IN PER MIL-T-I2076.

PARTS TO BE CTEANED AND PACKAGED IN ACCORDANCE WITH VOFSHAN sPECIFICATION
VS.VsF-5-I. NO CODING WILL APPEAR IN THE PART NUMBER.

PARTS MARKETED IN BULK, WILL BE CODED WITH LETTER ''B' AFTER DASH NUMEER.

DAsH NUMBER (3/4 O.D. TUBE)

MATERIAL (NICKEL)

MSIC PART NUMBER

)

cT8

I r__ DASH NUMBER (I/2 O. D. TUBE)

MATERIAL (TIN PTATED COPP€R)

BASIC PARI trLlMEEI

CODE FOR NON-LOX CLEAN BIJLK PACKAGING

DA5H NUMEER (l/4 O. D. TUBr)

MAIER IAL (TIN)

BASIC PART NUMBER

PATEr..lT APPIIED FOR

V5'

CODE IDENT. NO

922t5
STANDARDAP'TOY!o DA'f

3 JANUARY I962

VSF IO75
9II zgt 2

La?t$ tlvr6loil DAtl

T ITLE

SEAt - CON tCAt
FOR BOSSES

STR. THD.

BI-



VOI SHAN MANUFACTURING CCMPANYA DrVrsroN oF vor-sr-rAN rNOUSinris, rNc.

(:rEr NOTE 3) LL DEPTH E

D RAD

FITTING END PER
vsD l00t (3 PLACES)

DRILL IHRU

A

c

NOTES:

MATERIALT

I. FITTINGS SI-ALL BE FREE FROM l-tANGING BURRS AND SLIVERS.2. A/AXIMUM SURFACE ROUGHNESS (REF. MIL-STD-IO) I25 [rIN iKrPr AS NOTED3. LEG CENTERLINES TO BE SQLARE'WIIHIN * Z-I/ZO rOP, ii2ii.UP-iO INO
INCLUDING -6 AND WtTHtN t t_1/f ron stzrs _e nNo ABOVE-4. TAG OR MARK CONTAINER WITH PNNT NO.s. FLUoREScENT pENETRANT tNSpECT prR nui z&s.

CORROSION RESISTANT STEEL PER A MS 5745.

EMMPLE oF coDE: vsF l 100-12, TEE-TUBE, BRAZING, FoR usE wtr+ 3/4 o,D. TUBING. 3 poRTs pER vsD lool-12

DIMENSIONS IN INCHES

ToLERANcES UNLESS oTHERWISE SPECIFIED: FRACfloNS + 1/&, DECTMALS +.olo, nNGLES + 1o

Y Y
I

Ir v

DASH
NO.

TUBE
o.D.
REF.

A +.020 B *.020 c * .010 D +.020 E
+.040
-.00

4 1A -526 r.052 -526 .062 .573
s/16 .575 l.150 -575 .062 .622

6 3/8 A\A l -312 AqA - 09:] 714
't /, .771 1 -s46 771,

^ 093 .836
l0 s/8 I.8l 6 _908 .971
t2 3/4 I -028 2^056 1^O?A -125 I.O9I
l6 I 1.272 2.544 1-272 - 125 In 1-1 /4 | -547 3-094 1-U7 -12s 1.672

_1-t /2
1-3/4

l"&7 3-614 1 -81\7 lr{ 'I 
- 9i2

2A 2-130 4-2& 2- lio 187 2-255
32 2 2.4A 4-9n 2-4$t 2fr 2-618h ?-1 /) 2-9e) 5-9n 2-94) ,\n
48 3-4A 6.9n 3-4A .zfi 3.648

STANDARD
APPROVED DAIE

I0 June 1960
TITTE

TEE . TUBE,

BRAZING VSF IIOO
SHEET I Of I

B

I .Pod I .12s

1l t.(R



VOI-SHAN MANUFACTURING COMPANY
A DIVISION OF VOi.SHAN INDUSTRIES, INC.

FITTING END PER

vsD r00r (2 PtAcEs)
ro'1srr NoT[ O

C NAD"

NOTEST

lvlATER|ALr

EHMPTE OF CODEr

A

DRILL DEPTH D
(2 PIACES)

RAD

A

DASH
NO.

TTJBE
o,,Di,
REF.

A *.020 B + .020 c + .020 D
4.040
-" 000

1 t/4 ..s26 - IAA _nA? -573
5 4/tA 67( -ax) -o62 - 622
6 3/8 ^6s6 245 -o93 -7lE
g 1/' 773 $5 -093 -836
lo 4h on 174 trl 07t
t2 3/t I -028 ^4t5 - 125 t -091

l6 I 1 Ur7 444 I'E r -397
n 1-1 //. 1 q.l7 TatA -1?5 1- Aa,

_24 _
_B_

32

t-[ /2 t An7 RTft
^ r25_
_ tA7

I O?'
1-3/1 2^130 I-005 ) ,^\
2 _ 2.4& _

2^9&
I-r48 -rqn ,. AAA

) 2-1/2 I-398 -25t0 3- 148

3 3-4A t A/A ,<r .I IAfi

I. FITTINGS SHALL BE FREE FROM I.ANGING BURRS AND SLIVERS.
2. ll^AxlMUM SURFACE ROUGHNESS (REF. Mlt-STD-rQ) I25 RHR EXCEPT AS NOIED.
3. LEG CENTERLINES TO BE SQIJARE WITHIN ,T2-1/T FCR SIZES UP TO AND INCLUDING

-6 AND WITHIN *1-1/r FOR StzES -B AND ABOVE
4. TAG OR ATARK CONTAINER WITH PART NOi
5. FLUORESCENT PENETRANT INSPECT PER AMS 26.{Ii

CORROSION RESISTAM STEEL PER AMS 5745.

S F I'IO
PORTS

v
2

l-24, ELBOW-TI8E, BRAZ|NG, FOR USE W|IH l-ll2 o.D. TuBtNG.
PER VSD l00l-24.

DIMENSIONS IN INCHES

TOLEANCEI UNLESS OTHERWISE SPECIFIEDT FRACTIONS i 1/64, DEClli^AtS + .010, ANGIES * lo

+ #

STANDARDl0 Junc 196
DATE

vsF'llol
IITLE

EI,BOW .TUBE

BRAZING



VOI-SHAN MANLJTACTURING CCMPANY
A DIVISION OF VOI.SHAN INDUSTRIES, INC.

NG EN
vsD r0or (4

D PER
PTACES)

(sEE NOTE 3)

R,AD.

A

NOTES:

B

D

A
LL THRU

(2 PLACES)

DASH
NO.

TUBE
o.D..l

(REF.)
A * .020 B + .010 c+.04

4 J.052 .062( l. 150 575 ^o69
6 1.312

1.546-
.655 .093
.773 .093

IO /8 I.815 .908 .125
l2 2.056 I.028 .125
l6 I 2.544

-lr27z -1.547
.125

3.094 .125
24 3.614 1.W7 .125
2A 1-1, /A 4-2& 2^1n 187
32 2 4.9n 2-4e ^Bo

5.9n 2.9@ .250
I 6"9n 3-4A ^250

I. FITTINGS SHALL BE FREE FROM HANGING BI.'RRS AND SLIVERS.2. A4AXIMUM SURFACE ROUGHNESS (REF. MIL-STD-loj 125 RHR EXCEPT AS NOTED.
3. LEG CENTERLINES TO BE SQUARE WIIHIN * 2-I/2" FOR SIZES UP TO AND

INCLUDING -6 AND WITHIN T 1.\,/2, FOR SIZES -8 AND ABOVE.4" TA,G OR IdARK CONTA.INER WITH PART NO"
5. FLUORESCENT PENFTRANT INSPECT PER AMS 2645.

IvIATERIAL; CORROSION RESISTANT STEEL PER AMS 5745

EMMPLE OF CODE: vsF ll02-10, cRoss-TtEE, BRAZ|NG, FOR USE WITH 5/8 O.D. TtAlNG"
4 PORTS PER VSD IOOI-IO

DIMENSIONS IN INCHES

TOLERANCES UNLESS OTHERWISE SPECIFIED: FMCTTONS r 1/64, DECIt\^ALS * .OlO, ANGLES * Io

L+ #

I

r+-+-

STANDARD
APPROVED DATE

I0 June 1960

TIITE

CROSS -TUBE,

BRAZING vsF lto2
SHEET I O' I

I .szd
/16
/a
,2

/4



VOI-SHAN MANUFACTURING COMPANY
A DIV!SI,ON OF VOI-SHAN INDUSTRIES, INC.

A

6 HOLES
EVENLY SPACED
EACH END

AAARK PART
CHEA^. ErcH
SINFACE

A SECNON A -A

DASH
Nqr

TtBE
O.rDr

A B
+-000
- rl.t6

4 r/4 .48 :333

-5 5/16 .500 ,401

-6 3/8 .531 .470

-8 1n ;625 r610

-10 5/8 .87 .753

-12 3/4 .781 .890

-14 7/8 .906 1.045

-16 I 1.000 1. Irc
'18 1-1/8 1.1% I.316

-n 1-r/4 1.250 1.469

-22 r-3/8 1.37s 1.5?4

-% 1-t/2 l-500 1.7/0

-26 l-5/8 1.625 1.886

-28 1-3/4 1.750 2.01I

-30 r-7/8 1.975 2.,1n

-32 2 2-000 2rDs

NOTEST

IvIATERIALI

SURFACE
TREATMENT'

EXAMPLE
OF CODEr

I. REMOVE ALL TANGI NG BURRS AND SLIVRST
z, l4lxuum sRFAcE ROUGHNESS (REF;IMlL-sTD. -10)-125 RHR UNLESS OTHERWISE NOTEDT

3. ALL RLLET RADII ;OO5 - OA
l; DAaH No. tNDtcATEs rtBE o, D. lN SIxTEENTHS oF AN INCH.
N PARTS TO BE CLEA.NED PER VS-VSF.s-I.

ADD A AFTER DASH NUMBER FOR AM35O CORROSION RESISTANT STEEL PER AMS 5745.
ADD B AFTER DASH NUMBER Fq MIASS CORROSION RESISIANT STEEL PER AMS 5743.
ADD C AFTER DAs H NUMBiR FoR CORROsION RESISTA NT sTEEL ryPE 321 PER AAAI s6a5 .

nbo f lFfrn olSn NrrjMsiR'non ilfAuut,t ALLoY 6At-4V STABILIZED ANNEALED PER AMs 4928.

CORROSION RESISTANT STEEL: PASSIVATE PR MIL-S-5002
TlTANltJlvl ALLOYT NONEr

VsF I lo3.loA, CRES. STEEL, AM 350 Urylory,- PlAf ED FlfilNG,-FOR-SE.ylTI.5/9 o' D-' TUBING'

vii iios-ior, rliAr.trur'r nlioV, uuloii, sRAzroltTTlNG, FbR UsEwlTH s/8 o.D. Tl.tslNG.

DIMENSIONS IN INICHES
ioLrmr.rcri uN[ess orHERwlsE NoTEDT ANGLES *to, DECIMALs *.005, FRAcrloNs + l/64.

STANDARDAPPROVED DATE

IO JUNE 1960

vsFllos
loFl25 oCTOBER l9d0

DATE

IITLE

UNI ON
BRAZED FITTING

TYPE I

,,1

A

f1
hT

-t-ll 
r

i



VOI-SHAN MANUFACTURING COMPANY
A DIVISION OF VOI-SHAN INDUSTRIES, INC.

A

MARK PART NO..
C HEM; ETC H T HIS
S URFAC E

DIA

A

S ECTIO N
A-A

DASH
NO.

TtBE
G,D,

A
{010

B
+;005
. .YYI

4 1/4 .653 i338

-6 3/8 r596 ^525
-8 r/2 .655 ,715
-10 5/8 .77 )875
-12 3/t -791 ".905
-t6 I .9& l- I65

-n t-t/4 1 -?fi 1,464

1. REMOVE ALL HANGING BURRS AND SLIVERS.
2. AAAXIMUM SL'RFACE ROUGHNESS (REF. MIL.STDi .IO) I25 RHR UNLESS OTHRWISE NOTED.
3. ALL FILLET RADII iOO5 -.020.
4. DASH NO. INDICATES TUBE O. D. IN SIXTEENTHS OF AN INCTL
5. PARTS TO BE CLEANED PER VS-VSF-S-I.

ADD A AFTM DASH NUMBER FOR AM 350 CORROSION RESISTANT STEEL PER AMS 5745.
ADD B AFTR DASH NUMBER FOR AM 355 CORROSION RESISTAM STEEL PER AMS 5743.
ADD C AFTER DASH NUMBER FOR CORROSION RESISTANT STEET WPE 32I PER AMS 5615.
ADD T AFTER DASH NUMBER FOR TITANIUM ALLOY 6AL.4V STABIUZED ANNEALED PER AMS 4928.

A

NOfEST

lvtATRlALt

SLIRFACE
TREATMENTT

EXAMPLE
OF CODET

CORROSI ON RESISTANT STEELT

TITANltltvl ALLOYI
PASSIVATE PER MI L-S-sOOZ
NONE;

vSF It04-t0A, cRES. STEEL, AM 350, UNION, BRAZED FITTING, FOR USE!VITH 5/8 O.D. TuBlNG.
y5p lflx-loTr TITAN|UM ALLoy, UNloN, BRAZED F|TI|NG, FOR r.,6EWfiH5/8 O.D. TtEtNG.

+

J 77P17

STANDARD
25 oCTOBER 1960

DAIE

LATESI DATE

T!TtE

UNI ON
BRAZED FITTING

TYPE I I

DIME ONS IN INCHES
A

L

DII



VffiI-SHAFd MAIqUFACTURING COMPANY
A DIVISION GF VtrN-SHAN !NIDIJSTRIES, INIC.

CHEM;
PART NOi

ETCH THIS
ST'RFACE

A

SECTION A . A

DASH
NO.

TIJBE
0i D;

A
40I0

B
+.005
-i000

4 1/4 .653 ;338
d 3/8 ;596

"5%
-8 1/2 i 655 ;715
-.l0 5/8 "79 .875
-12 314 :D1 ;905

-16 I .980 I. 165

RFA,IOVE ALL I{ANGING BLRRS AND SLIVERS;
,\^AxlMtllil STJRFACE ROUGTF{ NESS (RS;'MIL-STD. -10) 125 RFIR UNLESS OTHERWISE NOTEDT
ALL FILLET RADII .005..020.
DASH NQ. INDICATES TIEE O1)DJ IN $XTEENTHS OF AN INC}L
PARTS TO BE CLEANED PER VS-VSF-S-Ir

ADD A AFTER DASH NUMBER FOR AM 350 CORROSION RESISTAM STEEL PER AMS 5745.
ADD B AFTER DASI{ NL,lviBER Fq AM 355 CORROSION RESISTANT STEEL PER AMS 5743.
ADD C AFTER DASH NUMBER FOR CORROSION RESISTANT STEEL TYPE 32I PER AMS.5645.
ADD T AFTER DASH NUMBER FOR TIIANIUM ALLOY 6AL-4V STABILIZED ANNEALED PER AMS 4928i

,4.

B
DIA

NOTEST

MATRIAL:

SLRFACE
TREATMENT:

EXAMPLE
OF CODEr

(

l,
2.
.ri
4.
5.

1

,1

CORROSION RESISTAM STEELT PASSIVATE PER MIL-S-5004
TlTANttltvt ALIOYr NONE,

vsF 'tI05-10A, cREs. STEEL, AM m, UNloN, BRAZED FITTING.FOR USEWITH5/8 O;D; Tl.BlNG.
VSF II05-10T, TlTANlur,n AL!-OY, UNION, BRAZED FITTING, FOR USE WITH 5/8 O;D; TUBING.

DIMENSIONS IN INCHES
TOTERAI.EES UNUTSS OTHERWISE NOTED: ANGLES *IO, DECIMALS Ir@5, FRACTIONS * I/64.

'a'a- 777a

{

STANDARD
25 oCTOBER 1960

DAIE

vsFl!05
SHEEI I

TIITE

UNI ON
BRAZFD FITTING

TYPE III

i


