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Table 1

Specifications for Pipe with ASA Desighations
and Titles of Standard Specifications

ASA ASTM
Desig- or API I Title
nation | Designation |
B36.1 | ASTM A353 | Welded and Seamless Steel Pipe
B36.2 | ASTM A72 | Welded Wrought-lron Pipe
Seamless Carbon-Steel Pipe for
B36.3 | ASTM A106 High-Temperature Service
p Electric-Fusion-Welded Steel
B36.4 | ASTM A134 Pipe, Sizes 30” and Over
B36.5 | ASTM A135 El;c;;z:c-Resistancg-Welded Steel
Electric-Fusion-Welded Steel
B36.9 | ASTM A139 Pipe, Sizes 4" to but not in
cluding 30”
Electric-Fusion-Welded Steel
B36.11 | ASTM A155 PipeforHigh-Temperature and
High-Pressure Service 4
Black andGHot-Dipped Zinc-
- Coated (Galvanized) Welded
G8.7 ASTM A120 and Seamless Steel Pipe for
Ordinary Uses
— | APISL | Line Pipe
— | API5LX | High-Test Line Pipe
- Seamless Alloy-Steel Pipe for
o ASTM A158 High-Temperature Service
Seamless Carbon-Molybdenum
— ASTM A206 Alloy-Steel Pipe for High-Tem-
perature Service
B36.16 | ASTM A211 | Spiral-Welded Steel or lron Pipe

ASTM A253

Welded Alloyed Open-Hearth
Iron Pipe

ASTM A280

denum Alloy-Steel Pipe for
Service at High Temperatures

Seamless Steel and Welded Aus-

T ASIM A312 , tenitic Stainless Steel Pipe
‘ Seamless 1 Per Cent Chromium, .
_ ASTM A315 0.5 Per Cent Molybdenum

Alloy-Steel Pipe for Service at
High Temperatures

Seamless Chromium-Molyb-"
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|12 | 12750 .180 | .250| 330 375| .406| 562| 500 | .688| .844| 1.000| 1.125] 1.312 [1.000 |18 | 7% [24% [12 |18% |6 | 10 [ 6.]15 |12
14 | 14.000 | .250 | .312| .375| a75| .438| 594| s00| 750 .938] 1.004| 1.250{ 1.408 | ...-f21 .| 8% {28 |14 |21 |-6%| 12 | ...|16% |14
16, | 16.000| 250 | .312| 375] .375| 500} 656| 500 | .844] 1.031{ 1.219] 1438 1504 | ... |24 |10 |82 |16 f24 |7 | 12| ...|18% [16:
18 | 18.000| 250 | 312 | 438 | 375 | 562 | .750| .500 | 838 1.156| 1.375] 1.662{ 1.781 | ... |27 |11% |3 |18 |27 | & | 12 | ...[21 [18
20 | 20000 .250 | .375| .500 | .375 | :594 | .812| .500 | 1.031] 1.281 | 1.500| 1.750| 1.969 | ... |30 |12% [40 |20 |30 | 9 |12 | ...[23 -|20
24 . | 24.000 (250 | 375 | .562| 375 | .688 | .969| .5001.219| 1531 1812} 2062 2344 | ... [36 |15 |48 |24 |36 |10% | 12 | ...|27% |24
30 | 30.000| 412 | 500| 625] 375| .. +..| H004 .. | ... | oo ... ) .o |45 |18 {60 {30 |45 |10% ... |-...] ... |30
36® | 36.000] .312 | .500| .625| 375 .750| ...| .500 54 |22% | ... |36 |54 |10%| - .| -.- |G
42@ | '42.000 3757 . .| 500 63 |26 42 ... 112 ... |a2@

. Nom. ‘ Nom. : Nom: . . ;
ouet | C M| H I;llg: ouet | C M H !;llg: Oyllel C ‘ M H 's’ggg outet| "G M | H
% 1% | i - - v | 20 | 15 PP PR
p e | [ | | 3% | o ol L |0 g | .|| g | g By 20
4, 8 | 3% | 8% | -4 .8 |+8% 8 7. e | RS B
1 ey 1. e 2% |au 3% | 4 10 | .6 8% | 7% 7 oo | 14 | 12 14 .| 20
w | 1w [ 1|2 | 2 3% | 8% |4 | 5 8% | 7% A A 135 20
- | [oiw |2 o 1% | 8% | 3% | 4 4 | 8| Th 1P 10 |15 13% | 207
% 1% [ o b s | L 112 |10 8|15 | e 2
1 1% 1% [ 2 1 | 3 4% 4 4 i 1 10- b aw | s, 24 |17 I
3, 7 7 - :
% | 1% .| 1% 2 3 4% 3% 4. 1 : . 20 17 17 - 20
K Y y , , 12 8 |10 9 8 : v
Y 1% 1% | 2 215 | a4y 3% | 4 | 7| & |10 (8% 8 : 18. 7| 17 6% |- 20
1% oV ‘ 2 4:& 3;/2 4 ’ 5 |.10 8% g | 24@ | 16 17 16 20.
11/4 . 2% N - 2% A 1/2 e - 11/2 4/8 3/8 4, : ‘ % : . E N PR . :g -}; . 125/ . gg
. 1 N 2% 2%_ 1/2 i ] - 7/ . . . : 14 3 1. PR R i 10 A7 151/: 20.
3% A 214 214 473 o ; 12 11 10% | 13 A ) :
Y |2 | 2w | e |3 ) 4B ) 4] S 4 |10 |11 10w | 13 [ e |22 [ .
: By - 3 | 4% | 4% | 5 8 |11 .| 9% | 13 | 2a |22 21 24
|2 2% 3 . 4% 4% | 5 .8 " 9% 13 sl ag | 22 .20 24
1Y o4 234 3. 2% 4% 41 5 A S 300 18 o5 " 191/2 o4
1% | 2% 2% | 3 2 | 4% | 4% | 5 , : I - I 24
1 T 2% 2 3. — ; 16 12 1., cee s 14 | o2 g . o4
% | 2% | 1w | s 6 | 5% | ... | ... | |18 |12 |12 ] 14 ‘ - '
v 5 [ 5% 5% | 5% | g ] 12 | 12 11% 14 [ 13 |28% | ....| :..
2% 3 DR S & 4 5% 5% | s» || 10 12 MW [ 14 1 30 | 28% | 25 24
2. 3 2% | 8% 5 | 3% 5% 5 5% | 8 |12 10% 14 s | 24 |26% | 24 24
Ve |3 2% | 3% | - | 3 5% | 4% | 5% | 6 |12 0| 10% | 14 20 | 26% | 23 24
4 |3 2% | 8% | | 2y | 5% | 4% | 5% [— : |18 |26% | 2% | o4
1! 8 | 2% | 3% E— T I YTV U | 16 | 26% |22 24
a | ' [ 7- ’ 6 |13% | 13 {-15 [T T 1= - T
‘3 3% ceo oo | : , : : ‘ 437| 30
2% | 3% | 3% | 3% 8 ? 6% |76 | 45 | 1 |13 18 I 3% |30 .| 28
: oo ; 8 5 7 6% | 6 | 12 | 13% | 12% 15 , ,
|2 3% ] 3 | 8% , , e 42®.| 30 .| 30 28
I P4 ; ; 4 7 8% | 6 10 | 13% | 12% 15 | 28
e i 3% | 2% | 3% a | 7 6 6 8 |13% | 1% | 15| 0 |2 |30 |26
1% | 3% 2% | 3% 2 ; > 97 4 10 20- | 300 |26

NOTES @ nght WaII thicknesses: are identical to stainless steel Schedule 108 in sizes @ May be of welded pipe, x-rayed and ,stressfyelle‘vgd.f

hru 127, and to Schedule 10 in sizes 14” and larger. L N . -
0} Standard Wall - thicknesses are’ identical to stamless steel Schedule 408 In © Other types, sizes and thicknesses of fittings on application.
sizes thru 127, ® Stocked in carbon steel and a variety of other metals and alloys.

@ Extra. Strong Wall thicknesses are 1dentica| to stalnless steel ‘Schedule BOS
in sizes thru 12”




'Energy Products Group ANSI Forged Steel F ianges

BULLETIN 691

REVisED s/69: " Gulf + Western Manufacturing Company ® P. O Box 485, Chicago; I11., 60690

150 LB. FLANGES 300 LB. FLANGES 400 LB. FLANGES
’ i Y . | No. and Y® No. and Y® ' No. and]  PIP¢
® Bolt @ Bolt @ @ Bolt Slze
Weld | SlipOn] L Size of Weld | Sl L Size of Weld | SIj L Size of

o 0|C Neck | Thrd. | Jomnt | €| Holes o/ C Neck | Thrd. | Joint | S"°'®| Holes o|C Neck | Thrd. | dotnt | ©"'®| Holes |
sl 3% Y. 1% % ] 2% | 4-% 3% % 2%e)| . % % 2%l 4-% 3%| s 2%s} - % % 2%| 4-% Y
%) 3%| % 2%es| % 3. 2% | 4-% | 4% 3 2% 1 1 3% 4-% 4% % 2% 1 1 3% 4%t Y

N 1 4% ] % 2%s e el 3% | 4-% 4% Wie| 2%e| 1%s 1Y%s 3%| 4-% 4% | We]. 2%e| 1%s. | 1%s 3%| 4% |1
{4l 4%y % | 2% e %sl 3% | 4-% 5% % 2%e| 1Y%s 1%s 3%\ 4-% | 5% He| 2% | 1% 1% 3% 4-% ] 1Y%
1% 5 el 2% % % | 3% 4-%p 6% el 26 1%s 1¥s 4V 4-7 6% % 2% 1% 1Y% 4% 4-% 1Y

2 6 % 2% 1 1 4% 4-3%4 6% % 2% 1%e 1%s} 5 8-% ] 6% 1 2% 1%s 1% 5 8-% {2
2%l 7 % 2% | 1% | 1% 5% | 4-% 7%] 1 3 1% | 1% 5% 8% |.. 7%| 1% 3% 1% 1% 5%| 8-% |. 2%
3| 7% Wis| 2% | 1¥e 1%e 6 4-% 8] 1% 3% 1%s| 1'%l 6%| 8% | 8%} 1% 3% 1%e | 1'%s| 6%)] 8% | 3
3%} 8% s 2%4 14 1% 7 8-% 9 1%s 3%s| ' 1% A% 7%| 8% 9 1% 3% | 1%e | 1'%s| 7% 8-1 | 3%
41 9 %s] 3 1%1s 1%s % 8-% |10.} 1% 3% 1% 1% % 8-% 10 1% 3% 2 2 7% 8-1 4

5110 el 3% | 1% 1%s 8% 8-7% | 11 1% 3% 2 1 2 9% 8-% N 1% | 4 2% 2% 9% 81 |5
6 .f11 1. 3% 1%e 1% 9% | 8-78 | 12%| 1%s 3% 2%s | 2%e | 10%| 12-% 12%2) 1% 4Y%e| 2% 2% 10% | 12-1 6

-8 131/2 1% 4 1% 1% 1% ] 8% |15 1% 4% 2%se 2%e | 13 12-1 15 1% 4% 2 | 2%s| 13 12-1%} -8

10 |16 | 1%s | 4 | 16 | 1'%e| 14% [ 1241 [17%| 1% | 4% | 2% | 3% | 15%| 161%/| 17%| 2% | 4% | 2% | 4 15% | 16-1%) 10

12119 1% 4% 2% 2%e | 17 .} 12-1' | 20%} 2 5% | 2% 4 17% | 16-1% 20% | 2% 5% | 3% 4% 17% | 16-1%} 12

14 21 1% 5 2% 3% 18% | 12-1%]{ 23 . 2% 5% 3 43 20% | 20-1% 23 2% 5% 3¥e 4% 20% | 20-13%} 14

16 |23% | 1%s | 5 | 2% |- 3% | 21% [16-1%|25%| 2% | 5% | 3% |. 4% |‘22%| 20-1%| 25%l 2% | 6 a%s | 5 - | 22% | 20-1%| 16
18 |25 | 1% | 5% | 2%s | 3'3%e] 22% [16-1%|28 | 2% | 6% | 3% | 5% | 24% | 241%| 28 | 2% | 6% | 3% .| 5% | 24% | 24-1%| 18

20 427% | 1'Me] 544 2% 4%s | 25 20-1%| 30%| 2% 6% | 3% 5% | 27 24-1%| . 30%| 2% 6% | 4 5% |27 24-1%]| 20 -
24 |32 1% 6 3% 4% | 29% | 20-1%] 36 2%. 6% | 4%s | B 32 24-1%| 36 3 6% | 4% 6% | 32 24-1%| 24
30 138%| 2% | 5% | 3% [... | 36 28-1%] 43 3% 8% 84 .. 39% | 28-17%| 43 4 8% | 8% .. 39% | 28-2vs| 30
36 |46 2% 5% | 3% 42% | 32-1%)] 50 4% 9% | 9% 46 32-2%| 50 4% 9% | 9% .. 46 32-2%| 36
600 LB. FLANGES ; . - 900 LB. FLANGES _ - o 1500 LB. FLANGES
%] B .| % 2% | 4-% | 4%] % 2% | 1% 1% 3% 4% 441 % 2% | 1% 1% 3l 4% f %
2% 1 1 1 3% | 4-3% 5% 1 2% | 1% 1% 3% 4-% 5% | 1.° 2% 1% 1% 3% 4T | U
2%s| 14s 1%e 3% | 4-% 5%| 1% 2% 1% 1% 4 4-1 5% 1% 2% 1% 1% 4 4-1. |1
2% | 1% 1% 1 3% | 4% 6% 1% 2% 1% 156 4% | 4. | 6% 1% 2% 15 1% 4% | 41 | 1Y%
2% | 1% 1% 4% | 4-% 7 1% 3% 1% 1% 4%| 4-1% 7 1% 3% 1% 1% 4% | 4-1%] 1Y
2% | 1%s | 1%s| 5 8-% | 8%| 1% 4 2% 2% 6%] 8-1 8% 1% 4 2% 2% 6% | 81 [ 2
3% | 1% 1% 5% | 8% | 9% 1% 4% 1 2% | 2% | - 7%] 8% 9% | 15 4% | 2% 2% 7% 8-1% ;21/2
3% | 1'%e | 1'¥s] 6% | 8-% 9%t 1% 4 2% 2% 7% 8-1 10%2{ 1% 4% 2% | 2%. 8 | 81 ‘/4
3% | 156 | 1%e| 7Y | 8-1 . .. AR R .. .. . .. AV .. .. .. e | 1/:
4. 2% 214 8% | 8-1 11%] 1% 4% 2% 2% 9%l 8-1% 12% | 2% 4% 3%s 3%s 9% | 8-1%} 4
4% | 2%. | 2% | 10% | 8-1%] 13%]| 2 5 3% 3% | 11 8-1%| 14%| 2% 6% | 4% 4% | 11% | 8-1%) 5
4% 1 2% | 2% | 11% | 12-1%] 15 2%e | 5% | 3% 3% | 12%| 12-1%| 15%| 3% 6% | 4'%e | 4WMe] 12% | 12-1%] 6
5% | 3 3 13% | 12-1%| 18%|. 2% 6% | 4 | 4% | 15%] 12-1%] 19 3% | B% | 5% 5% | 15% | 12-1%}| 8
.67 | 3% 4% | 17 |16-1%| 21%| 2% 7% | 4% | 5 18%| 16-1%| 23 4% | 10 6% | 7 19 12-2 |10
6% | 3% 4% | 19% | 20-13%] 24 3% 7% | 4% 5% | 21 20-1%2| - 26%] 4% | 11% | 7% 8% | 22% | 16-2%|12 -
6% | 8%s | 5 20% |20-1%| 25%| 3% 8% | 5% 6% | 22 20-1% | 29%| 5% | 11% .. 9% | 25 | 16-2%|14
7 4%e | 5% | 23% | 20-1%] 27%| 3% 8% | 5% 6% | 24%| 20-13%| 32%| 5% | 12% .. 10% | 27% | 16-2%] 16
7% | 4% 6 25% | 20-13%4] 31 4 9 6 7% | 27 20-2 36 6% | 12% .. 10% | 30% | 16-27| 18
7% | 5 6% | 28Y% |24-1%| 333%| 4% | 9% | 64 8% | 29% | 20-2%| 38%) 7 14 ‘. 11% | 32% | 16-3%} 20
8 5% .| 7% | 33 242 | 41 5% | 11%. 1 8 | 10% | 35% | 20-2%| 46 8 16 .. 13 39 16-3%( 24
. 9% | 9% .. | 40% |28-2% ] 48| 5% | 124 | 12% .. | 42%] 20-3% .. .. .. .. .. .. .. |30
1% [ 1% .. | 47 28-2%| 57%| 6% | 14% | 14% .. | 50%| 20-3% .. .. |36
2500 LB. FLANGES o ) WELDING NECK FLANGE BORESO@ ‘

Yol 5% 1%s 2%} 1%s 1% 3| 4% "1 Nom. o Double
w3 5| 1% 3% | 16 | 1Us! 3% | 4-% Pipe | Outside | Light | Sched. } Sched.| Std. ; Sched.| Sched.| Extra | Sched.| Sched.| Sched.{ Sched.| Sched.| Extra
101 sy | 1% 3% | 1% 1% v | a4 Size | Diam. | Wall@| 20 | 30 wall, 40 60 | Strong | 80 100 | 120 | 140 | 160 | Stron;
A% 7TV 1% | 8% | 2Ue | 2Ye | 5% | 4-1% %| o0840f 674] ... | ... | 0622] 0.622] ... | 0546] 0546] ... | ... ] ... | 0.464| 0.25
; 11/2 8 1% 4% | 2% 2% 5% | 4-1%4]- ~%| 1.050] .884| ... ... | o824] 0.824| ... 71 0.742| 0742| ... ... | 0612} 043

g 11
g AN =5, 2% | 2% | 6% | B1% B 1.315] 1.097{: 1.}049 1.048] ... | 0.957 0.957 ... | 0815} 0.59¢

/2’/2 10% | 2% | 6% | 3% | 3% 7% %) 1860 1.442 1.380] 1.380| ... | 1.278 1.278] ... ... | 1160} 0.89(
3 |12 2% 1 6% | 3% | 3% | 9 1%| 1900 1.682 1.610} 1.610| ... | 1500} 1.500{ ... .. | 13381 1.10
: ~4,,~ 14 3 k7 | ay a4 0% 2:,_ 2.375 | 2.157 . | 2.067| 2.067 1939} t.939{ ... e ... | 1.687 | 1.50:
5 | 16%| 3% 9 5% 5%} 12% & gvz 2875 2.635) ... | ... | 2.469| 2469| ... | 2.323} 2.323] ... v | 21251 17T
"6 (19 [ 4% | 0% [ 6 & 4% 3 3.500 | 3.260] ... ... | 3.068] 3088 ... | 2.900| 2.300| ... ... | 2624} 2.30
8 5 12% | 7 7 17 : ’3?/1 4,000 | 3.760] ... ... | 3.548} 3.548 3.364| 3.364] ... coen |22
5 6% 16% 19 |9 21 1 12-2%] g g,‘s&gg 4'580 g.gig g.gig i‘B$6 3.826f ... | 3.624 | ... 3.4:135 %g:

1 1 . )4 3, H:D7 ; 5. 5.295 K 8 .813} 4.813 45631 ... 4,313 | 4.06

T4 | 18% J10 10 2% | 12:9% 84| 6625 6.357) ... ... 1.6.065| 6.065| ... | 5761] 57611 ... | 5501} ... | 5187 4.89

- 8| 8625 8.329 8.125| 8.071| 7.981| 7.981| 7.813| 7.625] 7.625| 7.437| 7.187 | 7.001| 6.813| 6.87.

: - : SR 10 7] 10:750 | 10.420| 10.250 | 10.136] 10.020{ 10.020| 9.750] 9.750{ 9.562] 9.312| 9.062] 8.750} 8'500] B.75(

- (D:Always specify bore when ordering. ‘ 12 | 12!750 | 12.390| 12.250 | 12.0901 12.000 | 11.938'{ 11.626| 11.750{.11.374] 11.062 | 10.750 | 10.500 | 10.126 | 10.75(
‘Includes 1/16” raised face in"150 Ib. and 300 Ib. stand

‘,,® “g” oo "Esled 51"74,," rsetl Tana in 400 T, a”d‘ 14-°1.14.000 {13.500 | 13.376 | 13.250] 13.250 | 13.124 | 12.812]13.000 | 12.500] 12.124 } 11,814 |11.500] 11.188.|: ...

f;‘];:wer"s?:nggrd;““ y ralsed tace In and . 16 | 16.000 [15.500| 15.876 | 15.250 15.250 | 15.000 | 14.688{15.000 | 14.312| 13.938 | 13.564 |18.124 | 12.812 [~ i1,

~ @ Inside pipe diameters are also provtded by this table : 18 18.000 [17.500| 17.376 | 17.124| 17.250| 16.876 | 16.500| 17.000{ 16.124| 15.688 | 15.250 {14.876| 14.438]." ..

@. Other types, sizes and facings on application. - |20 20.000.{19.500| 19.250 | 19.000{ 19.250} 18.812 | 18.376| 19.000] 17.938} 17.438 | 17.000 }16.500| 16,062} ...
® Sﬁocked in carbon steel and a variety of other metals and 24 24.000 | 23.500| 23.250 | 22.876| 23.250 | 22,624 | 22,062 23.000 | 21.562 20.938 | 20.376 |19.876 | 19.312 ...

alloys . i p —
o, Light Wall dlameters are " identical . to stalnless steel gg 32838 §§§;§ 52888 §2;§8 ggggg 345001 ... ggggg
e He' ng fargeres thru 127 and fo Schedule 10 in a2 | 42000| ... | 41.250] SO D] IO ORI DGR INDPORN RSOSH =550

© 1968 Printed in U.S.A.



COUPLINGS

STANDARD MERCHANT COUPLINGS
HALF COUPLINGS - STANDARD MERCHANT, EXTRA HEAVY
EXTRA HEAVY (AAR) COUPLINGS - NON-RECESSED
API LINE PIPE COUPLINGS
NET PRICE SHEET

EFFECTIVE MAY 6, 2002

BLACK & GALVANIZED

PRICE SHEET # C - 502

B / éSEMlNOLETubqur Prodacts Co.

ISO 9002 CERTIFIED LOCATIONS:
Cambridge and Houston

9208 Jeffrey Drive
Cambridge, Ohio 43725

6247 Navigation Boulevard
Houston, Texas 77011

1-740-432-2146
1-800-523-2708
Fax No. 1-740-439-4160

1-713-928-6437
1-800-231-6345
Fax No. 1-713-928-8939



STANDARD MERCHANT COUPLINGS

Outside Net Price Per 100 pcs.
Trade  Wt./Lbs. Std. Diameter  Length Straight Tapped Taper Tapped

Size (In.) 100 Pcs. Ctn. (Inches)  (Inches) Black Galv. Black Black
1/8” 3 100 .563 13/16” $36.29 $44.32 $125.35  $135.18
1/4” 7 100 719 1-13/16" 50.01 57.59 128.15 138.50
3/8” 9 100 .875 1-3/16" 60.14 73.71 139.50 152.98
112" 17 100 1.063 1-9/16" 63.91 78.35 255.64 305.40
3/4” 26 50 1.313 1-5/8" 81.63 98.22 272.82 326.68
1" 40 30 1.576 2" 114.15 137.30  352.31 420.64
1-1/4” 48 25 1.900 2-1/16" 14572 17579  507.15 586.63
1-1/27 67 25 2.220 2-1/16" 184.56 217.92  507.15 586.63
2" 105 20 2.750 2-1/8" 264.31 32626  782.58 995.03
2-1/2” 209 Bulk 3.250 3-1/8” 752.77 924.63
3" 335 Bulk 4.000 3-1/4” 1056.50 1227.10
3-1/2" 482 Bulk 4.625 3-3/8" 1872.90  2162.78
4 461 Bulk 5.000 3-1/2” 1872.90 2162.78
5" 852 Bulk 6.296 3-3/4" 3430.17  4022.78
6" 1127 Bulk 7.390 4" 4106.54  4950.39

NOTE:
1. AIS| Specifies Straight Tapped in sizes up to and including 2”; Taper Tapped in sizes 2-1/2" and larger.

2. Taper Tapped 2-1/2" and larger - Black - OD Painted Black, Threads Electro Zinc Plated. Galvanized-
Electro Zinc Plated.



STANDARD MERCHANT HALF COUPLINGS

BLACK
Trade  Wt./Lbs. Std. Outside Diameter Length Net Price Per 100 pcs.
Size (In.) 100 Pcs. Ctn. (Inches) (Inches) Straight Tapped
1/8” 2 200 .563 11/32° $34.46
1/4” 4 200 719 17/32" 47.50
3/8" 5 200 .875 17/32" 57.13
172" 8 200 1.063 23/32" 57.36
3/4” 12 200 1.313 3/4" 65.34
1” 18 100 1.576 15/16” 91.28
1-1/4” 23 50 1.900 31/32" 116.57
1-1/2" 32 50 2.220 31/32” 147.66
2" 47 50 2.750 1" 211.43
Taper Tapped
2-1/2” 96 Bulk 3.250 1-1/2" 504.34
3" 160 Bulk 4.000 1-9/16" 707.98
3-1/2" 222 Bulk 4.625 1-5/8" 1255.13
4" 211 Bulk 5.000 1-11/16" 1255.13
5" 380 Bulk 6.296 1-3/4" 2298.05
6" 528 Bulk 7.390 1-7/8" 2750.56
NOTE:

1. Unless specified otherwise, half couplings will be supplied. Tapped the same as full couplings.
2. All Black Half Couplings furnished with phosphate coating - ideal for welding.

3. Galvanized prices on request.

EXTRA HEAVY HALF COUPLINGS

(NON-RECESSED)

Trade  Wt./Lbs. Std. Outside Diameter Length Net Price Per 100 pcs.
Size (In.) 100 Pcs. Ctn. (Inches) (Inches) Taper Tapped
1/8” 2 200 .563 15/32" $99.56
1/4” 4 200 719 3/4” 130.45
3/8” 6 200 .875 3/4" 142.00
172" 1 200 1.063 1” 192.24
3/4” 17 100 1.313 1" 205.13
1” 26 50 1.576 1-1/4" 261.15

1-1/4” 51 50 1.900 1-5/16" 419.47
1-1/2" 45 50 2.220 1-5/16" 419.47
2" 92 30 2.750 1-3/8” 638.46
2-1/2" 172 - 3.250 2" 948.43
3 212 - 4.000 2-1/16” 1126.36
3-1/2" 297 - 4.625 2-1/8" 1513.68
4" 384 - 5.000 2-3/16" 1780.51
5 485 - 6.296 2-3/16" 2541.23
6” 685 - 7.390 2-5/16" 3115.94
NOTE:

1. Unless specified otherwise, Extra Heavy Half couplings will be furnished with Standard chamfer.

2. All Black Half Couplings furnished with phosphate coating.
3. Galvanized pricing on request.



EXTRA HEAVY (AAR) COUPLINGS

(NON-RECESSED)

Trade  Wt./Lbs. Std. Outside Diameter Length Net Price Per 100 pcs.
Size (In.) 100 Pcs. Ctn. (Inches) (Inches) Taper Tapped
1/8" 4 100 .563 1-1/16" $142.24
114" 9 100 719 1-5/8" 186.34
3/8” 14 100 .875 1-5/8" 202.86
1/2" 25 100 1.063 2-1/8" 274.60
3/4” 36 50 1.313 2-1/8" 293.05
1” 56 25 1.576 2-5/8" 373.06

1-1/4" 108 25 1.900 2-3/4" 599.25
1-1/2" 95 20 2.220 2-3/4" 599.25
2" 201 15 2.750 2-7/8" 911.83
2-1/2” 353 Bulk 3.250 4-1/8" 1354.90
3" 461 Bulk 4.000 4-1/4" 1609.08
3-1/2" 625 Bulk 4.625 4-3/8" 2162.41
4" 788 Bulk 5.000 4-1/2" 2543.57
5" 1050 Bulk 6.296 4-5/8" 3630.34
6" 1451 Bulk 7.390 4-7/8" 4451.32
NOTE:

1. Sizes 1/8" thru 1 1/2” treated with phospate coating to inhibit rust.
2. Galvanized prices upon request.

API LINE PIPE COUPLINGS

(RECESSED) Net Price Per 100 pcs.
Trade  Wt./Lbs. Std. Outside Diameter Length Taper Tapped
Size (In.) 100 Pcs. Ctn. (Inches) (Inches) Black Black
1/8” 4 100 .563 1-1/16" $142.24 $153.61
1/4” 9 100 719 1-5/8" 186.34 201.38
3/8" 13 100 .875 1-5/8" 202.86 22243
1/2” 24 100 1.063 2-1/8” 274.60 327.43
3/4” 34 50 1.313 2-1/8” 293.05 350.83
17 55 25 1.576 2-5/8" 373.06 451.85
1-1/4" 103 25 1.900 2-3/4” 599.25 693.19
1-1/2° 90 20 2.220 2-3/4” 599.25 693.19
2" 186 15 2.750 2-7/8" 911.83 1153.77
2-1/2" 327 Bulk 3.250 4-1/8” 1354.90 1518.60
3’ 409 Buik 4.000 4-1/4" 1609.08 1813.39
3-1/2" 592 Bulk 4,625 4-3/8" 2162.41 2584.29
4" 759 Bulk 5.000 4-1/2" 2543.57 2969.91
5" 998 Bulk 6.296 4-5/8" 3630.34 4336.68
6" 129 Bulk 7.390 4-7/8" 4451.32 5319.76
NOTE:

1. Taper Tapped 3/4” per foot. Sizes 1/8” thru 1 1/2” treated with phospate coating to inhibit rust.
2. Couplings 2" and larger - Black OD Painted Black. Threads Electro Zinc Plated.
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ENGINEERING DATA -DIMENSIONS

DIMENSIONS 250# CAST IRON FLANGED FITTINGS

Working Pressures .

1" to 24" - 250 Pounds Steam
1" to 12" - 400 Pounds Cold Water
14" to 24" - 350 Pounds Cald Water

Dimensions in Inches
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CRANE

Iron Plugs

Countersunk Plug

Cored Solid Cored Solid 34 and Y-inch sizes
Square Head Plugs Bar Plugs have a hexagon hole.
X
List Prices, Each £
Size Square Head Plugs Bar Plugs Countersunk Plugs In
. Right Hand Right Hand Right Hand =
Cored Solid Cored Solid _._
Inches Black Galv. Black Galv. Black Galv. Black Galv. Black Galy. —]
7 07 12 3
1, 07 12 13 23 -5
3% 4 .07 12 .13 22 —
% 07 12 13 22 i
34 .09 .15 .18 .30 .18 | .30 : f‘"s E
1 .10 .17 .20 .34 .20 .34 =z
114 .14 .24 .22 .37 .22 .37 4
1% .19 .32 .29 .49 .29 .49 =
2 . .27 .46 .40 .68 .40 .68 €
VA .46 78 .58 .98 .58 .08 —%
3 . .65 1.10 .94 1.60 .94 1.60 —
3y .1.00 1.70 1.45 2.45 1.65 2.80 - 1
4 1.15 1.95 1.75 3.00 2.80 4.75 Hl.
5 1.95 3.30 2.90 4.90 [ J—
6 2.30 3.90 3.50 6.00
8 4.40 7.50 6.00 10.00 —_
« 1
Service suggestions: Cored and Countersunk American Standard: These plugs conform to the —
Plugs are generally used with: American Standard for Ferrous Plugs with Pipe !
125-Pound Cast Iron Fittings Threads (B16.14-1949). T
150-Pound Malleable Iron Fittings - .
Materials '
Solid Plugs are generally I:ISC'd with: Style Steel MaIlleable %ast N
250-Pound Cast Iron Fittings ron ron J
3oo-Pound Malleable [ron Fittings Square |Cored All sizes i
Head |Solid 1% to 1p"” 34" and larger
Solid Plugs sizes 34-inch and smaller are recom- Cored All sizes -3
Bar > T
mended for the same pressures and temperatures as Solid : All sizes
the No. 309 Steel Plugs shown on page 260. Countersunk | Yato " | 3 to 114" [114" andlarger :
| -
1
|
{
H
] .
IN "—1

Diversified and complete, the Crane line fulfills the re-
quirements of specialized or general piping installations.
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CRANE

Outside Hexagon

Inside Hexagon

List Prices, Each

Face

Face Bushings in sizes Y{-inch
and smaller do not have lugs

(not illustrated).
] Size Hexagon Bushings Face Bushings Eccentric Bushings
|
| Inches | Black | Galv. | Black | Galv. | Black | Galv.
! 1 12 18 .18 27
: E7A 12 .18 .18 .27
\ A 13 220 20 230
. T T Eccentri
i 17, L21 .32 .36 .54 .60 .90 ‘
| 11 .25 .38 -45 -69 .66 1.00 List prices shown at the left
z_ 2 .30 .45 .61 .92 .90 1.35 apply on]_y to stock items. A
b i_2% -42 -63 -80 1.20 1.50 2.25 tabulation of the sizes carried in
i 3 -57 -85 1.05 1.60 2.10 3.15 stock and the materials from
/ 31/2 .90 1.35 1.75 2.65 2.80 4.25 Wthh they are made_cast iron’
L 4 1.15 1.75 2.10 3.15 3.70 5.50 malleable iron, or steel—is shown
5 2.00 3.00 3.20 4.80 5.00 7.50 - inthe table below. Other sizes or
6 2.40 3.60 4.80 7.20 6.60 10.00 materials are special; prices are
8 4.50 6.70 13.00 19.50 furnished on application.
Bushings Carried in Stock
Hexagon Face Eccentric
Yo x% s 2 x1% m 4x31% i xY s 2Y%x2 m 14x34 3ox2Vh
% %l s x1} x3 3% xVi s x1Ys m xVa xZ
xlg s x1 x4 xlg s x1Y; m 1% 34 x1
Y2 x¥% m x4 x2 Yo x3% s 3 x2% m xVh x11
x4y m x4 x14 xly s x2 m 2 x11, 4 x3
x¥g m x4 x134 xWs s x1¥% m x1 x2Y4
34 xlp m x¥ x1 3% xlhp s x1Yy m %34 x2
x¥% m 2V%x2 m 5x4 x348 s 3hx3 m x5 x115
xY4 x14 x334 x4 s x2Y m 2ex1%% x1Y4
xYg x144 x3 1 x3; m x2 m x1y . x1
1 %34 m x1 x214 xV5 -m 4 x3% m x1 5 x4
xVa x4 x2 x3% m x3 m x34 x3Y%
x343 x4 6x5 x¥4 m %2V m x Vo x3
x4 3 x2 x4 1Yx1l m x2 3 x2 x2Y5
x4 : x2 x314 x3% m 5 x4 m x11 x2
1x1 m x114 x3 xls m %3 x1%4 6 x4
x34 x1Y4 %214 1%x1%, m 6 x5 m x1 x3
xY5 x1 x2 xI. m x4 x34 x2V,
x3% x4 8x6 x3 m x3 x2
, x4 x¥4 x5 xYy m. 8 x6 m
o 1Yox1Y4 m 363 x4 2 x1lh m
: x1 - x214 x314 x1%4 m
x4 x2 x3 x1 m =
x5 x1%4 x¥% m
- x3% x134 x¥2 m
xl x1
Notes

m—Letter “m" indicates sizes made of malleable iron.
. s—Letter "s” indicates sizes made of steel.
Sizes not indicated with either “m" or “'s” are made of cast iron.

Hexagon bushing sizes set in light face type have an inside hexagon.
Other sizes (set in bold face type) are made with an outside hexagon.




CRANE

125-Pound Cast Iron Fittings

Dimensions of Straight Sizes, in Inches

4

45° Y-Bend

The engagement normally required to make a tight joint be-
tween male and female pipe threads is shown as dimension
"Z"inthetable;it appliestoall 125-Pound Cast Iron Fittings.

List of Sizes of Reducing Elbows and Reducers

A >l A 'd
. A”‘é: iy BS
_f?_rJ ] & : T
- ] A (_I B
: = T
Tee Cross 45° Elbow
-I Thread
ngagement

Thread Engagement
(See page 494.)

and

Size| A B C D E
. | 1%, | %

38 | 184¢ | 13/4¢

Yo 14 %

34 1546 1 3 214

1 114 14 3%, 234

114 134 1846 | . 4Y4 3

1% [ 11846 | 1746 | 4% | 3134¢

2 2y | 11146 | 534 4%,

2Vs | 2146 | 11546 | 634 | 5346

3 3% [ 2346 | 7% | 6%

3% | 3%e | 2%

4 3% | 2% | 9% | 7% | 246
5 43, 3146 234
6 5l 3746 25
8 6% | 4% 34

90° Elbows Dimensions, in Inches
Size .
F G -G~ r..H..I |.-]->|
a b ' i
Yo x% 146 1146 Fi= , ‘@}
3] 1 134 11, '
4 xa/z 1516 134 90° Elbow Reducer Eccentric
1 <% 7 % (Concentric) Reducer
xY 114 1846 P
1Vx1 19 15 '
423/4 1722 19/?2 The prices of Reducing go® Elbows and of Reducers
xVp 17%e 1% shown on pages 150 and 151 apply only to the sizes listed
EVASEVA 134 113/, here; the size of the larger opening determines the price.
x1 1% 134 -
<% | 1% 134
x% 1% 134 Eccentric Reducers-
7 x114 ) 2%
xi% 1;;;16 21516 90° Elbows, Pitched (CReducers ) Size J Size J
X 4 : oncentric
x34 134 2 Size 1V4x1 215 3ox1l, | 3l
Xl/z 13/; 2 F G Size H Xa/; 21/8 x1 3]/8
22 2 %6 a b Tx1ly | 2Y, || 4 x3% | 3%
x1Y% 2y, 2746 34 xl 1346 11, 34 %1 11 x1 2Y x3 33%
x1Y4 2y 2746 1 x3% 15/ 13 1 x3 1% x3 27 x2Y% | 33
x1 2 2%6 ([Tl 1%/ 154 xV | 11U (27 <115 [ 274 x2 33%
3 X2 | 2% 3 Tox1¥, | 134 11346 || 1x1 2% x4 | 276 x5 | 3%
x2 2%¢ %6 |2 x11k 2 2, 1hx1Y, | 21 x1 276 x1l4-1 33
1Y | 2% 21544 : 2 x1% | 274, x% 2% x1 3%
x1%4 | 2% 2% 1Y | 26 || 2Vax2 e |[5 x4 3%
316x3 37%e 3% x1 2746 x1Vs | 21144 x3l% | 3%
4 x3% 334 3% 2Vpx2 254 x1Yg | 21144 x3 3%
x3 3% 311/16 3 le/z 27/8 x1 211/16 X21/2 37/8
x| 3, 31Ye x2 2% 3, x2% | 2554 x2 3%
x2 2% 3% 4 3%, | 33 x2 21846 |16 x5 [ 43
5 x4 31546 4546 x3 33 x1V5 | 2154¢ x4 434
x3 3746 4y x2Vp | 334 x1Vy | 2184 x31p | 4%
x2%% 36 41 x2 33% x1 21546 x3 434
6 x5 457 51/ 5 x4 3% 314x3 3% x2Y2 | 434
x4 4l 41544 6 x5 434 x2% | 3% x2 4%
x3 4V 41% x4 43 x2 3% |8 x6 51}
8 x6 514, 6546 8 xb 51, x1V, | 3l x5 51

Di;

The i
page
listed
page;
ing d

Wher
size ¢
of th
on th

34 %34
% xVs
1% xV
1 x34
1 x¥%

1 xY%
3% x%
1Y,x1Y,

1Y4x1
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CRANE 153
. -
125-Pound Cast Iron Fittings
Size Size
K L M K L M
List of Sizes of la b ¢ a b ¢
Reducing Tees 1Y4x3%4 <140 134 1946 134 |2%x2 x% | 1134, 15 214
and x1 1%4¢ 1% 154 xVa | 134 1Y, 234
] . . x4 | 174 134¢ 1946 ||2Vax1Vax2¥| 2114 | 2746 | 21146
Dimensions, in Inches 1VaxYs x1Y4| 134 1% | 13 x2 | 2% 2% | 2%
xl | 1%4¢ 134 154 x1Ve| 214 115/4¢ 2746
1 x1 x1l4| 138 154 196 |[2Vex1Vgx2Yel 214 | 2746 | 216
1ax1Vax1yl 1134 | 1134 | 11344 x2 2746 2% 2%
x1 154 154 134 x1V5| 2346 115844 2746
a i x3%4 | 1% 1 11146 ||2%ax1 x2V| 2134 | 2546 | 21l4s
M xYe | 134 1% 1% x2 | 2%g 2% 2%
1axllax1lel 1154¢ | 1134g | 1154¢ |[2Vhx34 x21h| 21146 | 284 | 2114,
x1Y4 11344 134 11344 xVo x2Va| 2146 | 284¢ | 21145
Reducing Tee x1 154 1%46 134 xVs %2 2746 24 2%46
x34 114 1746 11146 112 x2 x2V| 2946 2%%46 21,
xVe | 134 1846 154 x1Yax2Vel 294 2746 2%
1%x1  x1Y5 11546 134 11546 x1Vix2Ve| 29%6 234 2746
XIIA 113/15 15/8 113/16 ><1 le/g 29/15 23/8 27/16
. . x1 154 1746 134 1Vox1Vsx2Vs| 274g 2746 21,
The prices of Reducing Tees. on Vo | 174 1546 | 114e 3 3 <25 2% 7% 3
page 150 apply only to the SI.ZES llﬁ_x:"/; Xll/z 115/16 111/16 115/16 <2 29/16 29/16 215/16
listed here‘ and on the following Vo x1V4| 11544 15 11544 <15 2544 2546 234"
page;thesge of the largest open- Vo x1| 1134¢ | 1%s 113/, x15| 2344 Bhe | 21146
mg determmes the price. IIAxll/;xllfg 113/16 1’13/16 113/16 x1 2 2 25/8
. x1  x115 11344 134 1134¢ x3 | 1154¢ | 11844 2%
When ordermg, a}ways namethe ||; «l x114 134 134 15 xVo | 1154 | 1154 | 29%e
size of openings in the sequence |73 4 2 3 |3 x2%x3 31 3- 314
of the lower case letters shown «1Y| 13546 | 11546 | 2V4g <2 234 211, 3
on the illustration above. 1 134 13 2 <2 2% 214 2154,
x3 | 1% 154 115/¢ x1Va| 284¢ 2 234
x| 1 1Y, 1% x1V4l 2346 2 21144
2 x1l4x2 2Y, 24 2y x1 2 11544 254
x5 2 1154¢ P27 xVe | 2Vhe | 11%4g | 214,
- x1Y4l 1154¢ 11346 246 |13 x2 x3 35 21546 315
Size <1 | 1% 15% 2 <2V 2% | 2% 3
K L M x¥% | 1% | 1% .| 1154 x2 | 2%e | 2% | 2154
a_ b ¢ < | 1Y% | 13% 1% <116 2544 2 2%
Yo xVe x% | 1Y 1lg 146 |2 x1Vax2 Y 246 24 |13 x11ex3 3 234 3
xVy | 146 1Y6 | 1l x1%l 2 11344 215 x2Va| 21346 | 2% 36
34 x% xVo | 1346 1346 1Y, x1ly 1154 134 2146 |13 x1Vx3 3% 234 3
x% | 1% 114 1346 x1 134 1%4¢ 2 x2Val 2134g | 2% 344
x4 1Y 1% 1346 2 x1 x2 A Y/ 2 Y, 3 x1 x3 34 254 35
3 xVo x34 | 1546 1Y, 1544 x1%l 2 11344 2% x2Vs| 2134g (™ 2946 36
: x5 1346 14 1Y, <1V 1% 134 2_1/16 3 x34 x3 ) 3l 254 315
Yo xVo x34 1Y, 114 1346 [12 x34 x2 21, 11546 AVA 216%215%3 3 3 234
1 x1 x34 1546 1546 134 xVa x2 2Y, 115/¢ 2y, x2 x3 36 21546 2136
’ xVa | 1Y 1Y, 1846 xVe x14[ 2 1134¢ 215 x1Y2x3 36 | 21346 | 21346
x4 1Y, 14 134 1V5x1V5x2 2% 214 2 x1Vyx3 36 21546 |- 21346
1 x34 x1 1746 134 174¢ x114x2 214 246 2 x1 x3 36 21546 2134,
x34 154¢ 15/4¢ 134 x1 x2 2l 2 2 2 x2 %3 21546 21546 2%
xVo | 1Y 1346 1346 |[1Vax1Vax2 | 2l4g 26 | 11546 ||3Vax31ex3 3346 336 33
1 x¥% x1 174¢ 184¢ 1746 x1 x2 | 2lg 2. 1% x2Ve| 2% 2% 3%46
x34 | 154 1Y, 134 |214x21ex2 2% 21 2% x2 2% 2% 3346
o xo | 11 1346 1846 x1| 214 2V, 2746 x1Vel 2746 2746 3146
1 xY x1 1% 134 11, <1l 214 214 23% x1V4| 2846 2546 3
34 x%x 1 134 134 1846 x1 | 11834¢ | 1184 | 2546 x1 p27 2 21534
1946 1946 154 x34 | 11344 | 11344 2V |3%x3 x3%| 374 376 3746
1746 1746 1%4s xVa | 1134 | 11344 2Y, x3 3346 3% 3%
1546 1546 1% (12Vax2  x2Vp 2114g | 2%¢ | 2'Vg x2¥el 27 21346 | 354
134 154 134 x2 2V, 2 2%46 x2 2% 2%e 3346
]::/16 1746 154 x1 214 2 27{13 x1%a| 23 2546 36
1 15 18, x11 21 115 2 .
1522 11/2‘6 11/}26 1 % 11526 1326 zs/ﬁ Continued on next page.




= dron Plugs............, page 166

Iron Bushings......... page 167

x114x1 2% | 234 |34 |36

CRANE 155
125-Pound Cast Iron Fittings
List of Sizes of Reducing Crosses
‘ and
Dimensions, in Inches
Size Size
R S T 19} R S T U
a b c d a b c d
11x1Vx1 1 154 | 154 [11346|1134¢|| 3%ax3 x1V4x1l4| 214 | 2%4 | 3 3
. x1¥4x1  x1 154 | 185 |11346|11344 x1 x1 2V, | 214 | 3 3
Reducing Cross 2 x2 xI xI | 1% |13 [ 2 | 2 ||& x& x3Vx3%, | 3% | 3% | 3% | 3%
x1Vox1Yyx1Yy | 1% | 1% | 2146 | 2VAg x3 %3 3y | 3V | 354 | 354
x1Vx1  x1 134 | 134 2 2 x2Vox2Vs (215/46|215/4¢] 3946 | 3%6
2ex2Vex2 x2  [27he|2%e6|2%s6|2%s x2Wax2 12154621546 396 | 3%s
x1Vox1Y, 1234612346 | 2746 | 2746 x2 x2  [2114g|2114¢| 3V% | 314
x1Vex1Y4 {23416 | 2346 | 2746 | 2746 x2  x1Ys (2114621 14¢} 3V5 | 314
x1Yyx1ly | 215 | 214 | 234 | 234 x1Vox1Ys (2746 | 2746 | 3546 | 3546
x1lx1 |24 2446 | 2% | 2% x1V4x1Y, 12546 | 2546 | 3546 | 3546
x1l x1 1154 6(1154¢6| 2546 | 2546 x1 x1 2546 | 2546 | 3546 | 3546
242 x2 x2 276 | 2746 | 2%6 | 2% s || 4 x3Vax2Vex2lh (21544121546 3946 3%
x1Vax1Vs | 2346 | 2346 | 27416 | 2716 x2Vax1  1215461215/44| 3946 | 3%4
x1Vx1Y, 121461 2V46 | 234 | 234 x2 x2 [21144[21146| 3% | 31k
The prices of Reducing Crosses xAaxl | 26| 216 | 2% | 2% 2 x1ify 2134621 V46) 3%4 | 3%
on page 151 apply only to the ' xl x1 (118461156 296 | 2%16 x1¥ox1e 127/ | 2746 | 3946 | 3%6
sizes listed here: the size of WoxLax1Yax1 | 2% | 2%6 | 2746 | 276 x1Vex1  |2746 | 2746 | 3546 | 3546
the largest opening determines x1Yax1Ys | 21461 206 | 2% | 2% x1¥ax1i4 | 2%6 | 2%6 | 3%16 | 3%6
the price. 3 x3  x2px2V4 213621344 3146 | 31A6 (| x1Yax1 2846|2546 | 3%6 | 3546
. x2 x2 2%6 | 2%56 [21546/21546|| 4 x3 x2VAx2  |21544[21544] 3946 | 3%
When ordering, always name x2 X]']/Z 29/16 ZBAG 215/16 215/16 5 x5 x4 x4 4 4 4.% 43/3
the size of openings in the se- xL¥ex1Va | 296 | 2%6 |21 %16[21 Y16 x3Vex3le | 4 4 | 4% | 4%
x1Vex1Y) {2546 | 2546 2134621346 x3 x3. 3%, | 3% | 4546 | 4546
quence of the lower case let- Wtz 12370 2372 | 235 ] 23 Wats |33 337 | a1r | 41
ters shown on the illustration xLVax1Vs | 2%6 | 2%s | 2% | 2% x2ox2Ve | 3%16 | 3% | 4% | 4%
cp se_m x1x1 234612346 | 234 | 234 x2V5x2 3346|3346 | 4V4 | 4Y4
above. For example, if “a b K 11/ b1t A e ! K
size is 2%” “b” is 2, and “e x1 x1 214612146 21146121 V46 - x2 x2  |2154¢[2154¢| 414 | 414
Wl ” . . 3 x2lax2lox2  |213/6|2134¢4| 346 | 3146 x2  x1l4 21546121544 415 | 414
and “'d” are 1”, the size is 0 o7 Jo15s.lp1s 1114 114 g1 4 H
written: 234 x 2 X 1 X 1". x2 x2  |2%4¢|2%s (2154621546 x1Yax1Ys |21144(2114¢
, , %2 x1% (2945 | 2%6 |21546[21 %16 x1Vax1ly (211461211461 4 | 4
x2  x1Vy 12946 2% ¢ [21546/21%46 x1Yax1Y) 12946 | 2% |31546|31546
x1Vox1Vs | 2546 | 2546 [21346(21346]l 5 x4 x3 x3 3V, | 3V, | 4546 | 4546
x1Vyx1Y4 (234612346 | 234 | 234 x2Yox2Ys | 3346|3346 | 4Y4 | 4V
x1l)x1 234612346 234 | 234 x2Vox2 334613346 | 44 | 4%
) x1 x1 24612146 121146121146 x2 x2 [215/4¢|21546| 45 | 414
3Yox3Vax3 %3 3346|336 | 335 | 3% x1Vex1Yy (21146121144 4 4
x2Vox2Ve | 27 | 2% | 3546 |3%46|| 6 x6 x5 x5 | 4% | 45| 5 | &
x2 x2 | 284 | 25& | 334613346 x4 x4 41/ 141/ 14154641546
x2 x1Y% | 2% | 2% | 3346|3346 x3Vex3Ve | 4V | 4V16 [41%41641%6
X2 xl% 25/8' 25/8 33A6 33/16 x3 x3 39/16 39/16 413A6 413/16
x1Vax1Vs | 2% | 234 | 3146|316 x2Vox2Vs | 3V | 34 | 434 | 434
x1lox1V, | 234 | 234 | 3146|3146 ‘ x2Yox2 3, | 34 | 434 | 434
x115x1 23 | 234 |36 |36 || x2 x2 3 3 | 454 | 454
x1VaselVy | 2V4 | 2V4 | 3~ 3 x1lox1l4 | 234 | 234 | 414 | 4%
x1 x1 21214 3 | 3 x1Yx1Yy | 2% | 2% | 476 |47
31ox3 x2Vex2Ve | 27 | 27 | 3546 |3546] 6 x5 x3 x3 3%6 | 3% [41 346141346
x2Vx2 2% | 2% | 3546 | 3546 x2 x2 | 3 3 454 | 454
x2 x2 284 | 254 | 3346|3346 x1Yox1Va | 234 | 234 | 4V, | 414
x2 x134 | 254 | 254 (3346|3346l 8 x8 x6 xb6 5% |5%s¢| 63 | 63
List prices. . ..pages 150 and 151 x2 x1Y4 | 254 | 254 13346 | 3346 x5 x5 5%6|5%s6 | 63 | 6%
¢ Description. ..pages 150 and 151 x1Vax1Vh | 234 | 234 |3V46 | 3146 xd x4 41 | 414 | 614 | 614 -
Thread engagement.. . .page 152 1ox1Vy | 234 | 23 |3V46 3146 || 8 x6 x4 x4 41, | a1 | 614 | 614




154 ‘ CRANE
125-Pound Cast Iron Fittings
Size Size
K L M K L M
a b c a b ¢ . .
- - P T B TR R List of Sizes of
Continued from preceding page. Lo 3 3 5he Reducing Tees
3ex3  x1Yy 2V 2346 3 %2 2% 27 4146 and
x1 215 2146 21546 x1V5| 284 254 31546 . . .
323l 375 | 3%e | 37 il 21 2, 374 Dimensions, in Inches
x3 3346 3l 33 x1 2Y, 215 3% - . .
X2 27 213/ 3546 15 x4 x5 41, 45/ 41 Continued from preceding page
x2 254 2% 3346 x4 315/¢ 334 4546 . =
3hx2 x3V4 3746 | 3%e | 3746 <3| 3% 3 | 4546
x3 3346 3 334 x3 3746 3y, 41 g
3Uex1%x3Ys 3746 | 3%6 | 3% x2Vsl 3V | 2%he | 4% Rld
x3 3346 3l 334 x2 2% 234 4Y4e T _l\"f
3ex1Yyx3%%| 3746 3546 36 x| 21l4g | 2746 4
x3 3346 35 334 x1Y4| 211/ 2746 4 Reducing T
3lox1l x3Vs| 3746 3546 3746 ||5 x3Vax5 4, 434 414 educing lee
3 x3 x3%| 3% 334 3346 x4 4 334 434
x2Vox3V%| 3% 3% 3346 x3Ve 334 3Ya 4546
x2 X3 3% 3% 3% x3 372 32 4%e The prices of Reducing Tees on i
x1Yx3Vel 334 334 3346 |15 x3 x5 |. 4% 4546 41 . :
page 150 apply only to the sizes ;
2Vox2V6x3Ve| 3546 3546 27% x4 4 334 434 li . N
isted here and on the preceding
1 x4 x3Y 3% | 3% | 3146 x3%| 3% | 3% | 4%e- : the size of the ] -
page; the size ol the largest open
x3 | 3% Sho| 3 |5 x2exS | 4V 4% 4o ing determines the price ]
<2l 21545 | 21546 | 3% x4 4 3% | 4% g price. 1
x2 2% 2% 8% 15 x2 x5 4% 46 4% When ordering, always name the
x1Vs 214 2% 334 x1tox5 41, 41 4%, . . s
size of openings in the sequence Theg
x1l4l 234 234 31 x1Yyx5 41/, 414 41, f
of the lower case letters shown on pa
xL | 2% | 2%6 | 3%s & x4 x5 | 4% | 4%s | 31%e on the illustration above sizes
x34 | 234¢ 2346 3346 x3Yex5 434 4546 4 : the la
4 x3lox4d 334 334 334 x3 x5 434 45/ ¢ 4 ! the
x3Y 3% | 37he | 314 x2Vox5 | 434 | 45A¢ 4 » p
x3 3l 3y, 354 3ox3lex5 4546 4546 334 . Wher
x2V%| 21546 2% 3% ¢ x3 x5 454¢ 4546 33 ’ : the si
x2 211/e 254 3% I3 x3 x5 4546 4546 334 Size ' quenc
Cx1| 274 23 384 |6 x6 x5 45 4% 5146 K L M ' ters s
"x114) 254 2L, 3546 x4 414 414 415/ ¢ b " : above
x1 | 2% | 214 | 3% . x3h| 4lp | 4lp | 4134 |2 ° ‘ ize e
4 x3 x4 | 33% | 31y | 33 «3 | 3% 3% 4%, |6 x2 x6 | 5% | 414 | 5% ~ Slzg K
m x3%| 3% 3746 | 34s x2al  3%4¢ 3546 | 41346 x1Y2x6 5% 413/4 51 aric
-x3 | 3% | 3 | 3l X2 | 3 | 3he | 4114s || x1%ax6 | 5% | 41%4¢ | 5% Writt
x2Val 21544 2% 3% x1V5| 27 2% 4%¢ |5 x5 x6 5l4¢ 5146 45
x2 | 2% 2% 3 x1Vy| 27 2% 4946 x4 x6 5 5 45
4 x2Vox4 334 354 - 334 x1 2% 2% 434 x31ox6 5 47 454
x3%| 3% 3746 31l/e |6 x5 x6 514 5l 51 x3 %6 5 4% . 45
%3 3 3B 353 x5 | 4% 4746 54 |4 x4 x6 | 41%4¢ | 41546 4l
x2V 2154¢ | 21346 | 3%se x4 414 3184¢ | 41546 x3Vx6 | 41546 | 41546 | 4146
4 x2 x4 334 3 334 x3Vs| 4ljg 4 41546 I8 x8 xb 514 514, 6546
x3V5| 334 31 334 x3 35 - 354 47 x5 415/ ¢ 4154 ¢ 6346
%3 3% 21546 | 31146 x2Ya 354% 3 45 | x4 4746 4746 613
x2 234 2%s6 3 | x2 * 36 27 41146 x3lh| 4l% 41/, 615
4 x1VYyx4 334 334 334 x1l5| 234 234 41, x3 | 3154¢ 315846 6
x1V4x4 334 3y, 33 x1V4| 254 254 476 x21s| 354 354 515/¢
x1 x4 334 3 334 |6 x4 xb6 51 41546 5 x2 334 33% 51346
3Vox3lhx4 31146 31146 3y, x5 454 4746 546 |18 x6 x8 6%6 6946 6946
x3 x4 316 31146 3, x4 41 334 | 41544 R x6 596 5% 6343
x2Vox4 3146 31146 3 x3 3% 3946 413/ x5 5%46 5% 634
x2 x4 31144 31146 31, 6 x3l4ax6b 54 4158/ ¢ 5% x4 41/, 414 614
3 x3 x4 31146 3146 3y x5 454 41, 5 8 x5 x5 5%46 596 635
x2Vox4 | 354 355 3y |6 x3 xb6 514 4% 514 x4 %8 6946 6946 6%
2Vox2Vox4 354 35g 21546 x5 454 41, 5 x2 x8 6946 6946 6946 List p
2 x2 x4 354 354 21546 x4 416 4 4154 116 x6 x8 654¢ 6546 51, Descri
5 x5 x4 | 3154g | 3154 | 4%e %3 | 3%e | 3%c | 41%s x5 x8 | 63 6% | 5%  Threa
x3lh 4 4 43 |l6 x2lhx6 | 5l 4% 5% |5 x5 x8 634 634 5%4¢ gz: i




PIPING AND EQUIPMENT, INC.
WEIGHTS AND DIMENSIONS OF SEAMLESS AND WELDED PIPE

) . A.S. A, PIPE SCHEDULES
Red figure indicates wall thickness in inches. Black figure indicates weight per foot in pounds.

Outside 408 & 805 & Double
Pipe | Diametar Stan- Exira Exirs
Sk | (Inches) | 58 ] 108 10 2 30 dard 4 60 Heavy 8 160 | Heawy
1/8 | . 405 035 | .049 | .048 068 | 068 .085 | .085
.1383 | .1863 | .1863 2447 | 2447 3145 | 3145
14 | ..540 049 | .085 | .085 .068 | .088 A19 | .19
2750 | .a297 | .3287 4248 | 4248 .5351 | .5351
a8 675 049 | 065 | .085 091 | .081 128 | 128
3278 | .4235 | .4235 .5676 | .5678 .7388 | .7388
1 .B40 | 085 | .085 | .083 | .083 109 | 109 147 | 47 187 | 284
5383 | .5383 | .6710 | .6710 .8510 | .8510 1.088 | 1.088 1.304 | 1.714
3/4 | 1.050 | .085 ] .085 | .083 | .083 413 1 113 154 | 154 218 | .308
.6383 | .8383 | .8572 | .8572 1,131 | 1.131 1.474 | 1.474 1.937 | 2.441
1 1315 | 085 | 085 .109 | .108 33| 133 78 1 178 250 | 358
8678 | .8678 | 1.404 | 1.404 1.679 | 1.679 2172 | 2472 2844 |3.658
1-1/4 | 1660 | 085 | .065 | .109 | .108 140 | 140 i 191 250 [ .82
1.107 | 1,107 | 1.808 | 1.808 2.273 | 2.273 2.997 | 2.997 3.785 | 5.214
11/2 | 1800 | 085 | .085 | .109 | .109 145 | 145 200 | .200 .281 | .400
1.274 | 1.274 | 2.085 | 2.085 2.718 | 2718 3.831 | 3.631 4.859 | 6.408
2 2975 | 065 ] .085 | 109 | .100 154 | .154 218 | .218 343 | 438
1.604 | 1.604 | 2.638 | 2.638 3.653 | 3.653 5.022 | 6.022 7.444 | 8.028
21/2 | 2875 { 083 | .083 | .120 | .120 203 | 203 278 | .278 376 | 552
2475 | 2475 | 3.631 | 3.531 5.703 ] 5.793 7.661 | 7.681 10.01 | 13.70
3 3500 | 083 .083| .120 | .120 216 | 218 .300 | .300 437 | .800
3.029 | 3.029 |4.332 | 4.332 7.578 | 7.576 10.25 | 10.25 14,32 | 18.68
31/2 | 4000 | 083 .083 | .120 | .120 225 | .228 318 | 318 .835
3.472 | 3472 14,973 | 4973 9.109 | 1.108 12,51 | 1251 22,85
4 4500 | .083 | .083 | .120 | .120 237 | 237 ) .281 | .337 | .337 531 | .674
3.915 | 3.915 | 5.613 | 5.813 10.79 | 10.79 | 12.66 | 14.98 | 14.98 2251 | 27.54
4112 | 5.000 2.47 .355 710
12.53 17.81 32,53
5 6563 | 108 | .109 | .134 | .134 258 | .268 376 | 375 825 | .750
] 6.349 | 6,348 | 7.770 | 7.770 14.62 | 14.62 20.78 | 20.78 32.96 | 38,55
8 6825 | 109 | .109 | .134 | .1 280 | .280 432 | 432 J18 | B84
7.585 | 7.858 | 8.280 9.290 18.97 | 18.97 28.57 | 28.57 45,30 | 53.16
7 7.625 301 500 876
23.57 38.05 83.08
8 8625 | 108 | 109 | .148 | 148 | .250 3221 322 | 408 | .500 | .S00 908 | .875
9.914 | 9.914 | 13.40 | 13.40 | 22.36 | 24.70 | 28.55 | 28.55 | 35.84 | 43.39 | 43.38 74.69 | 72.42
9 | 9.625 342 500 :
33.90 48.72
10 (10750 | 134 | 134 | 165 | .165 | .250 | . 385 | 3685 | .500 | .500 | .583 1.125
15.19 | 15.19 | 18.70 | 18.70 | 28.04 | 34.24 | 40.48 | 40.48 | 54.74 | 54.74 | 64.33 115.7
1 |11.750 375 .500
45,55 60.07
12 |12750 | .16 | .165 | 1.80 | .180 | 250 | .330 | .375 | 408 | 5682 | 500 | .887 | .843 1.312
21.07 | 22.18 | 24.20 | 24.20 | 33.38 | 43.77 | 49.56 | 53.53 | 73.16 | 85.42 | 88.51 | 107.2 160.3
14 [14.000 | .158 188 | 250 | 312 | 375 | 375 | 437 | 593 | 500 | .750 | .37 1.408
23.07 27.73 | 38.71 | 45.68 | 54.57 | 54.57 | 63.67 | 84.91 | 72.09 | 106.1 | 130.7 189.1
16 | 16.000 | .165 188 | 250 | 312 | 375 | 375 | 500 | .858 | .500 | .843 | 1.031 1.593
27.80 31.75 | 42.05 |52.38 | 62.58 | 62.58 | 82,77 | 107.5 | 82.77 | 136.5 | 164.8 145.1
18 |18.000 | .185 188 | 250§ 312 | 437 | 375 | 582 | .750 | .500 | .837 | 1.158 1,781
31.43 3576 | 47.39 | 59.03 [ 82.06 {70.59 | 104.8 | 138.2 | 93.45 | 170.8 | 208.0 308.5
20 |20.000 | .188 218 | 250 | .375 | 500 | .375 | 593 | .B12 | .500 | 1.031 | 1.280 1,968
38.78 46.05 | 52.73 | 78.60 | 104.1 | 78.80 | 122.9 | 166.4 | 104.1 | 208.9 | 256.1 379.0
24 |24.000 | .218 250 | 250 | 375 | 562 | .375 | .687 | .988 | .500 | 1.218 2.343
55.37 63.41 | 63.41 | 84.62 | 140.8 | 94.62 | 171.2 | 238.1 | 1255 | 296.4 541.9




THE MACK IRON WORKS CO.

WARREN & WATER STS. . PHONE [419] 626-3712
SANDUSKY, OHIO 44870 TELEX: 980-258
NOM iS00 %
PIEE [raesie) 551105 | 10 | LW| 20 | 30 | STD|405| 40 | 60 | 80S| 80 | 100} 120 140
1, [WALL THK. 083 091 _109] .109 N7yd Y
INSIDE DIA. 674 6221 6221 622 546) 54
B4000JF| OW ARENA 357 304l 304l 304 234 234
3, WALL THK] 065} 083 ) K] MR 15 154
NSIDE DIA] 920 824] _824] B2 42| 742
tos o0.{Fi oW AREAl 664|614 533 533] 533 437432
1 |WALL THK] _O65)  .109] 33]  133)  133] 7ol 179
INSIDE DIA] 1, [049] 1049] 1049] o957] 957
1315 Q0. IF1 OW AREA| 864] .864] 864 718 719
1% WALL THK. 140]__14a0l 140 910[_1910
4 [INSIDE_DIA. 13801 1380 1380 27 7
1.660a0F1 OW ARE 1496] 1496] 1496 (283] 1283
1Y% [WALL THK 1451 145|145 200] .
2 INSIDE DIA 1.610] "1610] 1.6i0 1500) 1500
1.90000fF} OW AREA 2036] 2036] 2036 767 1767,
7 [WALL THK] 154]_.154] 154 218] .28
Fs“‘ms DIA] 20671 2067] 2067 1939] 1939
2.3750nfF] OW AREA 3,356 3356] 3356 2953 295
5V, |WALL THKI 203 . 203 576|276
2 [INSIDE DIA} 2469) 2469 2469 5323 >
2875 00JFL OW AREA 4790] 4790 4790 4.240] 4240
3 [WALL_THK 216} .2 §| 216 300|300
NSIDE_DIA 3068| 3068] 3068 2900] 2900
250000fF| OW AREA) 7390] 7390] 7390 6600} 6600
3V WALL TH 26| 226] .22 S18]__.318
2 INSIDE_DIA! 3548| 3548 354 3364 3.364]
40000047 OW AREA 4 £] £89 g
4 |WALL THK] [ 1a88] D3Il 2571 .2ar 337] _'|.§37 458)
INSIDE_DIA 4124 2026] 4026] 4026 32826| 382 3624
asooanfF| OW AREA 1336 ' 1273l 1273 ! 1150[ 115 o3if
5 WALL_THKI ; . . ) 37 ;
INSIDE_DIA.] 5. 5047] 5047 5047 a8 4563
sse3onfFi OW AREA] 2243] 2202 2001} 20.01] 2001 1819] 8.9} 16.35
6 WALL THKI 09| 134 E 280] .280] . : 432] 43
INSIDE DIA] 6407} 635 1 6187 6.065] 6.065] 6065 5761} 576 5501
662500[Ff OW AREA] 3220] 317 30.10 2890] 2890] 2890 2610] 2610 2380
8 [WALL THK] 109|148 5ol 2501 277 3221 322 322] 406] .500] 5001 593 i8] B2
INSIDE_DIA] B40T7| 8329 81871 Bi25[ 8071l 798| 7981] 798| z8i3] 7.625} 7625] 74 7.13_31 7001
as2500{F OW AREA] 55.50] 5450 5260] 5180 51.20] 5000} 5000} 5000} 4730| 45.70] 4570] 43501 4060] 3850
10 [WALL THKI 134] 165 Bl 250] 3071 .365] 365|365 .500| .500] 593] 7i8] B43f 1000
NSIDE_DIAJ10482}10420 10.310410.250010.1 36 J10.020}i002 0110020} 9.750] 9750] 9564] 9314] 9064{ 8750] 8
w.rsan JFLOW AREAl B630] 8530 8350] 8250] 80.70] 78901 7890] 7890] 7470[ 7470} 7180| 68I0] 6450] 60.10 56701 747
12 IWALL THKT 156 180 S50l 2501 .530] 375 375| 406| 562| .500] 687] .B43| 1000] LI25f 312} 500
NSIDE .DIAJi2438[12.390 525012 502090 [12000i12000] 11938 [11.626 |11.750[11.376| 11064} 10750)TO500{ 10126 {11.750
127500.§F OW AREA|I2150 |2oeg 117.90 nmgl 1a80lt 310 11 3101111.90J10620[10840f101.60] 9610] 9080] 8660] 8050]108.40
14 VAL THK] -156] 1881 250] .250] .5 375] 315 438 593 750] a7l 093] L 406} 500
INSIDE_DIA]I5688[13624 | 135000 13500013375{13250]13250 1312512814 12500112125 {11.814 |11.500]1 1.1 88]3.000
uoan [FLOW AREALI4T20]14580]143101143.10]14050[137.30]137.90 13530]12 9.00 12270}1  550]109€60}103.90 9&30 13270
16 |WALL THK] 591 J188]_250] 250 3i2] 375 .3 ) 656 843 1031] 1218 143 3
INSIDE_DIA]T5.670]15624}1550015500]15375}15250 152'50F~ —{is000[i4688] 341393813564} 13124 I2.8|4 5000
oo, [FLOW AREAII9290]19170]i8870118870[18570[182.70]182.70 17670]16940 16080 15260[14450]135.30]12900[176.70]
18 [WALL THK 1651 188l . - 312] 438|375 562l .750). 19371 Li56| 375 1o6el 1781 500
INSIDE DiAlIZ67oliT624l17.500[17500[17375]1 712 417250 —HTeB7e]16500]. - |62 6]15688]15250]14.676[14438
18000 [F OW AREAI24520]24390024050§24050]237.10123030423370 52370|21380] . _ 4201193.30]182701173.80]16370
20 [WALL THK] 188l 28] .2 2501 _375] - 375 593 |- Bl 10311 1281] 1500 [
INSIDE DIAI19624]19564{19500119.500}19250]19.000]19250 18.814{18.376] __ |12938]17428[17.000{16.500
20000 JFLOW AREA}30250030060k29860]|29860]291.001283501291.00 27800126520 25270| 23880422700} 21380
29 WALL THK O] 250 Y, 500
INSIDE_Di 31500121500 21250 121000
22000. [F OW AREA 36300136300 35500 34600
24 WALL THK] 2181 2501 2 Ol 375]_562 71968 I8l Ib3l | [Ble ] 2062 23431 500
NSIDE DIA 123564123500}23500j23500]23250]22876[23.250 22626]22064] 21564 |20938]20576 |19.876 119.314.]123000
240 ap. |FL OW AREAI43600}4 3400143400{43400]42500}411.00 142500 30200{38200} 36500134400132600[31000{29300]41500
26 WALL THK 375 500
JINSIDE_DIA, 25250 25000
26.000.JFLOW AREA 50100 49100
28 [WALL TH ] 375 500
NSIDE_DIA] 27250 27.000!
28000 |F OW AREA 58300 5730
30 [WALL_THK 250] S22 B00] 625] 578 500
iINSIDE_DIA}29500[29376 |29376 290002875029250 29000
sooap. [Fi OW AREA]68300|67800[6 7800 66100 [64900]67200) 66100
39 WALL 1H 375 500
INSIDE_DIA] 31250 - {31000
32.000.|FL OW AREA| 76700 755004
3 4 [WALL THK] 375 500
INSIDE DIA 33250 o 33000
34000 {FL OW AREA 86800 B85500]
WALL THK 375 500
36 JINSIDE_DIA) 35250 - 35000
3so0p. JF OW AREA 97600 96200
42 BLL THK, : i 375 500
INSIDE_DIA, : 40250 4000
42000 |[F OW AREA ) 1336.0 1320.0




@?%Eﬁ&?@%ﬁ @? %%Eiﬁ&‘@ Aﬁ’é@ SEAMLESS PIPE 7

.~

Ty e e

T EARBON m;m ALLOY s‘a‘ﬁmsj
AsA B36.10-1950

969 269 ... 215 | 215 ... N
083 .088 | ... d19 | 19| L.
3641 364 | ... 3081 302} ...
s il 635 Wall| ...v ] ... ,091 091 | ... 361 96| ...
| . 1D, 493 493 ... 493 | 493 .. O
" 840 Wall] ... 4 ... 1091 109 ... A47 | a41| ... ABTL 394
P I 75 T A 699 | 622 | ... 5461 546 . ... . ... 466 | 259
-% 1.050 Wallf ... .. 113 413 .. 54 | 54 ... 218 .303
T N RS B B 8a4 | 824 ... 742 b 74e | ... S141 434
y 4315 Wall} ... .} .. 133( 133 ... A79 1 479 ... 2501 338
1.D. N 1.0491 1049 | ... 1. 957 w57 ... | ... 815 | ,399
1 || 1.660 Waltt .. e 40| 40| ... 191§ A9t | ... I A 250 | .339
D,y ... 1.330 | 1.380 | ... 1.978 | 1.2718 | ... 1.160| 295
s || 1.900 Waltl ... oSl 4s| 45| Ll b ".sco_ 900 ... 281} 400
1 1.0, .. | 18101 1610 ... 1.500 | 1.500 ] ... N 1.338 | 1.190
2 9375 Wail RESTRN BT 54| 544 ... 218 ] 218 ... R 343 438
AR ... 2.067| 2.0671 ... 1939 | 19391 ... ... .. 1.689 | 1.503
25 || 2075 W'::H I _..203 203 | ... 2761 218 ( ... 375 552
: ol LD el Lo sl ] o489 2469 ... 2393} 2393} ... | ... 2485 | 1.771
2 2500 Wall} ... 1 AU 216 2164 ... 360 3001 .. A38 4 .800
RN IR 3.058 | 3.068 | ... 9.500 | 2.900} ... 2,694 | 2.200
a1 | 4000 Wall] ..zl ... '.?26 26| ... | .318| .318fp ... | ... NS BT 5367
1o 2 N 3.548 | 3.548 | ... 3.364 | 3.364| ... .. R738%
a 4560 Wall :zv_‘..‘_h 237 .37 ... .337‘ f'"3j7 _'.'I. A4 438 .. 531 ..874
o TN LR & .. | 40%6| 4026 ... 3.896 | 3.826{ .». | 3.624 | ... 3,438 | 2,152
= 5 563 Wall] .. N 858 | .958 | ... 375 | 315 ... 500 | ... 625 .73
: T R TS 5.047 | 5.047°} ... 48131 4813 ... | A563] ... 4,313 | 2.043
& 6.695 Wattl .o 9s0| .es0| ... 432 | 439 ... 562 | ... 7181 854
1.D. 5065 | 6.065| ... 5761 | 5761 | ... |.5501 1 ... | 5.189! 4397
3 5.695 Wal‘l ... | .%50 277 392 .322 406 500 | .500) .593 8 812 1 .%06| 875
oLl 5. .. 84951.8.071| 7931 1| 7.981 | 7.813] 7.625 | 7.625 | 7.439 | 7.189 | 7.001 | 6813 | 5.875
12 10.750 Wall] - 1950| 307} .36F] .365. 500) 500 | .593( 718 | .B43 | 1.000 | 1.125
1.0." s [10250]10.136]-10.020 | 10,020 | 9.750| 9.750 | 9.564 | 9.314 | 9.064 | 8.750 | 8.300
52 |l1g750 LYl - 50| .330| .375| .06 562| .500 | .687| .843| 1.000| 1,125 | 1.312
11D, ... [+42.e50 1 12.090 | 12.060 |11:938 |11.626 | 11.750 |11.376'[ 11.064 | 10,750 |10.500 [10.126
] 14 14,000 Wall 'fmr ..3%e] 3751 373 | 438 .593| .500 .1501 7.937°] 1.093 | 1.250 | 1.406
1.0. | 13,500 |13.375 | 13.250 | 13.250 | 13.124 [12.814 | 13.000-/12.500 |12.126 |11.814 |11.500 |11.188
15 16.000 Wall| .250| .312| .375| .375| .500) 656 | 500 | 843 | 1.031 | 1.218 | 1.438 | 1.593
T 1D. [ 15.500| 15.375| 15.250 [15.250 | 15.000 {14.6887 15.000 |14.314 {13,938 {13.564 |13.124 |12.814]
_m o AL 9501° 3t2| .438| .375| .562| .150| 500 | .937| 1.156 | 1.3715 | 1.562 | 1.781
: 1.0, | 17.5004+47.375 17.124 | 17.250 | 16.876 {16.500 | 17.000 [16.126 |15.688 |15.250 |14.876 |14.438
*29 20,000 walll e50] .375! .500| .375| .593| .812} .500!-1.031| 1.281{ 1.500 | 1.750 | 1.968 | ... |
1D. | 19.500[ 19.2501 19.000 | 19.250 | 18,314 |18.376 15.000 |17.938 |17.438 |17.000 |16.500 [16.064| ...
_24 04,000 Wall| .250| .375| .562} ..375 .§87 568 | 500 | 1.218 {"1.531 | 1.81% | 2.062 | 2.343| ...
| I.D. | 23.500 | 23.250 | 92.875 | 23.250 | 22.686 |22.064 | 23.000 |91.564 |20.938 |20.376 |19.876 |19.314.| ...
walll .318] .500f .695| .375% ... .o, 500+ ... :
jn 30.000 1.D. | 99.376 | 29.000 | 28,750 | 29.2504 ... .. |29000F ...
All dimensions given In inches. 7 NOYTE THAT SCHEDULE 40 IN SIZES 127 A'ND LARGER AND THAT
Mot included in B36.10-1950. SCHEDULE 80 IN SIZES 10” AND LARGER DO NOT AGREE WITH

The wall thicknesses shown represant nominal of average wall dimensions which are SCHEDULES 40S AND 805 OF ASA B36.19 NOR WITH STANDARD WEIGHT
subject to o —12%2 %, mill tolerance. ’AND EXTRA STROMG RESPECTIVELY

KN



DIMENSIONS OF WELDED AMD SEAMLESS PIPE

ASA 836 19-1 957

*

: ‘SAcgadvlu 55 ond-10S ~alf thickmessas do not permit threading in becordonce with
A B
T **NOTE THAT SCHEDULE 40S AND SCH:DULE B80S IN THESE SIZES DO NOT_
v AGREE'WITH SCHEDULE 40 AND SCHEDULE 80 OF ASA B346.10, AND THAT
THEY ARE IDENTICAL TO STANDARD WEIGHT AND EXTRA STRONG RE-
SPECTIVELY OF ASA B36.10.

All dimensions given In inches, -
The wall thicknessas shawn reptetent naminal or average wull dimeasions which are
subject to @ —12V1%% mill toleqonce.
! T 53 1Sizey 147 through 30" are not at publication dul- covwed in B36. 19, and dimensions
0 fisted ore those commonly used in the industry. .

H f
v 405 Wall .049 068 .095
, 1.D. .307 .269 815
T " 540 Wall . .065 .088 119
: 1.D. 410 364 .30%
% 675 Wall .065 .091 196
1.D. ... 545 493 .493
a 840 Wall 065 083 109 147
1.D. 710 674 628 545,
% 1.050 Wall .065 .083 113 154
1.D. 920 - .884 - .824 .748
1 1.315 Wall ~.065 109 133, 79
1.D. 1.185 1.097 1.049 957
- 1.660 Wall .055 109 140 R IR
1.D. 1.530 1.44 - 1.380 . 1.278
- 1900  Wall .065 .109 145 - .200
1.D. 1.770 1.68%2 1.610 1.500
2 9375 L Wall .05 “. 109 154, 218
. 1.D. 2.245 "9.157 2.067 1.93¢
2% 2_375; i Wall 083 120 .203 876
T 1.D. 2.709 2.635 . 9.469 2.323
3 - 3500 Wall .083 . .120 - 216 300
LD. 3.334 3.260 3.068 _ 2.500
2V, ' 4,000 Wall .083 1920 .926 318
, . 1D. 3.834 3.760 - 3.548 3.364
a 4500 Wall .083 . .190 237 337
- 1.D. 4334 4.260 4.096 3.826
5 5.563 Wall 109 134 .958 .375
. 1.0, 5.345 5.995 5.047 4.813
7 & 6.625 Wall ™~ .109 134 .280 432
: s R E o 6.407 - 6.357  6.065 5,761
- 5 8.625 W all 109 148 329 .500
: : 1.D. 8.407 8.329 7.981 7.625
10 10_750" * Wall 134 165 .365 500%*
: A - - 1D. 10.482 10.420 10.020 9.750%*
12 12750 Wall 156 180 \375%* . 500
1D, 12,438 12.390 12.000%* 11.750%*
181 14.000 Walk 156 .188
i _ | _ 1D, 13.688 - 13.624 .
Wall 165 .188
!_51 , 16.000 1.D. 15.670 15.624 . ‘
151 18.000 Wall 165 .188 e -
1.D. 17.670 17.624 ..
Wall 188 218 } .
- 201 20.000 1.D. 19.624 19.564 .
, Vall .218 .250 .
241 24.000 1.D. 93,564 23.500 .
: - T Wall .50 312
39? 30.000 LD. 29.500 29376
B

j
i
i



Ppl .28

CHECK LIST‘FO§ ISOMETRICS

ITEMS

Title Block Completed

North Arrow Indicated
All Line Sizes Showym on Iso
Line Number Indicated

. End Points of IBO's.j Prope;qy
E0d Fonneg °F tec'a Fropes}

All Tagged Items Noted Properly
Insulation Requirements Noted

Pipe Supports Noted on
Lsometrics

All Sloped Lines are Noted
Correctly

Elevations Noted

Flanged or Welded End Valvea

»»»»»

SW or THR'D End Valves Not
Dimensgioned

Ali Valve Bonnets and Handles
Checked for Clearance and
Acceasibility

Valve Chain Wheels Noted where
Required

Lines Passing Through Platforms
Noted

Piping 0ffset§:Boxed-Ig:de
Anglg Noted

Bolt Hole Orientatioms Noted
At Offsets or Angles,

Flanges Requiring Jack-Screws
Noted

Special Bolting Noted

Flanges gt Pumps Reviewed for

GE/Piping

DATA S ORIGIN REMARKS
Line List
P&ID's

Iso Proc. Notes
Iso. ?599' Noteq
BsID's |

P&ID, Lipe List

Iso Proc. Notes

P&ID's, Iso Proc. Notes
Ling List, Iso Proc. HNotes

Stresg Dept., Model,
Igo Proc. Notes

P&ID

Iso Prog¢. Notes

Iso Proc. Notes,
Dimv G}Iatts ‘

Iso P:og. Notes

Iso Proe, Notes
Ref, Catalogs

Design Notes,
Iso Proc. Notes

Penetration qukﬁpeegs
Iso Proc. Notes

Iso Proc. Notes

Design Notes,

iso Proc. Notes

Iso ?roc. Notes

Equip. Work Sheets



PpI 1h2e

CHECK LIST FOR ISOMETRICS

ITEMS

Proper Mating Flanges

Orifice Requirements Shown
Properly

Vents and Drains Hoted on
Isometriecs

Direction of Flow Indicated

Shop Pieces Do Not Exceed
8" x 8" x 40"

Valves Identified by Code
Numbex

All Valve Nomenclature Show
(cso, Cs€C, NC, Etc.)

Valve Operators Noted
Out~0f~Spec Material Shown
Relief Valve Information Shown

Taper-Bores Noted

S.R. Ells Noted

Initials and Dates Showm Hhere:

Required

GE/Piping

REMARKS

DATA'S ORIGIN

Instr. Dept.
Iso Proc. Notes

Design Notes

P&ID's

Iso Proc. Notes
Pipe Spec’s
P&ID's

Design Notes,
Models, Specs. .
Iso Proc. Neotes

PSID's
Fquip. Worksheets

Instr. E/R's,
Isc Proc¢. Hgtes

Iso Proc. Netes
Model

Iso Proc. Notes



0 ' TRIGONOMETRIC FORMULAS FOR
OBLIQUE TRIANGLES j
NO. 187 '
TOFIND | GIVEN FORMULAS FORMULAS GIVEN | TO FIND
o ax Sin C
- axanb A
A B,C 180" - (B +C) S0 A 3,AC c
Tan A | a,h,C b_a(;Sigoi W ~/a%b% (Zabx Cos C){ ab,C c
b%y ¢2- a? b x SinC
b, bxSinC
CosA | b€ 7be SinB b,B,C ¢
Sin A ac,C 3—:'—"9 180° - (A +B) AB c
SinA | abB ""—i"‘—B TOFIND | GIVEN FORMULAS H—EM acA | sinc
ax3inB a AC B_SI[I_A c x SinA
Tan A ac.B ¢ - (axCos B) C SinC b - (c x Cos A) b.eA TanC
° b xSin A ¢ x SinB .
- a LRETIELY Lxoinz S
B AC 180° - (A +C) b,A,B B - b,c,B inC
. b x Sin A ¢ x SinB
SinB ab,A — a b.c,A b% ¢ (2bc x Cos A) 2= (cx CosB) ac,B TanC
¢+ a*_ b’ axSinB a4 b2- ¢?
Cos B a,b,c T b a,AB Sn A 7ah a,b,c CosC
b xSin A b c.B.C ¢ x SinB abx SinC Area
TanB b,C,A c—(b x Cos A 1By SinC 7 a,h,C
b x Sin C Area b
SinB b,c.C e b acB | Vc&haZ (ZacxCosB) | VS(S-a)(S-h)(S—c)| abe
c S:%(a+b+c)é} ,

J H. JONES CO. =

14656 EAST FREEWAY e

HOUSTON, TEXAS ==

ZIP 77015




echnical Bulletin

. PROPERTIES OF THE CIRCLE

-‘NO. 189

[

Circumference of Circle of Diameter 1===3.14159265

Circumference of Circle=2rr=nd

Diameter of Circle=Circumferencex 0.31831

Diameter of Circle of equal periphery as square=sideX 1.27324

Side of Square of equal periphery as circle=diameter X ¢.78540

Diameter of Circle circumscribed about square=sidex 1.41421
I Side of Square inscribed in Circle=diameterx0.70711

Are,  1=T" —0.017453r6°
180
' Angle, 0=18%"_57 29578"
wr r
21 2 21 02
+ Radius, r= 4bi+c Diameter, d=4b +e
4b
é Chord, c=2 V2br—b*=2r sin—§=d sing

Rise, b=r—L Vari— = Ctan’=2r sin2?
2 2
beriye N .

x= Vri= (r+y—>b)

y=b—r+ Vri—x?
r= 3.14159265 log= 0.4971499 2= 9.869604 log= 0.994300
73=31.006277 log= 1.491450
1
1 = 9. ~10
—= 0318310 log=9.502850-1 L 0101321 log= 9.005700—10
™
1
2_ 0.636620 log= 9.803880—10 e 0.032252 log= 8.508557—10
™
Vr= 1.772454 log= 0.248575
180 -
—=57.295780 log= 1.758123 1/ V= 0.564190 log= 9.751425—10
Vr= 1.464592 log= 0.165717
T — 8.241870—10
180 0.017453 log 1/Vr= 0.682784 log= 9.834283—10
— J . H. JONES CO. =
= 14656 EAST FREEWAY ==

HOUSTON, TEXAS =

1P 77015
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TRIGONOMETRIC FORMULAS

Radius AF =1
= gin2 A + cos? A = sin A cosec A

TRIGOMOMETRIC

DECIMALS OF

For each 64th
With Millimeter

Fraction ! Yeaths Decimal h’:;{'::fo‘f')s
- 1 015625 0.397
Yaz 2 03125 0.794
. 3 .046875 1.191
Ye 4 .0625 1.588
e 5 .078125 1.984
¥an 6 09375 - 2.381
. 7 .109375 2.778
Ye 8 125 3.175
aee 9 .140625 3.572
542 10 .15625 3.969
ves 11 - .171875 4.366
s 12 1875 4.763
13 203125 5.159
/2% 14 21875 5.556
“es 15 .234375 5.953
Ya 16 .250 6.359
aen 17 .265625 6.747 .
Y32 18 28125 7.144
eee 19 .296875 7.541
%s 20 3125 7.938
.. 21 .328125 8.334
14, 22 .34375 8.731
. 23 .359375 9.128
¥ 24 375 9.525

... 25 .380625 9.922
) 26 40625 10.319
vee 27 421875 10.71€
s 28 4375 11.113
e 29 453125 11.502
1345, 30 .46875 11,906
... 31 .484375 12.303
Yo 32 .600 12.700

AMERICAN INSTITUTE OF STEEL CONSTRUCTION

FUNCTIONS = cos Asec A = tan AcotA
H '/0 Sine A nz—::—:-=;&l—c7‘\=cosl\tank=\/1——coszA=BC
D .
N Cosine A =:;—’:'—2=§—1C—A=sinAcotA=W/1—sin3A=AG
a i k
Tangent A = :'or; : = c—élt—A_ = gin A sec A =FD
(=) a :
Cotangent A = S22 : = oy = co8 A cosec A =HG
A b c F s tanA 1
nt A “sinA cosA =AD
Cogecant A = coth 1— = AG
cog A sin A
RIGHT ANGLED
TRIANGLES
a? = ¢ — b3
b2 = ¢ — a8
¢2 = a2 4 b2
Raquired
Known !
A B a b [ Area
) a b —T 3 ab
= - -— 2 ap
a, b tanA=¢ | tanB = vat +b 3
@ c sin Aw% cosB=—2— Yot - a2 2avet—at
a atcot A
A, a 90— A acotA sin A -5
b b2tan A
A b 9° — A b tan A cos A —
A c ‘er—A csin A ccogt A El—'i:—z-A
OBLIQUE  ANGLED
TRIANGLES ’_n+:+c at = b2 4ct—2bccos A
b= at {-c2 —2accos B
K= [G—a)(a—b) (s—c) o?=at+bi—2abcosC
A s
irad
A B C . b c Arca
R PE———
abyc |tangA= tniB= |wnjc= V38 (45) (-0
’ K K K
| s—a s—b| s—¢
5 asinB asinC
a A B 180°—(A+B)| <A sin A
. bsinA bsinC
a, b, A amB=——i— sinB
. i . P —— i
jab.C ““*ﬁ,a_—’.% Vasfbi_2abcosC 1‘2‘,‘;—"—‘5

AMERICAN INSTITUTE OF




s Technical B

' GENERAL TRIGONOMETRIC FORMULAS

1l

NO. 188

0C=0B=0E=1
AB=Sin o

OA=Co8 «

CD=Tan «

EF=Cot a

OD=Sec a

! OF=Cosec a

AC=Vers a=1-Co8 a
BG=Covers a=1-5in «

o

sin? a—sin? 8=sin (a+8) sin (a—A)

gin a==8In 8=tan 16 (aB),
cos a-+cos f

cos? a—sin? f=cos (a+B) cos (a—8)

sin a==8in ﬂ=cot 14 (aFB)
cos f—co8 a

Radius 1=8in3 a-+cos? a=8in a cosec a=co8 a 8ec a=tan a cot o

—
=co8 a tan a= V1—cos? «

. co8 a 1
gin a= —=—— . —_—
cot ¢ cosec o =gin a cot a= Vl—sgin? o
sin o 1
co8 a= =
tana sec a
sina_ 1 . tana 1
tan a=———=———=8I11 a 88C a sec a=— —_——
cos a cot a sin @ C€OS
cos «a 1 cot a 1
cot gq=———== ———=C08 a COSeC a cosec a= =—
sin o tana cos a SIn «a
gin (a-=p)=8in « co8 f=-co8 a sin 8 tan (aﬂ):&t@_i
1Ftan « tan 8
co8 (az=f)=cos a cos Fsin a sin 8 cot (ai5)=w
cot fxcot a
6in a-+sin 8=2 sin 34 (a+8) 08 3§ (a—B)  tan a-+tan g=Sn(ath)
co8 a COs §
gin a—sin =2 cos ¥4 (a+6) sin X4 (a—B) tan a—tan §=M
cosacosf
c08 arcos B=2 cos ¥ (a+8) cos b5 (a—f)  cot a-cot f= 20 (At
sina8in 8
cos f—cos a=2 sin ¥4 (a+8) sin % (x—8) cot a—cot B:M
sin « 8in 8
sin 20=2 8in & cos a sin %a=\/1——-9%-, gin? a=1___9_‘§ﬁ
cos 2a=cos’a—sina cos %a=\/ li—‘;(-’—s-"i cos? a.___li(_’;iz_‘.’.
tan 2a=-————-2 tan o tan Ya= L tan? a::l_—_cizf.
1—tan? o l1+4co8 1+cos 2
2 — .
cot 2a= 20071 cot Yga=—S02 ot an LHCo8 20
2 cot a l1—co8 a 1—cos 2a

J H. JONES CO.

14656 EAST FREEWAY
HOUSTON, TEXAS

ZIP 77015




- .. B600 s Pipe
D N e b Very-High MolecularWeignt -

High Density Polyethylene -

(s)"denotes Schedule 4



lO» 4324

- - Dimensions - inches  |Coil or|Weight
Nominal SDR . PSI |Nomlnal| Approx.| Min. joint |lbs.per
Size ‘ ’ oD ~ ID | wall length|{100 ft.
C12v 12.750 | 1.159 1798

‘Dp = Nommal OD of Pipe, inches
b= Mxmmum Wall Tlnckness

: S'T Hydrostaue Design Stress,

T ale 2 AT AT D

(800 psi

. DR
A&JES!D%AW o mv.urs L cnumrv =
: Dcccmbcr 15 1




Dimensions and Pressure Ratings
1000 Series Pipe

DRISCOPIPE

ons - inches Dimensions - inches -
Size|spr | _PSI |Weight Approx. | Min. Nominal| Approx.| Min.
ar3.4{ Lbs. oD 10 Wall Size 0D ID Wall
1. 1.865 | .255 8.625 6.161 1.232
2% [13.5 2.023 | .176 6.709 | .98
15.5 2.069 | .153 7.057 | .784"
17 2.095 | .140 7.347 | .639
8n 7.513 | .556
7.611 | .s507
7 2.500 | .500 7.717 | .454
9 2.722 | .389 7.803 | .411
1 2.864 | .318 7.961 | .332
13.5 2.982 | .259 8.095 | .265
3w [15.5 3.048 | .226
17 3.088 | .206 - -
19 3.132 | .184 H267E . 10.750 7.678 |1.536
21 3.166 | .167 ; 8.362 |1.1%94
26 3.230 | .135 8.796 | .977
32.5(% 3.284 | .108 9.158 | .796
10M 9.362 | .694
9.486 | .632
7 4,500 3.214 | .643 9.618 | .568
9 3.500 | .500 _9.726 | .512
11 3.682 | .409 9.924 | .413
13.5 3.834 | .333 10.088 | .331
4% 115.5 3.920 | .2%0
17 . 3.970 | .265 -
19 4,026 | .237 | 9.108 [1.821
21 4.072 1 .214 - 9.916 11.417
26 4.154 | T3 10.432 }1.159
32.5) © 4,226 | 138 10.862 | .944
: 12u 11.104 | .823
- 11.250 | .7s50
1.75 4.863 | .256 11.408 | 671
1.43 4,961 | .207 11.536 | .607
1.15 5.045 | .165 11.770 | 490
11.966 | .392
5.05 3.973 | .795
4.08 4,327 | .618 | - 7 9.562 {1.912
3.42 4.551 | .506 ? 10.412 |1.487
2.84 4.739 | .412 1 10.952 (1.217
2.50 4.845 | ,359 13.5 11.402 | .992
2.29 4.909 | .327 131(15.5 11.658 | .864
2.07 4.977 | .293 17 11.812 | .787
1.88 5.033 | .265 - 119 11.976 | .705
1.53 5.135 { .214 21 12.112 | .637
1.23 5.221 | .17 26 12.356 | .515
- 32.50% 12.562 | .412
7.16 6.625 4.733 | 946 -
5.78 5.153 | .736 ) 7. 10.000 {2.000
4.84 5.421 | .602 9 10.888 |1.556
4.03 5.643 | .491 11 11.454 [1.273
3.54 5.771 | .427 13.5 11.926 [1.037
3.25 5.845 | .390 | - 14"115.5 12.194 | .903
2.93 5.927 | .349 17 12.352 | .824
2.66 5.995 | .315 | - - 19 12.526 | .737
2.17 - 6.115 | .255 21 12.666 | 66T
1.75 S 6.217 | .204 26 12.924 | .538
32.5)% 13.138 | .431
8.29 7.125 5.089 (1.018 .
5.69 5.541 | .792 . 9 12.444 |1.778
5.61 5.829 | .648 1 13.090 [1.455
4,66 6.069 | .528 | . - 13.5 13.630 [1.185
4.10 6.205 | .460 15.5 13,936 [1.032
3.76 6.287 | .419 16"117 14.118 | .941
3.39 6.375 | .375 ’ 19 14.316 | .842
3.08 6.445 | .340 : 21 14.476 | 762
2.51 6.577 | .274 26 14.770 | .615
2.02 6.685 | .220 32.5}% 15.016 | .492




Dimensions and Pressure Ratings for 10 0.0 series Pipe:

Dimensions - inches

: Weight|! Nominal| Approx.| Min.
Size|SDR bs. 0D 10 | Wall
11 | 00 | 14.728 | 1.636
13.5 15.334 | 1.333
15.5 15.678 | 1.161
181117 15.882 | 1.059
19 16.106 | 0.947
21 16.286 | 0.857
26 16.616 | 0.692
32.5 . 16.892 | 0.554
1 16.364 | 1.818
13.5 17.038 | 1.481
15.5 17.420 | 1.290
201317 17.648 | 1.176
19 17.894 | 1.053
21 18.096 | 0.952
26 18.462 | 0.769
32.5 18.770 | 0.615
1 21.500 | 17.590 | 1.955
13.5 18.314 | 1.593
15.5 18.726 | 1.387
21.5117 18.970 | 1.265
19 19.236 | 1.132
21 19.452 | 1.024
26 19.846 | 0.827
32.5 20.176 | 0.662
1 18.000 | 2.000
13.5 18.740 | 1.630
15.5 19.162 | 1.419
22"117 19.412 | 1.294
19 19.684 | 1.158
21 19.904 | 1.048
26 20.308 | 0.846
32.5 20.646 | 0.677
" 19.636 | 2.182
13.5 20.444 | 1.778
15.5 20.904 | 1.548
26|17 21.176 | 1.412
19 21.474 | 1.263
21 21.714 | 1.143
26 22.154 | 0.923
32.5 22,524 | 0.738
1 26.000 | 21.272 | 2.364
13.5 22.148 | 1.926
15.5 22.646 | 1.6777
261117 22.942 1 1.529
19 23.264 | 1.368]
21 23.524 | 1.238
26 24,000 | 1.000
32.5 24.400 [ 0.800f
1. 22.910 | 2.545
{13.5 23.852 | 2.074(
: 15.5 24.388 | 1.806
28M17 26.706 | 1.647
~19 25.052 | 1.474
21 25.334 | 1.333
26 25.846 | 1.077
32.5|% 26.276 | 0.862

RN

Dimensions - inches

PHILLIPS DRISCOPIPE, INC.
A SUBSIDIARY QF PHILL(PSBSCDMPAHY

Approximate ID = Nominal 00 -- (2 times Min.Wall)

SDR (Standard Dimension Ratio) =

00

min. waltl -

" Pressure rating = —§§§§T— D 73.4 deg. F

s = hydrostatic design stress (800 psi)

Size Weight|| Nominal| Approx.| Min.
lbs. 0D ID Wall
99.34 24,546 | 2.727
82.50 25.556 | 2.222
72.62 26.130 | 1.935
30" 66.64 26.470 1.765
60.02 26.842 1.579
54.61 27.142 | 1.429
44 .54 27.692 | 1.154
35.92 28.154 | 0.923
. 90.93]| 31.496 | 26.830 | 2.333
80.04 27.432 | 2.032
800 73.45 27.790 | 1.853
mm 66.17 28.180 | 1.658
60.19 28.496 | 1.500
49.07 29.074 | 1.211
39.59 29.558 | 0.969
93.87|] 32.000 | 27.260 | 2.370
82.64 27.870 | 2.065
75.79 28.236 | 1.882
32v 68.28 28.632 1.684) -
62.13 28.952 1.524
50.68 29.538 1.2
40.8%9 30.030 | 0.985
2(105.98(1 34.000 | 28.962 | 2.519
93.29 29.612 | 2.194
85.58 30.000 | 2.000
34n 77.07 30.422 | 1.789
70.13 30.762 1.619
57.22 21.384 1.308
- 46.14 31.908 1.046
%1118.81 30.666 | 2.667
104.57 31.354 | 2.323
95.96 31.764 | 2.118
36" 86.44 32.210 | 1.895
78.61 32.572 1.714
64.15 33.230 | 1.385
51.74 33.784 | 1.108
4111475 34.738 | 2.316
1000 103.36 35.226 | 2.072
mm 94 .04 35.620 | 1.875
76.69 36.342 | 1.514] -
61.85 36.948 | 1.211
1 130.61 37.058 | 2.471
117.66 37.578 | 2.211
42v 107.01 38.000 | 2.000
87.27 38.770 | 1.6%5
70.39 39.416 | 1.292
1165.231 | 47.244 | 41.686 | 2.779
1200 148.87 42.270 | 2.487
mm 135.42 42.744 | 2.250
110.45 43.610 | 1.817
89.11 44,336 | 1.454
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2 2 024 1.1 L5 1.4 2.0
21 2% to 24 1.6 2.1 2.0 2.6
3 5 1024 2.1 3.0 3.1 4.0
3% 3% to 24 2.8 3.5 3.8 5.0 :
4 4 1024 4.3 5.5 5.3 7.5
5 5 to24 6.0 9.0 8.0 12
% B 1024 8.0 12.0 12.0 17
8 8 to24 13 19.0 20.0 29

10 10 t024 23 31.0 35.0 47

12 42 1024 30 38.0 46.0 60

All dimensions are In Inches.

: * Grade B fittiags are avallable from steck.
-} Al wall ihicknesses are In accordance with ANSI B36.10,
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American Standard Taper Pipe Threads

L :
L 2
////// ) Incomplete Threads
Due to Lead of Die
4_ 7/ ,% > o
% (/v/\v/\\///\ v/\/\/‘\‘ K NN ‘
NN\H \\ \\N \ L
ADATINMITREITa-.S N S, e L
e/ E D Flush by Hand % wi
(90° /]
Tolerance on Product
Ey= D — (0.050D 4 1.1)p p = Pitch One turn large or small Notch flush with fa
E, = Ey+ 0.0625 L, Depth of thread = 0.80p from notch on plug gauge fitting. If chamfered,
L, = (0.80D + 6.8)p Total Taper 3{-inch per Foot or face of ring gauge. flush with bottom of ch

Dimensions, in Inches

D Ey Ert L9 L2§ p
Nominal Outside Pitch Pitch Normal Length Pitch Depth
pipe diameter diameter | diameter lengagement of of of
size of at end of at end of by hand effective thread thread
pipe external internal between thread
thread thread external
and
internal
threads
P 0.405 0.36351 0.37476 0.180 0.2639 0.03704 0.02963
Ya 0.540 0.47739 0.48989 0.200 0.4018 0.05556 0.04444
35 0.675 0.61201 0.62701 0.240 0.4078 0.05556 0.04444
Y, 0.840 0.75843 0.77843 0.320 0.5337 0.07143 0.05714
34 1.050 0.96768 0.98887 0.339 0.5457 0.07143 0.05714
1 1.315 1.21363 1.23863 0.400 0.6828 0.08696 0.06957
1Y, 1.660 1.55713 1.58338 0.420 0.7068 0.08696 0.06957
1Y, 1.900 1.79609 1.82234 0.420 0.7235 0.08696 0.06957
2 2.375 2.26902 2.29627 0.436 0.7565 0.08696 0.06957
2Y, 2.875 2.71953 2.76216 0.682 1.1375 0.12500 0.10000 8
3 3.500 3.34062 3.38850 0.766 1.2000 0.12500 0.10000 8
31, 4.000 3.83750 3.88881 0.821 1.2500 0.12500 0.10000 8
4 4.500 4.33438 4.38712 0.844 1.3000 0.12500 0.10000 8
5 5.563 5.39073 5.44929 0.937 1.4063 0.12500 0.10000 8
6 6.625 6.44609 6.50597 0.958 1.5125 0.12500 0.10000 8
8 8.625 8.43359 8.50003 1.063 1.7125 0.12500 0.10000 8
10 10.750 10.54531 10.62094 1.210 1.9250 0.12500 0.10000 8
12 12.750 12.53281 12.61781 1.360 2.1250 0.12500 0.10000 8
14 O.D. 14.000 13.77500 13.87262 1.562 2.2500 0.12500 0.10000 8
16 O.D. 16.000 15.76250 15.87575 1.812 2.4500 0.12500 0.10000 8
18 O.D. 18.000 17.75000 17.87500 2.000 2.6500 0.12500 0.10000 8
20 O.D. 20.000 19.73750 19.87031 2.125 2.8500 0.12500 0.10000 8
24 O.D. 24.000 23.71250 23.86094 2.375 3.2500 0.12500 0.10000 8

tAlso pitch diameter at gauging notch.
§Also length of plug gauge.
Also length of ring gauge, and length from gauging notch to small end of plug gauge

The above information taken from the American
Standard for Pipe Threads, ASA—B2.1.1945.
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Table 3. - Basic Dimensions, American National Standard Taper Pipe Threads,! NPT
(ANSI B2.1-1968)

AMERICAN PIPE THREADS

; —1 (IMPERFECT THREADS DUE
L, V=" T0 CHAMFER ON DIE)

L /, A .ZP"
, | TAPER OF THREAD 1IN 16
Lj/ | — | MEASURED ON DIAMETER

e B 0

i
7
%

For all dimensions see corresponding reference letters in table.

Angle between sides of thread is 6o degrees. Taper of thread, on diameter, is 34 inch
per foot. Angle of taper with centerline is 1°47'.

The basic maximum thread height, &, of the truncated thread is 0.8 X pitch of
thread. The crest and root are truncated a minimum of 0,033 X pitch for all pitches.
For maximum depth of truncation see Table 1.

Outeid D'Pitdi Handtight Effective Thread,
. utside 1ameter Engagement Externa
Nomi- Diam. Threads Pitch at gag !
n'aI of per of Beginning | Length,2 Length,4
Pipe Pipe, Inch, Thread, |of External] L1 Diam.,3| Lz Diam.,
Size D n b Thread, |———| Ei |———| Ea
Eo In. In.
e 0.3125 27 0.03704 ©.27118 0.160 0.28118 0.26011 0.28750
14 0.405 27 0.03704 c.36351 0.1615 | 0.37360 0.2639 | 0.38000
14 0. 540 18 0.05556 0.47739 0.2278 | 0.49163 0. 4018 0.50250
34 0.675 18 0.05556 | o0.61201 0.240 | 0.62701 | 0.4078 | 0.63750
14 0.840 14 0.07143 | ©.75843 0.320 | 0.77843 | 0.5337 | ©.79179
34 1.050 I4 0.07143 0.06768 0.339 0.98887 0.5457 I1.00179
I 1.315 1114 0.08696 1.21363 0.400 1.23863 0.6828 I.25630
134 1.660 1114 0.08696 1.55713 0.420 1.53338 0.7068 I.60130
114 1.go0 1114 0.08696 I1.79609 0.420 1.82234 0.7235 1.84130
2 2.375 1114 0.08696 2.26Q02 0.436 2.29627 0.7565 2.31630
214 2.875 8 0.12500 2.710953 0.682 2.76216 I.1375 2.79062
3 3.500 8 ©.12500 3.34062 0.766 3.38850 1.2000 3.41562
344 4.000 8 0.12500 | 3.83750 0.821 3.88881 1.2500 | 3.91562
4 4.500 8 0.12500 4.33438 0.844 4.38712 I.3000 4.41562
5 5.563 8 ©.12500 | 5,39073 0.937 | 5.44929 | 1I.4063 | 5.47862
6 6.625 8 0.I2500 6. 44609 0.958 6.50597 I.5125 6.54062
8 8.625 8 0.I2500 8.43359 1.063 8.50003 I.7125 8.54062
10 10,750 8 0.12500 | I0.35453I I.210 |{10.62004 1.9250 | 10.66562
12 12.750 8 0.I2500 | I2.53281 1.360 (12.61781 2.1250 | 12.66562
14 0D | 14.000 8 0.12500 | I3.77500 I1.562 (13.87202 2.2500 | 13.01562
16 OD | 16.000 8 0.12500 | 15.7b6250 1.812 |15.87575 2.4500 { I5.91562
180D | 18.000 8 0.12500 | I7.75000 2,000 |17.87500 | 2.6500 | 17.91562
20 OD | 20.000 8 0.12500 | 19.73750 2.125 |19.87031 2.8500 | 19.91562
24 0D | 24.000 8 0.12500 | 23.71250 2.375 1{23.86094 | 3.2500 | 23.91562

All dimensions given in inches.

! The basic dimensions of the ANSI Standard Taper Pipe Thread are given in inches to
four or five decimal places. While this implies a greater degree of precision than is
ordinarily attained, these dimensions are the basis of gage dimensions and are so expressed
for the purpose of eliminating errors in computations.

2 Also length of thin ring gage and length from gaging notch to small end of plug gage.

3 Also pitch diameter at gaging notch (handtight plane).

4 Also length of plug gage.

¢
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- ANSI B16.5 ASTM A105
LENGTH THRU HUBS DIAM. OF BORE
Nominar | OUTSIDE THICK. DIAM. DIAM. MINIHuM DIAM. RADIUS DEPTH
Dlam, OF OF OF SLIP-ON,§ THREAD WELDING ) OF Hus OF OF
PIPE oF FLANGE | RAISED | Hus AT w:";l:ﬁ THREADED, Jé?!:T LENGTH | "jeex 8 SSL(:ZKOE':' J;?:T AT FILLET | socker
SIZE FLANGE FACE BASE SOCKET SOCKET BEVEL
o c R X Y Y Y T J w B Hto r z
1/2 3.50 0.44 1.38 1.19 1.88 0.62 0.62 0.62 0.62 0.88 0.90 0.84 0.12 0.38
3/4 3.88 0.50 1.69 1.50 2.06 0.6.2 0.62 0.62 0.82 1.09 1.11 1.05 0.12 0.44
1 4,25 0.56 2.00 1.94 2.19 0.69 0.69 0.69 1.05 1.36 1.38 1.32 0.12 0.50
1-1/4 4.62 0.62 2.50 2.31 2.25 0.81 0.81 0.81 1.38 1.70 1.72 1.66 0.19 0.56
1-1/2 5.00 0.69 2.88 2.56 2.44 0.88 0.88 0.88 1.61 1.95 1.97 1.90 0.25 0.62
2 6.00 0.75 3.62 3.06 2.50 1.00 1.00 1.00 2.07 2.44 2.46. 2.38 0.31 0.69
2-1/2 7.00 0.83 4.12 3.56 2.75 1.12 1.12 1.12 2.47 2.94 297 ' 2.8 0.31 0.75
3 7.50 0.94 5.00 4.25 2.75 1.19 1.19 1.19 3.07 3.57 3.60 3.50 0.38 0.81
3-1/2 8.50 0.94 5.50 4.81 2.81 1.25 1.25 1.25 3.55 4.07 4.10 4.00 0.38 0.88
4 9.00 0.94 6.19 5.31 3.00 1.31 1.31 1.31 4.03 4.57 4.60 4.50 0.44 0.94
5 10.00 0.94 7.31 6.44 3.50 144 - 1.44 1.44 5.05 5.66 5.69 5.56 0.44 0.94
6 . 11.00 1.00 8.50 7.56 3.50 1.56 1.56 1.56 6.07 6.72 6.75 6.63 0.50 ' 1.06
8 - 13.50 L12  10.62 9.69 4.00 1.75 1.75 1.75 7.98 8.72 8.75 8.63 0.50 1,25
10 16.00 1.19 12.75 12.00 4.00 1.94 1.94 1.94 10.02 10.88 10.92 10.75 0.50 1.31
12 19.00 1.25 15.00 14.38 4.50 2.19 2.19 2.19 12.00 12.88 1292 . 12,75 0.50 1.56
14 21.00 1.38 16.25 15.75 5.00 2.25 N 2,25 13.25%* 14.14 ~N 14.00 N 1.62
16 23.50 144 1850 18.00 5.00 2.50 = 2.50 15.25%  16.16 u 16.00 o 1.75
18 25.00 1.56 21.00 19.88 5.50 2.69 g 2.69 17.25% 18.18 (@] 18.00 g 1.94
2 < .
20 27.50 1.69 23.00 22.00 5.69 2.88 ll.‘u'l 2.88 19.25* 20.20 w . 20.00 L'-":" 2.12
24 32.00 1.88 27.25 26.12 6.00 3.25 « 3.25 23.25% 24,25 (7] 24.00 2] 2.50
Altdimensionsare in inches. Prices on application. (3) Sockettype flanges conform to ANS! B16.5 for sizes % thru 3,

Flanges are carbon steel A105 unless specified otherwise (same as ASME
Boiler Construction Code SA108). For stainiess steels, aluminum and

. other alloys see page 180,

(1)
(2)

Flanges are furnished faced, drilled and spot faced or back faced.

For standard facings see pages 112 & 1 13.

For Large Diameter ANS| Type Flanges and Pressure Vessel Flanges see
pages 156 through 170.

Flange dimensions and drilling are in accordance with ANSH B816.5.

Lap joint flanges 10'* and larger are stocked to slip-on dimensions. ANS1

. typealso available.
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(4)

(5)

(6)

Other sizes conform to dimensions of slip-on flanges except for
alteration of the bore to provide the socket.

Slip-on and threaded reducing flanges are designated by the size of the
tapping or nominal pipe size of the bore and the outside diameter of the
flange. Other dimensions are same as straight sizes, Reducing weiding
neck flanges available an application '
The 0.06" raised face is included in thickness *’C*’ and length thru hub
ey

Blind flanges %" through 2u"
side diameter and height the same as Class 150 siip-on flanges.

FOR APPROPRIATE CODE PRESSURE-TEMPERATURE RATINGS SEE PAGES 110 & 111,

are furnished with hubs, having out-



 SOCKET TYPE?

TR

—Slip-on—Parf No. 120 .
Threaded-Part No. 130

T — .
—ioTper WA 1
L*—'J —l 6-06 ‘ Internal Weld 5') X — Té [
P——R Bevel Optional } g (’) a6
b Part No. 30
DRILLING LENGTH OF BOLTS APPROXIMATE WEIGHT IN POUNDS
' D [} ACHINE " NOMINAL
DIAM. NUMBER DIAM. DIAM. STUD BOLTS Mnom SUP-ON SOCKET PIPE
OF oF oF OF 0.06" WELDING AND Lap BLIND TYPE SIZE
BoLt BOLTS BOLTS soLY RAISED it 0.06" NECK THREADED JOINT AND
CIRCLE HOLES FACE J0INT P - THREADED
2.38 4 1/2 0.62 2.50 2.00 2 2 2 2 2 1/2
2.75 4 1/2 0.62 2.50 2.25 2 2 2 ‘ 2 2 3/4
3.12 4 1/2 0.62 2.75 3.25 2.25 2 2.3 2.3 2.5 2.3 1
3.50 4 1/2 0.62 2.75 3.25 2.50 4 2.5 2.5 3 2.5 1-1/4
3.88 4 1/2 0.62 3.00 3.50 2.50 5 3 3.3 4 3 1-1/2
4.75 4 5/8 0.75 3.25 3.75 2.75 6.5 5 5.3 6 5 2
5.50 4 , 5/8 0.75 3.5_0 4.00 .3.00 10 8 8.3 10.5 8.3 12-1/2
6.00 4 5/8 0.75 3.75 4.25 3.25 12.5 9. 9.5 12.5 9.3 3
7.00 8 5/8 0.75 3.75 4.25 3.25 | 15 12 12 15 12.5 3-1/2
7.50 8 5/8 0.75 3.75 4.25 3.25 16 13 13 17 13.5 4
8.50 . 8 3/4 0.88 4.00 4.50 3.25 21 14 14 21 14.5 S
9.50 8 3/4 0.88 4.00 4.50 3.50 25 18 18 28 19 6
11.75 8 3/4 0.88 4.25 4.75 3.75 40 27 27 47 28 8
14.25 12 . 7/8 1.00 4.75 5.25 4.00 56 37 38 69 40 10
17.00 12 7/8 1.00 4.75 5.25 . 4.25 86 59 61 102 62 12
18.75 12 1 1.12 5.25 5.75 4.50 111 80 S 137 84 14
21.25 16 1 1.12 5.50 6.00 4.75 141 101 | 177 106 16
22.75 16 1-1/8 1.25 6.00 6.50 5.00 153 112 g 214 118 18
25.00 20 1-1/8 1.25 6.‘25 6.75 5.50 188 141 llil‘l 276 149 20
29.50 20 1-1/4 1.38 7.00 7.50 6.00 270 197 w 423 210 24

(7} Thread length for Class 150 flanges is American Standard for Pipe

Threads ANSI 82.1.

(8) F.langes will be furnished bored to these dimensions (Standard Wall
Pipe I.D. ANSI.B36.10) uniess otherwise ordered. Extra Strong Walil
bore also furnished from stock.

In conformance with ANSI B16.5, stud lengths do not include point

heights or laps. For lapped to lapped add thickness of two laps. For
lappeq to any other facing add the amount that such facing and one
lap will cause the flange to be separated.

(10)

When flanges are intended for service with higher yield strength pipe,

tf_\e thickness of the hub at the bevel may be greater than that of the
Pipe to which the flange is joined.

1

{11) Flanges with a straight taper hub for use with thin walil, high strength

pipe {similar to MSS SP-44 flanges) are availabie on special order.
* Bores for sizes 14’ and larger correspand to Standard Wall pipe. These

bores are not listed in ANS| 816.5.

For welding neck flange bevel details see page 177.
For gasket surface finishes see page 94.

For Ring type joint details see paga 114.

For dimensional tolerances see page 176.

For ordering instructions see page 178.
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BONNEY

FORGE | TETE

0 | Socket Weld Fittings
‘ DIMENSIONS (inches)

NOMINAL % Ya Y Ya 7 1 1% | 1% 2 2Y 3 4

PIPE SIZE
s %s 4 | 1% 1% 11, 134 2 2% 3 334 4%e
B 2%2 2% 1%e 1% 1%¢ 12, | 2% 215 3, 3% 46 534
D %6 Y6 %6 Yo He % s %% A 134 1% 1%

% % e | % % 7 | Y4 14 | 1% 1% 21 2%

E
F %4 34 % 1 ' 1% 114 1%s 134 146l 2Ys 21 3%

G .| e e Y6 Y6 A Yie Ye e | 1 14 11y 154
H 1y 1y, 114 1% 1% 2y, 2% 2% | 36
1 | % % | 1 1 |1 | 134 | 2 2y, | 2y,
K 1% {2y | 2% | 3 3y, | 31 | a3,
L 246 | 3 3%s 4% 41¥¢ 5% 6716

poesizE | % | % | % |l w1 {w |2 | oo s 4
A 1% | 1s%e |1y |13, | 2 2% | 2% | 3y | 3% | 4y
B 1%e 1%s 124, 2% | 2, 3l | 34, 4 434 6
D b Y EZ) Ws 3 s Bl 1y, 1%
E % % s 16 1, 11, 154 21 21 2%
F 1 14 14 1% 134 Ys | 134 2Ye 21y, 3%
G Ne Ya s Y 136 1 11 1y 134 154
H 11, 134 174 21, 254 21%¢ 3%s
3 1 1 L1y |1 | 2 21, | 21
K : 2 2% | 3 31, | 3% 434
L

3 3% | 4% | N | 5% 6%

Bimension € : V
{Common to all fittings) | .420 555 .690 I .855 | 1.065) 1.330}] 1.675| 1.9151 2.406 2.906] 3.535} 4.545

90° ELBOW  1.125 .125 .25 .50 6881 1.313 {1.563 ] 1.875 3.25 5.875§ 10.25 }20.75
45° ELEOW 125 .125 .188 | .375 .50 875 | 1.25 1.625 | 2.688] 6.75 | 10.50 |18.188
—_ TEE .25 .25 313 .625 8751 1375 | 2- 2.50 3.75°] 875 | 1250 |27
é STREET ELBOW | .25 ..25 .375 .50 .875 | 1.438 2.25 3 -5.188
g LATERAL .25 625 11 1.75 2.375 | 3.75 4.125 | 6.875 ) )
o CROSS .25 .25 | .375 813 §1.125] 1.50 1225 3.063 | 5.125/ 18 123 40
E S0° ELBOW .938 {1.438 | 2.25 - 3.188 | 5.25 6.688111.875119.25 {26.375
] 45° ELBOW o .875 11.313 | 2.063 | 2.50 4.313 }4.813} 9.625]14.25 |27.25
™ TEE ) 1375 }2 3.313 } 3.75 6.50 7.875]16.625 | 23.50 |33
= STREET ELBOW | ' 375 438 |1 1.625 | 2.50 3.688 ] 6.438 :
LATERAL 2 3.063 | 5.125 }6.25 |11.938

CROSS V 1.50 2.50 . 4.125 }5.25 8.75 9.438120.25 j27 . l39.




40

Threaded Fiﬁngs

DIMENSIONS (Inches)

NOMINAL 1 1 3 1 3 1 1 1
PIPE SIZE Va Ya Y8 V2 Ya 1 1% 112 2 21> 3 4
A % e | 1% 1%e 11, 134 2 2% 3 33 46
"B 2%, 1Y4e 1% 1%6 12,1 2%, 2, 3% 3% 4%s 5%,
F 3% % 1 1% 1 1% 1%e 1% 16l  24e 21, 3
A% W | 1% 1%e 114 134 2 2% 214 3 3% 41
B |2 | 1Y 1% 1%s 1% | 2%, 2y, 3%, 3451 4 434 6
F | % % |1 We | 1% | 1% | 1% 1Y | 134 U] 21 | 3%
H 1% 14 11 1% 174 21, 254 2% v 3% '
J Ya A 1 114 134 134 2 21 21,
K 1% 21 2%, 3 3y, | 315, 43,
L 2445 | 3 3%e 44 46| 5% 676
A e | 1% 1%e 114 134 2 234 2%, 3 3% 4¥e 41,
B 1% 1% 1%s 12 | 2% | 2y, 3% 3 4 43, 53 6
F % 1 14 114 1% 134 14e | 134 2% 2y, 3% 3%
H 14, 134 1% 2%, 2% 2% | 3%
J 1 1% 134 13/ 2 2y, 21,
K 2% 3 314 3%s | 4%
L 3%s 4l 4¥s | 53 6%
WEIGHTS (Pounds)
90° ELBOW .25 25 313 | .563 | .688 | 1.125| 1688 | 2.25 | 3.50 | 6.50 | 10.50 |22.75
45° ELBOW 125 | 125§ .25 438 | 6251 .938| 1.375 | 1.6251 2.688] 7.75 }11.313}19.125
TEE .25 .25 313} 563 | 938§ 1.438] 2 2.75 | 4.625| 8.688] 13.188 |27.25
CROSS . .50 .50 .50 .875 | 1.125 | 1.688 | 2.50 3.188| 5.25 |16.438]|19.50 [32.688"
90° ELBOW .25 375 1 .625 {1.313 {1.375 | 2.25 | 2.75 3.50 | 5.438 [10.688 | 14.438 30.375
45° ELBOW .25 .25 .50 .75 11881 1.875] 2.125 | 3 4.25 t 7.375|13.50 {19.063
TEE .25 375) 813118381875} 250 | 3.125 | 5 6.75 [13.125} 20.375 |39.50
STREET ELBOW | .25 .25 375 | .50 .875 | 1.438] 2.25 3 5.188
LATERAL _ 62511313 |1.75 1275 | 4.625] 550 |10.813
CROSS 438 | 375 )1 1.50 1250 |3.563| 4.125 | 6.50 | 8.125116.75 | 19.75 |32
30° ELBOW .25 625 | 1.063 | 1.625 | 2.625 | 3.50 | 6.75 | 7.50 |13.438]20.875} 34.563 |38
45° ELBOW .25 5631 .50 11438 2188 2.688} 4688 | 5.75 | 9.50 |is 30.563 | 29
" TEE 50 |1 1.375 | 2.125 | 3.625 | 4.625| 7.625 | 9.625|18.875]28.063{ 47.500 | 50
STREET ELBOW 3751 438 |1 |1.625] 250 | 3.688 | 6.438
LATERAL 2.375 | 3.25 }5.438 1| 7.188 [12.313
CROSS 563 }1.188 }1.50 [2.75 14.313 | 5.625|10.75 [11.50 {22.18827.50 |54 43.50




BONNEY
FORGE

- Socket Weld Couplings, Reducers and Caps

DIMENSIONS (Inches)

NOMINAL . ’, , .
11 2 | 21 3 4
PIPE SIZE Vs Va £7] Y2 Ya 1 1%a V2 ' V2
A 14 114 14 134 11, 134 1% 2 2y, 21, 23/, 3
B [ % | % | e | 1% | 14| %] 2% | 24| 3 3% | 4% | 5%
c 420 .555 .690 .855 1 1.065| 1.330( 1.675| 1.915} 2.406| 2.906| 3.535 4.545
D | #sf % | % | | %e| %B| Ws| | m| w1 1%
E l/4 l/‘ lA 3/8 % 1/2 1/2 1/2 3A 3/4 3A 3/‘
Fol %) % | % | % |1 We | W | 1% | 1% | 14| 1% | 1%
A 1% 1l 134 114 134 1% 2 21, 214 23/, 3
B 14 1% 1y, 13, 2y, 21/ 3 354 41 5 61/
C .555 .690 .855 | 1.065| 1.330{ 1.675| 1.915| 2.406| 2.906| 3.535| 4.545
D Bo | %s | Y | e |- % | Me| u| % | w| 1 | 1w
E Bl %l % % % vl wl % ow| wu| w
F 1%e | 1 Ms | 1% | % | 1% | 1% | 1% | 1% | 21
@ WEIGHTS (Pounds)
COUPLING 125 125 125 .188 313 .563 8131 1 2 2.625 3.875 6.625
REDUCER 125 125 .1é5 .188 313 563 813} 1 2 2.625} 3.875 6.625
HALF COUPLING | .125 125 125 .188 313 .563 813} 1 2 2,625 3.875 6.625
PIPE CAP .063: .063 .125 .188 .313 .375 .813] 1.125§ 1.688]| 3 3.625 6.688
COUPLING .375 .563 1 1438} 2 3.875| 5.50 6.625| 13.125
REDUCER .375 .563 1 1.4381 2 3.8751 5.50 6.625| 13.125
HALF COUPLING .375 .563 1 1438 2 3.875] 5.50 6.625] 13.125
PIPE CAP 375 .50 1,125 | 1.125 ] 2.25 3.50 5.625] 6 13.50
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DIMENSIONS (inches)

Thﬁ' eaded Couplings, Reducers and Caps

DAL 1% | w | % | % | % | 1| 1m]|1m|l2 |am]| 3| a
A j1y 1y 1y |1y | 2 2% | 2% | 3% (3% | 3% | 4y | a3y
B % e 7% 14 13%4 134 214 2% 13 3% | 4% S5,
Cc % Y6 Y% He 1 1% e | 1% | 16 | 1136 | 2% 234
D % |1 1 11 1%s 154 134 134 1% 2% 2% | 2,
Aty 1y |1y |1y | 2 2% | 2% | 3% | 3% | 3% | a4y | ay
B | % |1 W |1 | 1y |2y |2y | o3 3% | 414 | 5 64
c % Me Y e 1 136 16 1%s 1 | 113 | 214 2%
b |1 1%s 1% 1% | 1% 1%s | 13¥, 1% 2 21, 26 | 2%s
WEIGHTS (Pounds)
COUPLING  |.125 .25 |.25 | .25 438 | 625 | 1.563 | 2.188 [3.125 |.4 6.75 |16.75
REDUCER 125 {125 |25 | 25 438 | 625 | 1.563 | 2.188 |3.125 | 4 6.75 |16.75
HALF COUPLING .063 |.063 |.188 | .188 | .25 | 313| 75 |1.125 |1.563 | 2 3.375| 8.375
PIPE CAP 031 |.063 |.125 |25 .| 313 | 50 |1 1.625 [3.125 | 5 850 |14
COUPLING  [.188 [.188 |[.25 | 50 |1 2125 {2375 |4.375 |7.75 |10.75 |13.50 l24.50
REDUCER 188 [.a88 |.25 |50 |1 2125 | 2375 {4375 |7.75 [10.75 [13.50 |24.50
HALF COUPLING |.094 |.094 |.125 | .25 50 |1.063 |1.188 |2.188 |3.875 | 5.375| 6.75 |12.25
PIPE CAP 125 |.125 |88 | 313 | 438 | 75 | 1313 |1.688 |3.25
F A e A —— e C o — b —]
T T 7777 T T T
00 ; | . ! 4,4]‘ \“\\\“ .
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BONNEY
FORGE

3000 # 6000 #
NOMINAL | DIAM. | DIAM.
PIPE C D DIMENSIONS DIMENSIONS .
SIZE : INSERT INSERT
TYPE TYPE
A B E A B E
x 3 .850 .690 1 The 1 1Y 1 Ys 1 156
iLx Y .850 555 2 LA % 1 Y 1% 1%
Vax Y .850 420 2 34 1, 1 b 14 1
3 x 14 | 1.060 .855 1 1, 146 134 1 Y2 11 11,
3 x 3 | 1.060 .690 2 % Y 1 As 196 1%e
3x Y | 1.060 .555 2 3 3% 1 Y 154 14
% x Y | 1.060 420 2 3 % 2 % &2
1 x 34 | 1325 | 1.065 1 Y 1% 1Y, 1 Ns 1e | 134
1 x 14 | 1.325 .855 2 1, We 1 Ya 134 14
1 x 3% | 1.325 .690 2 Ys Ya 2 %6 34
1 x Y | 1.325 .555 2 3% He 2 ¥ 13
114 x 1 1.670 | 1.330 1 % 1%s 11%s . 1 % 7 21,
14 x 34 | 1.670 | 1.065 2 % e 2 Y 1y,
1% x 1Y | 1.670 .855 2 1, % 2 Y, 3/
‘1Y, x114 | 1.910 | 1.675 1 1y 1, 2%, 1 1Y 2Yie 23,
11, x 1 1910 | 1.330 2 5% T ' 1 % 2 2y,
1% x 34, | 1.910 | 1.065 2 %e e 2 %s 1%¢
14 x 14 | 1.910 .855 2 v, 1 2 1, 1
2 x114 | 2385 | 1.915 1 3 1% 21, 1 3 21 213
2 x1y° ] 2385 | 1.675 2 1y e 2 s 16
2 x1 2.385 | 1.330 2 5 1 2 5 1
2 x 34 | 2.385 | 1.065 2 e 1Ye 2 % 1Y
2 x 15 | 2385 .855 2 1 1% 2 174 1Y,
Type 1 Type 2
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4

Threaded Plugs and Bushings

DIMENSIONS (Inches)

PIPE SIZE Yo % | % | % (% | 1 |11 2 [2] 3 | a
A 134 154 154 134 134 2 2 2 2y, 234 | 23, 3
B o | Whe | M | T | Vs | Mhs | 1 | 1%%; | 2% | 2% | 3% | 414
c* 7s % s 78 | Ms | 1%6 11%g | 2 2 | 3 3 | A%
D Ya Va % Fie Y Y Yis ¥4 e Y4 136 114
E Y6 Y5 Hs 146 % a2 78 e | 1 114 1%e 124,
F %2 Y% %s Yis P s s 1% 1%e | 1Y, |11y, 2Y4
G A Ya %e Y4 N Y5 Ne §Z) e ¥4 s 1Y
H $2) s Yo %6 % % e He 7 | 14 14 114
J4* % Ye V! 1Y, 176 113, | 2 21/ 3 31 454
K Hs Y is Y Ya Ya ¥ Y8 Yo Ya %
L Yo As | U &) %2 78 s 1 14 | 1%s 121,
M %s s %6 Y 34 1¥e ¥ Y 14 14 114
N % s Y %is % Y ¥ s V) 1Ys 14 114

WEIGHTS (Pounds)

. {ROUND HEAD PLUGS .125 .125 .188 .250 .375 .750 ]1.125 |1.563 | 3.00 4.75 7.62 12.87
HEXAGON PLUGS 063 |.063 [.125 |.188 |.313 | 500 |1.125 {1.375 | 225 | 387 |s587 |13.00
SQUARE HEAD PLUGS .016 .031 .063 ..125 .188 313 .563 875 1.50 2.25 2.87 7.18
HEXAGON BUSHINGS .063 .063 .063 125 .188 375 .688 | 1.62 2.37 3.50 8.31
FLUSH BUSHINGS 063 |.063 |.063 |.125 |.125 | 125 | .188 | 37 | 62 | 1.00 | 2.00

MATERIAL AVAILABLE FROM STOCK

Bonney Forge fittings are available from stock in a wide
range of ferrous and non-ferrous materials; these in-
clude (1) A105 carbon steel, (2) 304, 304L, 316, 316L
stainless steels, (3) F5, F11 and F22 alloy steels, (4)
aluminum, (5) copper-nickel and (6) Monel. Bonney
quality control systems provide complete assurance: of
highest manufacturing standards and of compliance
with ANS| B16.11. American Standard for Steel Socket
Welding and Threaded Fittings. Every fitting is subjected

4 ROUND HEAD PLUG

to three separate quality control systems: one for ma-
terial control, one for manufacturing control and one
for design control. All forgings are 100% inspected.
Sample analyses are made of every forging heat to
check against mill analyses, and records are kept of
every fitting from initial forging bar through forging,
heat treatment, machining, storage and shipment. Every
single fitting has a heat identification number and is
completely traceable.

“Dimension J for Hex Head Bushing and dimen-
sion C for Hex Head Plug are the same

el

i}

T

4 = 1

HEXAGON FLUG

SQUARE HEAD PLUG

Y N—= N\l

I N="— F
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HEXAGON BUSHING

FLUSH BUSHING

ENERGY PRODUCTS GROUP
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BONNEY FORGE

wrench can
break it

TYPE 602B

I\Ji Xl — one turn of
a wrench makes it. Only a

B Conveniently packaged

Ball to cone seats for
smooth alignment.
Can be cracked and_
rejoined—repeatedly.
Replaceable, .
interchangeable parts.
Carbon Steel, coated
to resist corrosion.
Stays sealed despite
shock, vibration
expansion and

rough wrenching.

S/B seats double locked
under 120,000 Ib. psi.

25 per carton.

EFFECTIVE THREADS

. . Style Depth jSocket || Weight -
Pipe Size Ngt Socfket Dia. i‘ff%‘;‘;’: THREI(\JD1ED SUcon sroNze THRBEGEED STAINLESS STEEL

Yo  18-NPT [Hex %s | .420 322 o S lE ws.p. S5 Jr.s-p.

4 18-NPT Hex % 555 .30z

34 18-NPT Hex %s | .690 40

Y2 14-NPT  |Hex Y2 | .855 72

34 14-NPT Octagon Y2 [1.065 1.10#
1 T13%-NPT |Octagon| %, [1.830 ][ 75 = o
1% __ 11%-NPT | Octagon s |1.675 22 # SOCKET  STAINLESS STEEL THREADED ST OLESS T
1% 11%-NPT |Oclagon| %s [1.915 || 2.6 = 05 Sl wse 604  seas
2 11%-NPT |Octagon| 1%, |2.406 || 4.6 2 6028 3o’ So00vio6

TYPES 601, 602 AND 604
Pipe Size A B C D E F G H I - J K L M itg/tle

8 18-NPT 134 1Y 34 SLg, .264 34 5 1%, 214, 2%2 A /A 1.035 | Hex

4 18-NPT 1 3/; 14 34 5%, | .402 34 1, %, 1 34 2%, 74 /A 1.035 | Hex

3% 18-NPT 2 134 A %6 .408 146 As 34 4% 1Ys Y 156 1.164 | Hex

5 14-NPT 2Y, 124, | 134, 11,4 534 |1 1Y % | 5% | 1% Ye 1% 1.437 | Hex

34 14-NPT 2% 2 125, 1%e 548 1 1Y, 34 %2 | ho | 13%4 | % 135 1.683 | Octagon
1 11%-NPT |21y, | 234 154 12%, | .683 | 1%, Y2 | 1% | 1Y%s e | %2 | 1%s | 1.975 Octagon
114 11%-NPT | 23y, 2% |2 2%2 | 707 | 11%, 78 | 1% (1134, | 2y %2 | 1%s 2.416 | Octagon
1% 1115-NPT |3l 3 12%a2 2134, 724 | 12y, 11 1 1 | 1234, | 214 %2 | 1% 2.649 Octagon.
2 1134-NPT | 3114, 32%2 | 25%y | 27 757 11 1%2 1%2 | 176 | 2Y4s 3Ys %4 | 125, | 3.221 Octagon

~ A A FEMALE NUT ’ MALE

EFFECTIVE THREADS




/BONNEY

FORGE ) ~ AAR Unions threaded and Socket Weld

il a [0 o o e | e [ | oy s [c | o | 6] ¢ |
Y |16 {136 /60 | 25/32 | /16 138 .38 # . B |1%s |13%ea | /6a | /32| /16 3'%8 5 #

Yo 116 [13%6a | /60| %/32|7/16 ggg .36 # Yo |1%/2211We [1V6a | 3V32] 71 ggg .56#

% |17/ |10 |Wer | 2|76 | S20| 50 # % |19/ | U |19 | | ve | S30] 75¢

%o (13 |13 (196 | S/ |ve | 823|605y b (2% [2% 1% |1 %6 | 22| Lo5#

% |26 (2% [1% |12 |6 [FO8S) 11788 % |22 |25 |12 1% % |1002 1754
1 |2ve |28 1% (1va | |1329] 164 # 1 |2%e 3% 206 |1 | W6 | 7300 3 #

1% |25/ |36 (2070 |12 |16 |1RI3| 259 # 1% (3 |3% |25 |17 Ve 1202 3754

1% (3 |38 |2 (15| |Tos| 341 # I% |3 |47/ |35 (12| | os2| 6.0 #

2 (3% |47 3V |15/ (5990|512 % 2 |avs 5% 3072 |25 | Vs | 5908 105 #

@ 2% |Mn |5%e |32 256 |76 |5990| 875 # , :
3 |ave |6v |8 296 |1 20| 126254

THREADED

A A
c*
. B 1
B DIMENSIONS ACROSS . B DIMENSION ACROSS

OCTAGON CORNERS OCTAGON CORNERS

*C" dimension is across octagon corners or a diameler as applicable,
The 2!5" and 3" 3000# and 2" 60004 sizes have octagonal male and
female ends; the other sizes are round. ’
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Pricing Guides:
Pricing Schedule 200
Pricing Schedule I-300

REDUGCING (SWAGED) LGEHNUT

WELDING SPUD

i Y, [ 3, E 1 111/4 l 11/21
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Notes:

1. Pipe Threads conform to ASME B1.20.1

2. General dimensions and threading of locknuts are based on
ASME B16.14

3. Locknuts 1-1/2" and larger - Cast

4. Welding Spuds 2-1/2" and larger - Cast

Copyright © 1998 The Alloy Stainless Products. Site Created by World Internet Resouregs.
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Coupolet

300# Female Threaded Coupolet
OutletSize. A | C | F
T2 | 1516 J0745 | 1188
3/4 1 ]0.958 | 1.441
1 | 13M6 |1.188 | 1.562
11/4 | 15/16 | 1.550 | 1.906
112 | 19/16 |1.780 | 2.188
2 111/16 | 2.260 | 2.750
212 |11316 | 2.890 | 3.386
3 | 212 |3.400 |4.000 |
4 3 |4.380 | 5.000
Interchangeability or Combination of Sizes
CoupoletOutiet] . 2
-Size Inches: i e Run:Sizes: -
172 {12 {314 [11/4-1] 83 [3610]
34 {34 | 1 [2-11/4] 368
1 1 (114 |2-112] 85 |36-10]
114 (114112 (21/2-2] 85 | 3610
112 112 2 | 212 | 85 |16-10 | 36-18 |
2 2 |212 | 3 4 | 5 | 6 8 | 10 |16-12]36-18
212 [212] 3 [ 312 | 5 | 6 | 8 |12-10 | 16-14 | 36.18
3 3 |312 | 4 6 | 8 | 10 | 12 | 14 |18-16 | 3620
4 5 | 6 8 [1412] 16 | 18 | 20 | 24 | 36

Printing Tips

Copyright © 1999 Bonney Forge




Tank Fittings Page 1 of 1

Tank Fittings and Accessories
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P.0. Box 8026

6401 E. 40th St.

Features

Heavy Duty Cast Iron Double Tapped
Bushings for use on underground or
aboveground storage tanks. Internal and
external threads are true, for straight piping
runs. NPT threads are standard.

Thds Thds
Part No. Size lbs A B
0120-01-2037 2" 1.75 2" 3/8”
0120-01-2005 2" 1.5 2" 1/2"
0120-01-2075 2" 1.5 2" 3/4”
0120-01-2001 2" 1.25 2" 1"
0120-01-2012 2" 1.0 2" 11/4"
0120-01-2015 2¥ 1.0 2" 11/2"
0120-01-2051 21/2" 2.25 21/2" 1"
0120-01-2050 2 1/2" 2.25 212"  11/4"
0120-01-2059 2 1/2" 2.0 212" 11/2"
0120-01-2052 2 1/2" 2.0 21/2" 2
0120-01-3001 3" 3.0 3 1"
0120-01-3012 3" 2.75 3" 11/4"
0120-01-3015 3" 2.75 3" 11/2"
0120-01-3020 3" 2.5 3’ 2"
0120-01-3025 3" 2.25 3’ 212"
0120-01-3051 3" 4.0 3’ 1"
0120-01-3050 3" 3.25 3" 11/2"
0120-01-3052 3" 3.0 3 2"
0120-01-3059 3" 3.0 3’ 21/2"
0120-01-3053 31/2" 3.0 312 3
0120-01-4001 4" 5.0 4" 1"
0120-01-4012 4" 4.75 4" 11/4"
0120-01-4015 4" 4.5 4" 11/2°
0120-01-4002 4" 3.5 4 2"
0120-01-4025 4" 3.5 4" 21/2"
0120-01-4003 4" 4,75 4" 3
0120-01-4035 4" 4.0 4" 31/2"
0120-01-5003 5" 8 5" 3’
0120-01-5004 5" 6 5" 4"
0120-01-6003 6" 12 6" 3’
0120-01-6004 6" 11 6" 4"

Kansas City, Missouri 64129

Clauyand B

ailay M

i e e b e

1-800-821-6583  FAX: 1-816-924-3903

1-816-924-3900

f Co.



Features

Heavy Duty Cast Iron Single Tap Bushing
suitable for use on underground or
aboveground storage tanks.

Features

Cast Iron Flush Single Tapped bushing suitable
for use on underground or aboveground
storage tanks.

P.O. Box 8026 6401 E. 40th St.  Kansas City, Missouri 64129

Clay and Baikoy Mg, Co.

Thds Thds
Part No. Size Ibs A B C
0122-01-3002 3"x2" 1.5 3 2r 2
0122-01-4015 4"x1 1/2" 275 4" 2" 112"
0122-01-4002 4"x2" 275 4" 2" 2
0122-01-4003 4"x3" 225 4" 2" 3

Thds Thds
Part No. Size Ibs A B C
0123-01-4003 4" 225 4" 2» 3

1-816-924-3900

1-800-821-6383  FAX: 1-816-924-3903



Shown with optional compression fittings.

Shown with optional compression fittings.

P.O. Box 8026 6401 E. 40th St.  Kansas City, Missour 64129

PEI

Thds Thds
Part No. Size Ibs A B
0121-01-2030 2"x 3/8"x 3/8” .75 2" 3/8"
0121-01-2050 2"x1/2”x 1/2" .75 2" 1/2"

Optional Connectors:
0122-02-0370  3/8"
0122-02-0050 1/2"

Features

Cast Iron Bushing for fuel oil tanks. 2” NPT with
3/8” or 1/2” NPT taps for
supply and return lines.
Copper connectors available
separately.

Part No. Size Ibs A B
0122-01-3076 3"x3/4"x 3/4" 3.25 3* 3/4”
0122-01-3001 3"x1"x 1" 3.2 3" 1"
0122-01-4075 4"x3/4"x 3/4" 5.8 4" 3/4”
0122-01-4001 4"x1"x 1" 57 4" 1”

Optional Connectors:
0122-02-0750  3/4”
0122-02-1000 1"

Features

Cast Iron bushing for fuel tanks. Allows 1 open-
ing to act as the In/Out port.

Part No. Size lbs A B
0122-01-3075 3" 3.0 3 3/4”

Features

Cast Iron bushing for fuel tanks. Allows 1 open-
ing to work as the In/Out
port.

rE

1-816-924-3900  1-800-821-6583  FAX: 1-816-924-3903

Oty and Bailey Mig. Co.



Other Products Available:

* Above Ground Storage Equipment

* Underground Storage Tank Equipment
* Service Station Equipment

* D.O.T. Manholes & Vents

* Pavement Accessories

* 01l Field Equipment

* Corrosion Control Accessories

* Pneumatic Conveying Accessories

* Dry Bulk Storage Accessories

1-816-924-3900  1-800-821-6583  FAX: 1-816-924-3903

€Ly and Baikey M. Co.

P.O.Box 8026 G401 E. 40th St.  Kansas City, Missour 64129
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. . 1 d
Forged Steel Socket Welding Fittings
ASA B16.11
\\\\\\"\\‘::
T
‘ S NN RO N N
_ _.‘4:8-! [ B > ..§ 3 N &
l E [
1 Center to T ]
BC:’:::; :; Bottom of Bore Socket Wall Thickness Bore Diameter of & Sf,; 5ss
s . . reat c L
| Depth Socket for Diam- Min Fitting 0w | =0
pt Socket 3o w e
P of 45 Deg. Elis ster 3] e
- o) ipe of cm ? ] Pi
s N, A Sock- £Bg| Sgeg ipe
plflecadl s Sched d & g si
= = | e, | el Sched f;*:‘ 3| Sched | S%eK®! | Schod | Sched | Sched | Sched | Schod | Sched | & 82| =28 Siee
Min o 160 50 160 40 80 | 160 40 80 [ 160 | SSa| a2
_E E A G B c D E E
: _ 18| % s Y 0.420 { 0.125 | 0.125 0.269 | 0.215 % % 1/8
oy 74 1 % Y ’/.. 0.555 | 0.125 | 0.149 0.364 | 0.302 % % 1/4
e /8 y 17, s 1
! . . . o 4 §]
3 4 %2 , s 0.690 0.125 | 0.158 0.493 | 0.423 Y i 3/8
V2 % % s % 0.855 | 0.136 | 0.184 | 0.234 | 0.622 | 0.546 | 0.466 % % 1/2
y 3/4 % % % % A | 1.065 | 0.141 | 0.193 { 0.273 | 0.824 | 0.742 | 0.614 % ¥, 3/4
1 4 % %, A "4 | 1.330 | 0.166 | 0.224 | 0.313 | 1.049 | 0.957 | 0.815 % 1% 1
~ 1-1/4 % 1%, 1% W, e | 1.675 | 0.175] 0.239 | 0.313 | 1.380 { 1.278 | 1.160 % V¥, [ 1-1/4
e 1-172 % 1% 1% s 1 1.915 [ 0.181 | 0.250 | 0.351 | 1.610| V.500| 1.338 % 1% 1-1/72
2 % 1% "% 1 1% 2.406 | 0.193 | 0.273 | 0.429 | 2.067 | 1.939 | 1.689 % 1% | 2
2-172 % % 2% 1 "/. 1% 2.906 | 0.254 | 0.345 | 0.469 | 2.469 | 2,323 | 2.125 % " | 2-172
3 3% 2% 2% 1% 1% 3.535 0.270 | 0.375 | 0.546 | 3.068 ] 2.900| 2.626 Y% 1% 3
. .
@ Forged Steel Socket Welding Flanges
ASA B16.5
K ——nf K—
) 600 AND
:ilpe . 130 AND 5] oo e, | P8
e 2 ? !
M Lo ‘T‘
e EmlEl : g

2!

Mo W —— w

2% 1/2 S

{ o 1
3% 3/4
3 1
| ‘ 1-1/4 g@ Pipe 150 LB. STANDARD 300 LB. STANDARD Pipe
. ;4 ;-1/2 Size D T L K D T L K D T L K Size
21/2 174" 3% " % 1%, 3% " 4 1Y% 3% N % 1% 1/4?
3 3/8! 3% A K] 1%, 3% kA i | 3% s % 1% 3/8'
12 3% " % 1% 3% " B 1% 3% " % 1% 1/2
3-1/2
4 o | 4 s % % " : ! 1| e % 1 1% 3/4
1 4% i R 1'%, 4, e 14, 24 4% e 1Y%, 2% 1
1-1/4 e % s 2%, 5% A 1Y, 2% A Y4 14 24 1-1/4
11/2 5 " % i 6% A 1 2% 6% % 1% 2% 1-1/2
2 , 6 % }‘ 3%, ?:’ ]’. 1 ) ;:2 } T 3%, 2 ,
M 2-1/2 7 3 % 3% % 1% 3% ; 4 1% 3y, 2-1/2
i I 7 | A R IV IR S A N IV R O I T

. m Pipe 1500 LB. STANDARD DIMENSIONS COMMON TO 150,300,600 AND 1500 LB. Pipe
2% ! ;

2% 38 Size D T L K s B’ R u Size
3 ]

, /4 174" - o-ee .58 36 14 K /4"
% 378" 71 49 1y 4 gt
4 i 172 ! 1% 1% .88 .62 15 % 1/2
4y 1-1/4 @ ' ) ’ ) )

6 1-1/2 3/4 5% 1 % 1% 1.09 .82 " e 3/4
1 5% 1, 1% 2% 1.3 1.05 2 % 1

1-1/4 6% 14 1% 24 1.70 1.38 2% A 1-1/4

§-1/2 1-1/2 7 1% % 2% 1.95 1.61 2% % 1-1/2
312 2 8 1% 2% 4% 2.44 2.07 3% ", 2

@ 2-1/2 9% % 2% 4% 2.94 2.47 4% % 2-1/2
3 - - 3.57 3.07 5 W 3

All dimensions given in inches.

$| with water temperature (1) % inch and % inch sizes are not included in ASA standard B16.5.
(2) Dimension

applies to 150 Ib. and 300 Ib. standards only. For 600 Ib. and 1500 Ib. stondords the ‘B’ dimension is to be specifiad.
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A [aX 4% 42 5%|es)lc |4

B lusl2z 1B % [1%] [o [2%]

I EZIERRA il V2 [34] 0 [in] 2

2
150 | 4 | 4|4k 4% |4 %] Diso [3%[3'%[3% | 4% 47

i R 3 LY A AEA R A A ALY

600 4 | 4% [ 4% 5% [5%] [600]4%[4T|4% |47 | 5%

AR ARABRIEARA R A AL AR AR AN

IMIZE. FIELD LABOR., )
2. THE COMMON MAKEUP DIMENSIONS SHOWN ABOVE ARE BASED ON A
STANDARD 3'LONG NIPPLE PLUS 1/ie" CLEARANCE EACH END..

3. ONE FIELD CUT NIPPLE SHOULD BE INCLUDED IN EACH MAN!FOLD
— . FOR ADJUSTMENT £ ROUNDIMNG OFF OVERALL DIMEN SION,

NOTEC I. STANDARD . 3" LONG NIPPLES ARE TO BE USED WHEREVER POSSIBLE TO MIN-

NN TR g W L R PR T |

TR DA L S+ BB s

| s ST

) ¥ L anse] SWAGE

S =TE;=*5,* ____FLANGE i LeAw S

é ELBOW OR TEE| 45°ELBOW S R S| T | RsMau enp sizef L é

Elr |s [TIR s 1| [ise[300]ée005 '/ ‘ 1E
AN A A AR AN
Bl Ve [ He 1%l %2 | [V e [ %6 | Be Ve | 1% | Y
KA A AR AN EAEALARIE
1 [ 2 1| % 138 1% | % | % % | 1% | %
2 1% [ % [2%] 1 | el Yo [ 76 [ |1 |70 %

BROWN & ROOT INC. wouerin roce

MINIMUMUM FITTING MAKE UP DIMENSIONS

FOR 2000# AND 3000% SOCKET WELD FITTINGS

| _ptaww ny oiry
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. | 5
- 32 L-DIM. 22 |

E‘L" i .i} k 5 Ve l3al t Wl @ éé e | 34 | |l/2- 2 |

' H— 150|378, 3%6[3%|4%8| 5 | |150]3%(3% |3% |44’ ||

DREN . (3] 1 1% ] 2 | [300]8% [3%|3'%e|4%6(5"8 | |300|3%8|3%8[2 % [4% 6|47 {

A EARDEA R | EE EA A LARA RS | EE AR EA A RA |

H 5% (5%, | 5%e |64 | 778 ‘ '

' NOTE: |. STANDARD"3"LONG NIPPLES TO BE USED WHEREVER POSSIBLE
* TO MINIMIZE MATERIAL INVENTORY & FIELD LABOR. :
2. ADD Y4"FOR EACH NIPPLE USED IN EACH MAKE-UP TO ONE

R BY
g L A

CYPUILTR 37+

T W DA

FIELD CUT NIPPLE TO DETERIMINE MINIMUM OVERALL
LENGTH. o |
il [ N P ool W Mo S 1
| | BE || B
a || THR'D - REQ}LCIHGTE_E;_i
& HeO0TEE- B makE-UP] 45 ELL. UNION [REDUCER lcoupuING {224 (| [i¥2
Bt 14 Ve | '%e - % |- |- |-]|- F
34 1 e A R%:) 24 124 28 li¥B| - | - | -
| 158 WVie | Y6 2%e 2 233 ' 1%e| - |
el 28 | . 'Ye 1" 3 2" 78 Wli7e] 2 | -
2 I 2% EY 2 EEY) 3%e | 258 |o4|e# | 2h|eos
| BROWN & ROOT Inc. wewsonmws | A | CR-28
| 300"MALLEABLE IRON SCREWED FITTING |47 5 g0
‘ DJMEN!ONS USING 3"LONG NIPPLES
CHECKID . APPROVED DATY ___ SPE C' - o




BONNEY
FORGE

® WELDOLET®

STANDARD
WEIGHT
FORGED

SEE PAGES
CL 208 21

4
i

OUTLET SIZES DIMENSIONS WEIGHT

INCHES A c D POUNDS

1 % 136 7 .15

% 7 1%, 136 .25

1 1Y, 1%s 11, 40

11, 1Y, 134 13 .70

115 1% 2 154 .80

2 1Y, 2% 2Ye 1.50

| 0 21, 15% 3 2% 2.25

3 134 31, 34, 3.75

31, 2 454 3%s 5.00

4 2 43, 4 6.70

5 2% 513, 51 8.50

6 23 6146 6Y 14.00

8 23 814, 71%, 28.00

10 3Ye 1013, 10 39.00

12 33% 1213, 12 65.00

14 31, 14Y;, 131, 70.00

16 31y, 16} 151, 92.00

18 4Ye 1854 17y, 125.00

20 454 20Y%e 191, 175.00

24 534 2514 231, 280.00

30 . 53 _ 30%s 29y, 440.00

36 534 361, 351, -1180.00

48 513 . 49 471, 2260.00

FOOTNOTES APPLY T0 PAGES 14 AND 15

Each outlet size listed is available to fit any run curvature.

RUN PIPE SIZES Outlet sizes 4" and less fit a number of run pipe sizes, and the fittings are marked
accordingly. See page 13 for run pipe size consolidation table.

SCHEDULES Standard weight fittings are the same as schedule 40 fittings through 10" Pipe
schedule numbers and weight designations are in accordance with ANSI B36.10. A
schedule 40 Weldolet for sizes 12" and larger is available.

MATERIALS See page 10 for alloy, stainless and other materials available from stock.

FLATS A flat Weldolet for use on welding caps, elliptical heads and flat surfaces is available.

ORDERING When ordering Weldolet, see page 9.




WELDOLET®

STANDARD
WEIGHT

ENERGY PRODUCTS GROUP
LU cWLSTE AN MANUS AL TURNG COMPAN S

REDUCING SIZES

FORGED s
OUTLET SIZES DIMENSIONS WEIGHT
INCHES A ¢c POUNDS
e 54 5% .08
Ya 5 5% .08
3% % 3% .15
) 3 e .18
%4 78 13, .25
1 14, 176 50
114 11, 134 80
114 156 2 1.00
2 11, 2% 1.75
21/, 15 3 2.50
3 13 31y, 4.00
31 1% 4 5.50
4 2 43, 6.30
5 21, 5% 10.25
6 234 611, '12.00
8 23 81, 23.00
10 31, 10134, 36.00
12 33 1213, 59.00
14 31, 14Y 66.00
16 31y, 1646 75.00
18 313, 18Y, 97.00
20 4 20 118.00
24 46 243 220.00
26 41y 261/, 265.00
30 53 307 430.00
36 534 361, © 900.00
48 513/, 4914 1780.00

. ®
For schedules less than standard weight, 27, 37, 47, 67, 8" light weight Weldoiet are available in reducing sizes only.

Larger outlet sizes available on application




REDUCING AND FULL SIZES

3000#
6000+

REDUCING SIZES

OUTLET SIZE DIMENSIONS APPROX.
WEIGHT
INCHES A Cc D E F G H | POUNDS
3000 # A.S.T.M. A105—GRADE Ii
18 3 54 .269 420 A 35 P2 %o .10
Vi 34 58 .364 .555 A 35 %2 %o .10
e 13s 34 493 690 1 A %o As .19
A 1 e 622 .855 11, % 134, 16 .30
34 146 13¢ .824 1.065 176 1 He e .34
1 13 1% 1.049 1.330 113¢ 720 Vi 2%, .60
114 156 13/ 1.380 1.675 2¥s 1%, Y/ 3/ .85
11 134 2 1.610 1.915 2% 54 1%4 32: 1.04
2 114 2% 2.067 2.406 215¢ e e 13 1.60
214 1%¢ 3 2.469 2.906 3%s e Yea % 2.75
3 13, 31y, 3.068 3.535 41 134 1%, e 3.80
31y, 2% 4 3.548 4.040 413, 11 19, 1. 4.30
4 17 43, 4.026  4.545 514 13 1%, 1y 7.25
#*5 25, 59 5.047 5.619 6%¢ 1%, 11, 1111/;,_ 12.00
**6 21, 61, 6.065 6.691 734 1%, 14, 1134, 14.50
6000 # A.S.T.M. A105—GRADE II
Y2 11, % 466 855 1%e 3 23, % 50
% 175 1 614 1.065 125, e 2L, s .80
1 1%, 1% 815 1.330 2Y % 1%, e 1.30
114 15/ 11 1.160 1.675 2%e 13/ 29, 13 1.60
11, 111, 115, 1.338 1.915 3 1%, aif, /a 2.00
2 2Y, 23, 1.689 2.406 354 A 3%, 1% 5.13
FULL SIZES*
OUTLET SIZE APPROX
INCHES A c D E F G H I povant
3000 # A.S.T.M. A105—GRADE 1|
1, 1 154, 622 .855 11, 15, 134, 7, .14
3 1Y 1% .824 1.065 1%e 19, Y 154, .25
1 1% 1% 1.049 1.330 113, 19, 1, 23, 44
1y, 1%g 13/ 1.380 1.675 236 34 1 16 .64
11, 134 2 1.610 1.915 2% 23, 15, 24, -85
2 1l 2%s 2.067 2.406 215, Y% 17, 157 1.37
21y, 1% 3 2.469 2.906 3%e 13 1% 3/ 2.25
13 314, 3.068 3.535 414 134s 1%, 136 3.75
3y, 11, 4%, 3.548 4.040 43/, 1%, e 4.30
4 174 43/, 4.026 4.545 5l 136 196, 14, 6.60
%5 2% 51, 5.047 5.619 6% 1%s 114, 1 9.00
#26 2%, 61Ys 6.065 6.691 7Y, 1%, 1, 1%, 15.50
FOOTNOTES
Each outlet size listed is available to fit any run curvature.
RUN PIPE SIZES Outiet sizes noted above fit a number of run pipe sizes, and the fittings are marked accordingly. See page 16 for
run pipe size consolidation table.
*Full size 6000 # Sockalets not manufactured.
SCHEDULES **3000 # fittings are for use with standard and extra strong pipe through 47 outlet size. 6000 # fittings are for
use with §160 and XXS pipe. 5" and 6" fittings are rated standard weight.
MATERIALS See page 13 for alloy, stainless and other materials available from stock.
FLATS Flat Sockolets for use on welding caps, elliptical heads and

flat surfaces are available.

3000 # 6000 # screwed and socket welding ends in accordance with USAS B16 11

e




REDUCING AND FULL SIZES

AR

BRANCH

3000+
6000+

RUN PIPE
REDUCING SIZES
o OUTLET SIZE DIMENSIONS APPROX.
WEIGHT
" INCHES A C F POUNDS
3000 # A.S.T.M. A105—GRADE II .
e %4 A A .10
Y 34 % A .10
s ¥ 34 1 .20
1 1 15 114 .24
Y 1Y 1% 1% .35
1 15 1%, 113 62
14 1% 13/ 23 .90
1%, 13, 2 2% 1.00
11 2% 215, 1.75
21 113, 3 3%s 3.00
3 2 31Y 41 4.35
31 24 4 413, 5.75
4 21 43, 514 7.10
#%5 2% 59 6% 12.00
**6 2145 614 7%e 15.30
6000 # A.S.T.M. A105—GRADE I
¥ 1% %o 17 30
¥ 14 Y 11, .30
Yo 14 ¥ 196 45
3/ 17%s 1 113, .75
1 1%6 1% 214 1.23
114 134 11, 2% 1.57
11, 1114, 1157, 3 1.96
2 2y, 23 354 5.08
FULL SIZES*
OUTLET SIZE ;wglz?i)%
INCHES A C D F POUNDS
3000 # A.S.T.M. A1T05—GRADE II
Y 1 136 ) 11, .15
3/‘ 11/16 1%6 1%5 1715 .25
1 1%6 17/16 11/15 11%5 45
1 1% 13 134 246 .70
114 134 2 154 2%e .90
2 114 2% 2% 219, 1.40
1134, 3 21, 3%e 2.50
2 3, 3¢ 41 4.30
21 4% 3%, 454 4.50
21, 43, 44, 5l 6.80
276 514 51, 6% 9.20
29/16 71/1 6%5 7715 1570
FOOTNOTES

RUN PIPE SIZES

SCHEDULES

MATERIALS
FLATS

Each outlet size listed is available to fit any run curvature,

Outlet sizes noted above fit a number of run
run pipe size consolidation table.

pipe sizes, and the fittings are marked accordingly. See page 16 for

*Full size 6000 # Thredolets not manufactured.

**3000 # fittings are for use with standard and extra strong pipe through 47

use with $160 and XXS pipe. 57 and 67 fittings are rated standard weight.
See page 13 for alloy, stainless and other materials available from stock.

Fiat Thredolets for use on welding caps, elliptical heads and
flat surfaces are available.

3000 # 6000 # screwed and socket welding ends in accordance with USAS B16 11

outlet size, 6000 # fittings are for

27



LATROLET® FORGED ronr 45° LATERAL cONNECTIONS

PATENTED

‘ BUTT-WELD THREADED SO(‘:KET-WELD
DIMENSIONS
NOMINAL RUN 3000+ Threaded and Socketweld | 60004 Threaded and Socketweld
PIPE SIZE OUILIE:EJESSIZE Std. and XS Butt-weld Sch. 160 and XXS Butt-weld
INCHES A B Cc A B Cc
15,11
57 Ya % | 2% s We | 24 | 1%
1,.11
5723 % s | 2% s e | 2% | 1%
1,11
lg /Z_é /a Y2 1%6 2%e 176
115-11,
lg (25 ) 1% 23 134
115-11,
5 -2 % 11¥¢ 23, 134
12 -6
214.2
1 8 % N
215-2
lg 2 1 21 3Va 2 2Y, 31¥e 2%
2145.2
lg fé 14 2Y, 3% 2% 23, 41 3
2Y5-2
5 -3 115 23, 41, 3
12 -6
5 4
12 50 i R
5 4
8 -6 2 33% 5% 4%
12 .10
""" 2, 3l SVa 436
31 6V 4%
ORDER TO w4 434 7% 676
SPECIFIC RUN w56 6% 101Yg 9
PIPE SIZES w8 8 141, 12%s
#1210 10 171Y¢ 1534
®%12 1134 20%¢ 1834

Also available for run sizes through 36”. " "Available as butt-welaing outlets only. 33



2

ELBOLET® FORGED

PATENTED

ENERGY PRODUCTS GROUP
SATE W S TE BN LA NUEAC TURING LOMEANY

FOR 90° LONG RADIUS ELBOWS

£

|
:
07010

!

DIMENSIONS
*NOMINAL 30004 THREADED 6000+ THREADED
ELBOW SIZE °U|LLCEJ§ZE & SOCKET WELD & SOCKET WELD
INCHES Std. & XS Butt-Weld Sch. 160 & XXS Butt-Weld
c E Cc E
36-1Y, Ya 1% 11%, 145 11%,
36-1Y, 3% 11 11%, 1Y% 11%;
361V v, 1%, 11%, 12%, 1%
36-11/, 3% 123, 1% o1, 21,
36-2 1 21, 2y, 27 21,
36.2 1y, 27% 21/, 314 21y
362 1%, 314 215 2% 3%
36-3 2 4% 31,
£%21/, 4%e 31,
##3 5% 3%
ORDER TO #x4 6% 413
SPECIFIC xxg 934 615
ELBOW SIZES sxg 13%, 81/,
#%10 174, 10%
#3512 195 1114

Notes Applying to the Elbolet and Latrolet:

Socket Dimensions to ANSI B16.11
Butt-welding End Dimensions to ANS| 816.9 & ANS| B16.25

*Each Elbolet 2" & smaller is uni

so marked on the fitting.

**Available as Butt-weiding outlets only.
Alloy, stainless & other materials available from stock.
Schedule 160 Butt-weld available 6” and smailer. XXS Butt-weld available 2 and smaller.

quely designated to fit all the elbow sizes shown. The complete size range interchangeability is

s SR i
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DRAFTING STANDARDS E-13
CONTINENTAL OlL COMPANY 1SSUE Mo DATE
ENGINEERING CENTER ! G176
PONCA CITY, OKLAHOMA
A A
T c D o _. B D
IN — ‘
1; \]“ﬂ & i' %
E ot 1 | 1 - -
T )
Ve |G L J __T
1
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FIPING

"ABLE 6
age 8 of 8

Jctober 1976

CHEMICALS/PLASTICS ENGINEERING

TABLE 61
DIMENSIONS OF STD., WT., XS AND XXS SWAGED NIPPLES

P 1P E S\ zZ &
lzoleflefi4]2]io]8 [alalal2 il -] 2] a1k
14 q|alczfde|2n|2 8 3] |
% 9 o]cn|az 3% |3 | 3
'2 SEEIIENE
w %4 9| &]ch |4y |2
N 1219 | 8 |6hidh
- 1219 ]| & |GY
N {15 (12 12|99 | 8
\e[i5 [13]12]9
6|15 {13 ]12
Al IEIE
o \G | I5
[~
, —
L
\L U l ‘L
, "PBE "BBE"

=l
AL

iL-
*Tew "TLE-BSE’ "BLE - TSE"

EXAMPLE FOR LABELING OM PIPE SKETCHES:
G*X1L SWAGED WUIPPLE -BBE

5X\ SWAGED MIPPLE - BLE- PSE
4AX1h SWAGED WIPPLE - BLE-TSE

“T’=UORMAL THREAD EMGAGEMENT
To MAKE TIGHT JoidTs.
‘PiPe

|
cize 4Bl [l [lapR]2 |22 (4 |G
" 4 3 ' ‘
T 1315 [lo]ie] 6ol % |l |18 16.6.30.1
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STANDARD

DRAFTING
PROCEDURES

MATERIAL DIMENSIONAL DATA

PAG{: NO

s

K16

ey

SWAGES

REV. 2 DATE /-2-75

‘nLll

RS SPWUORREN s e o

BEVEL BOTH

THREAD BOTH

THREAD LARGE END

APV. 2oy DATE j2-27-27
K

772

o

' I'IC!,

'BEVEL LARGE END

ENDS ENDS BEVEL SMALL END THREAD SMALL END
PIWEL o] vpe ' el PIPE
1ZE : s | ous | ss | wz | ws 1 vwe L avz ) o2 | 2uz] s < 6. 8 10 TH R
178 zyz {22 212 i : - s
/4 23/4 2 3/8 2}/8 2 3]8 2 3/8 2578 Sl/é 35/8 41/8 61/8 65/8 75/8 85/8 14
TR ESV FEVEY ESVIS B z3/8 | 25/8 ) 38 | 35/8} 4B | 6B | 65/8| 75/8 | BS/8 s
Y . ‘
lI_Zv 2,3/4 22§ 2. 17/8 17/8 - z2yz{ 3 3z 4 [ 61/2 712 81/2 ni/2 y2
N [ » . : .
saf 3 Jzane 2116 {2106 § 31508 216l 3767 31506 sasne] eans | 7906 | 8206 fune 12
" B I R s - hlt T - . E < -
‘2 brudzuenef 0 lzwielzie ] 2sne 31316 ] 513716 75067 85716 | 1sne 1

21/4

6516

5 13“6

313016

615/16] 6

10 1/16

911/16

11 ¢/16

10 9716

1139/18]
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FEngineering Data — Piping

Example No. 8—Given A, B, C, D, R

E=D—A—B =G
v K =tan ZH x

F=VE+C’ T oA

C . P=B—-K

F.,=SII'1£G AY=F—2K

B e T e

N

O RN

f
r

2 S|

LP =90° — /H — /N

= tan ZH AO=%£P
K=14G S =tan 20 x R

393

Calculation of Pipe Bends

T i o |

T—]
Example No. 11—Given R and 45 Angles
A =3414 xR T = Tangent
B =2828 x R Length of pipe in bend =
C =0828 x R 9425 x R + 2T

Example No. 12—Given A, R

C=4—2R P=2D  C/2R =sin £G
_Verr—ct E=D—R LH=90°1 /6
| F =2E LK = 180° 42 2@

Example No. 10—Given A, B, C, D, R

E=D—A_B LH = 1% 46

_ 2 3 K =tan/H xR
g‘l/C+E M-4_K
c_ N-B_K
F = sin £6 P=F_2K

Example No. 13—Given A, B, R

E/F =sin £G LM = /G — 2L
C H=11uF LN =180°4+22M
2R o a 2 lOzgoo +Zl‘1
K= l/H — R P=2D

D'+ B g/H - sin /L -
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Engineering Data — Pipang

392

Calculation of Pipe Bends

B 1
\z'#@ A
A N RS
e S
LTRSS
O i M C

Example No. 1—Given A, B, C, R

Example No. 4—Given A, B, C, R

D=B—-C %=sinAF H=tan /G x R
E=VAHJY (G=Y%/F P=C—H

D=B_C kR
p 4 ]7=51n£P
- /S = £LP — /(7
F:VD+E2 /K =90° — /8
B 2L =35 28
FzsméG M =tan /L xR
N=H+ M
H:‘/FZ—R2 O0=B-C-—-M
NS = E
~ - E
KA§S§§§§“‘**T

r&:j\\>/ <

T Y Qéig:————ﬂ

Example No. 5—Given A, R

B=2R—4 C=V@RV—B

)
ol
it

Example No. 2—Given A, B, C, R

D=B_C
E=4A—R
F=VD+P
%= sin ZG
H:Vw_@

% = Sin ZP

4S8 = LP + 4G
LK =90° — £8

LL =15 /8
M =tan ZL X R
N=H+ M
O =B—~C-—-M

Example No. 6—Given A, B

-1 _ © 7
C=1%B D_. ¢ ZH=90°— /F
D=4 E -

S — =1 1
E:V@+D2 C=14E L =2F

i
Y

Example No. 3—Given A, B, C, R

31 R

5= |aT D
A .
E=sm LF

LG =15 /F
H =tan /@G x R
P =C—H

Example No. 7—Given A, B, C, D, R

E=D—A—B G/H=sinZK M/L=sinzN
F=R—C _ 20=90°— /K -
G=R+F L=2H LP=14 20
H=)E+6  M=)/I'—F  S=tanPXK

"

ngince:

=HOQ ™
[
—_ ™~ m

I
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|
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Ex
E =L
F =2
G:‘/
F—t'
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SISTANGE-

\WELD SYMBOL INDICATING BUILT-U

L2E (HEXGHT: OF  DEPO!
OMISSION INDICATES: NO
SPECIFIC: HEIGHT: DESINE)

Fcncr
OMISSION: INDICATE!
THATZWEL

E:{DEPTH: OF; CHAMFERINGY:

ISSION'.INDICATES ' DEPTH:

CHAMFERING “EQUAL, T
“THICKNESS /OF ‘MIMBERS.

CONVEXICONTOU i G

INDI | ICATES  METHOD |

OBTAINING: SPECIFIED:
RYAUT:

t ;
Size ol Groove Walds
:Rool Panetration:

Dnrensinhs: G
Weithing Symbal




4-148

WELDED JOINTS
Standard symbols

BASIC WELD SYMBOLS

PLUG GROOVE OR BUTT
BACK FILLET OR
A SLOT | SQUARE v BEVEL u J FLARE v
QBDH\/V\HP\/V
SUPPLEMENTARY WELD SYMBOLS
CONTOUR
BACKING SPACER VXE?LODUQII-DL FIELD WELD For other basic and
FLUSH CONVEX supplementary weld
symbols, see
L0 O | B | — |~ s

STANDARD LOCATION OF ELEMENTS OF A WELDING SYMBOL

Finish symbol

Contour symbol»—,\‘»

Root opeﬁ.’n»g, depth -

of filhing for plug
- and slot Welds =
- ;. Effective throat —

“Depth of prepzration -
Jrorsizeininches
1 ~Reference line
. Specification, process
- = or other reference -

Croove angle or included
. .angle of countersink
for plug welds "

= Length of wela ‘inilhches,

Tail fommited when ‘/

reference is not used)

Basic weld symbol
. ordetail reference

Arrow connects reference line to arrow side
of joint. Use break as at Aor B to signify
that arrow is pointing to the grooved
member in bevel or J-grooved joints.

Note:

Size, weld symbol, length of weld and s
ieither orientation of reference line nor locatiol

pacing must read in that order from lelt to right along the reference line.
n of the arrow aiter this ryle.*

The perpendicular leg of B, V, V, I weld symbols must be at left, '

Arrgw and Other Side
bath the Arrow Side and the

welds are of the sa
Other Side Symbol

me size unless otherwise shown. Dimensions of fillet welds must be shown on

The point of the field weld éymbol must point toward the tail.

Symbols a
wise dimensione

pply between abrupt changes in direction of w

elding unless governed by the “all around” symbol or other-
-

These symbols do not explicitly provide for the case that frequently occurs in structural work, where duplicate
meterial (such as stiffeners) occurs on the far side of a web or pusset plate. The fabricating industry has adopted this
convention: that when tha billing of the detail material discloses the existence of a member on the far side as well as on the :
near side, the welding shown for the near side shall be duplicated on the far side.

PREQUALIFIEL
Fille

AMERICAN INSTITUTE OF STEEL CoNSsTRUCTION

Base metal less
than 1/4 thick

(A)

Maximum size .

Note: Ynye t'(", = effective throats dependent on magnit:

*Angles smaller than B0 degrees are permitted; however, i
penetration groove weld,

AMERICAN INSTITUTE O




m:;} | L ' e ,Velocity & orifice pressure drop bulletin

o o e nomographs FP144-8
STA’mTE umnus*rmss amc L emmmeee '
CINDUSTRIAL  FLUID - POWER: DlVlSIDNk'] - JAN .67

1800 "CL.AFIK STFIEET R HACINE WIS 53408‘

HYDRAULIC
Pa— COMPUTATION CHART
—— 100
5 — . .
. — Velocity _ Pump Delivery (gallons per minute) X 3208
, — (feet per seconds) Pipe Size (square inches) ’
5 —F
5 - 200
{ -——‘__ g
e X
—— 300 ¢ x
<
———— !‘3
—— 400
2 — 1 —= 30
pb— 500 =
}— —= 23
—— e00 =
3 —4~ 200 -§:—— 20
4 —f— 800 T 5
I 1000 —-—
" T
6 —_ == 10
— 1500 = 9
TTE —_— = 3 -8
e =t e e
o — w8 T
—E— 2500 = p D
© F— 3000 M—t=—s_ 1 O
— 144 — = — 4
18 — iy E——L! P -
—}— 4000 1%* =
20 —— tw ? 3
— 2w 26
E._ 5000 - 2° 3 -+ 25
85— 000 ‘ PR i nlN
30 ———— 7000 M T ¢
—f—— 8000 L T—=8
0 — 9000 e =—2¢ +— L8
_F— 1a000 5‘:’. _:‘“——';.‘_ 10
50 —_——: F— 15
T T
—f
70 i — INOMINAL ARLA N
80 —— 20,000 Size SQUARL INCHES VELOCITY
,Zg - PIPE SIZE (Frer Pra Srcowd)
—+— 3a000
—3—— 4qoo0
200 ——— 53000 PUMP DELIVERY
S
i i d . 4 Fi./Second
CaL CuBic INCHES Ol Volocity in Suction Piping should not excee /Secon

Oil Velocity in Pressure Piping (Continuous Duty) should no! excead 10 Ft./Second
Oil Velocity in Pressura Piping {Intermittent Duty} should not sxceed 15 Fi./Second
DUMP DEUVE.RY Oil Velocity in Pressuro Piping (Infroquent Duty) should net exceed 20 Fi./Second

PER MinuT L PZR MiNuUTL
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PIPR PIPE~VAPOR~INSULATION PIPE-LIQUID-INSULATION !
| s1zr| scit | v o 350° | 351° - A00° f+01° - 750° | UP To 350° [351° —"600° ] 601° - 750° | UP To 350° | e 10 350°
m, SPAN| WGT _ ISPAN | WGT - IsPan] wiT | SPAM woT |seat| wor  lsear| wor ‘fspan| wor Liean| ‘wer ,fn.
’ FEET| LB/FT [FEET | LB/FT |FERT| LB/FT [FEET | F1/1B |reer| rr/ts |reer{rr/is |Feer| wofrr feer |nefer. |
au fso Nz | 195 fus | 2,50 Jaef .33 f12 | 198100 2.3 ) o] wsslin | 1.3 {13 | 136 | om
1 wo  Jis 237 113 | 3.23 Jroo | sz w | 2.l | a.60 | oo | saglta 1.68 114 | 2,06 {1 |
“fup_fse 118 | 359 16 f wst lwe | 677 |17 | mws |1 | sy Yo 7.65 19| 2.72 |17 | .89 1 2
40 119 | u.oo 116.) 6,76 u1e | 10.11 117 | 6.35)15 | B.13 Jhe | 11.58 )21 | 3.65 {18 | s.00 | 2 -
‘ Jno ey | 222 19 | 9.5 l16e | 1200 19 | e.20018 | m.zaVise | vusoles | s.79 |21 | 7.86 | 23
13 50 j24..| 9.23 {21 l11.45 |18+ | 15.53 J2t-| 12.b3 |f9 | ahih9 118e 1873 f26. | 7.57 |22 | 1077 | 3 -
h__jso 127 -} 13.03 |25 f15.40 22 | 20.53 |26 | 18.53}23 | 20.01 f19*| 28.05 f29 | 10.79 V25| 16.30 | & -
6 fso |1 }22.09 |31 J27.05 | 28| 32.10 20" | w.u2]27 | 39.38 |25+ | un.62 |34 | 18.97 29 131,30 | 6
8 tuo f30 |32.95 {36 138,36 [33 | .70 }33 | sh.ss{32 | g0 |z0v) €6.98 [n0 | 28.55 |33 d50.15 | &
10 fso s |u5.77 Jua {s2.20 {39 -] 60.80 |37 | 79.88 [35 | 8691 Faue | ou.s8 [us | no.u8 | 38 frose |10
12 _|3/enilu7 | 57.13 jus |€63.10 ju2 | 72.56 | 39 | 106.16 {38 |112.13 -136e J121.50 fuo | wo.60 | bo- 83.50 |42 |
tfas 1a/emine 163,12 |47 J60.00 fub | 8o.co | 4o |122.82 199 |120.22 375 1139.75 152 | 55.00 | n1 fis.90 |14 !
16 13/8n1s3 {72, 2 {50 178,70 luz | o1.50 |42 |161. 2|8t T1s7.82 | 39 f1pe.62 |55 | 83. 0 | b3 lins. 1 |16 .
18 y/amds6 81,2 | sk 189. 0o |50 [102.70 {uh ) 182. 8143 190, 2 |bov}203.527Y59 | 71. o | nsehiza. 2 |18 |
2n 3/2mi <9 90,.2 157 J9oR,20 153 111h,00 184 1216, 2145 [22387 |h1* |2199.67 |62 79. 0 | bA+P0s. 0 j20
28 13/8v|rs 108, 2 162 Ju7.80 s |136.30 |48 |202. 0 {47 302, 1 | 63* [320.25 |48+ | 95. 0 [ 29+ k75 0 |28 |
/s l8e |12 2,00 {10 ] 2.81 | 7¢| 467 |11 2.26 {10 3.03 | 6] #.86 ] 1.47 |13 | 1.08 |38
|+ leo | | 2.86 |12 | 3.72 |10° 5.61-] 13 3,17 | 12 b1 | oo | s.08]16 2.17 | | 2.u8 | 1
S0 17 | b.u9 116 | 5.2 e} 7.66 116 |—~—5.26]15 |- 6.19 |13*| 8.45 (19 3.68 117 | s.60 | 1}
g0 {10 | ‘6.27 117 1 8.13 line | 11,48 |18 7.55]16 9.41 | 13* | 12.76 J21 5.02 {19 | 6.30 | 2
30 |2 9.09 |20 |11.18 |18 | 13.80 §20 | 10.92§19 | 12.05 J17° | 15.73 |23 7.66 | 21 | 9.h0-| 2%
80 eh | 11.91 22 [14.19 20 f 18,26 [22 | 1h.77 21 | 17.03 {19 | 21.12 25 | 10.25 |23 [13.11 | 3
Bo 27 | 17.21 |26 |19.59 f23 | 2b.38 |26 | 22.19 |24 | a6.5 f22 .} 29.36 {29 | 15.96 | 26 [19.95 | & .-
80 | |31.72 |32 }36.67 |30 | 51,20 |31 | 43.01(29 | 69,96 |28 | 52.99 |35 | 28.60 | 31 © 39.69 | 6
Y2139 | 47.80 |37 |s53.22 |35 | 59.50 |35 | 67.59 33 | 73.01 [32-|.79.28 [no | u3.40 |36 }63.19 | 8
1/2mif bl | 60.09 | B2 }66.50 |39 | 75.10 |38 | 92.4b )37 | 98.85 ]| 35-|107.85 {65 | su.B0 | 39| A7.15 | 10
familk? | 72.85 |45 |78.83 |43 | 88.72 |41 | 119.96 [0 [125.8R [.38 f135.63 [u9 | 65.88 [z [uz.43 |12
t/2mi)s0 | Bo.22 {48 |ee.s0 |us | a7.50 Juz | 137.76 Jur Jiun,on 4o 155.08 151 7| 72.10 | 4k [129.64 § 14
/2|53 | 91.96 | 51 |28.90 [u9 |111.70 |us | 168.54 [43 |175.58 fu2 [1°8.28 |55 82,80 | b6+ f152.33 |16
A J1/2mws7 J1e3.70 |55 Jutt.so fs2 [125.%0 |47 |202.11 |46 [200.91 |ub [226.01 [S9 | 93.50 | hfv [15%.91 .| 1B
20 Ji/amv|e3 |116.30 | 57 |128.60 |55 {1s0. B b2 |'239.17 {47 |2u7.47 | b5 1263.27 [62 [105.00 | Lo+ R27.%7. | 20
2b 1/} 55 [138.80 | 63 |1b8.00 60 [147.10 | 52 | 312.33 |50 |328.73 | ko |347.23 | 6B+ [125.50 | 524 308.67 |26
1 Ioes 4,65 113 | s.21 fior |- 7.10 | 123 b.s7]12 5.3 flos | 7.28 )15 |--3.68 [ 34 § 3.78 | 1
1 Iaxs f17 | 7.22 |16 | 8.20 |1s | 10.06 | 16 7.88 | 15 8.61 |16 | 10.87 |18 6.51 | 17 | 6.82 | 14
2 |xxs joc | 10.28 |18 |12.14 ‘{15 | 15.43 | 18 11.05 117 | 12.91 [ 15 | 16.25 |2t | 9.02 {19 | 9,80 | 2
2 |160 |21 11.84 | 19 113.23 {27 16.23 | 19 12.99 | 28 15.01 | 16 17.77 | 23 10.01 | 21 | 11,55 | 2%
3 f160 k2 | 15.96 |22 |1R.22 f20, | 22.26 |22 | 183121 | 20.57 |19} 2061 [25 | 14.30 | 23 | 16.46 | 3
4 120 |27 1} 21.19 26 §23.57 |23 | 30.30 | 25 | 25.66 |24 | 2%.04 }.22 17§79 | 18.90 | a6 T22,83 | &
I3 Bo 133 | 31,72 |31 136,67 |28 | ui.20 |28 | W3.otfz7 | 47.96 f26 | 52.89135 | 26,60 {29 | 32.09° | &
Azmafa3 | 47,80 |36 |s3.22 I | s9.50 [ 33 | 67.50]32 | 73. " 130 | 79,29 |uo | u3.80 | 3 [kri9 | &
10 J1/2mqsy | 60.09 | h2 | ra.sn 133 f 75010 136 | 92 {35 | 98.85 [ 33 |to7.ns |ns | su.R0 | 37 | A%1s ] 10
12 t/2mid b7 | 72,95 | s | 7P.A3 Im AN,72 1 38 ] 119.96)37 |125.89 |15 |135.43 Jhn 65.82 | 39 11263 {12
1 1/2%] 59 ] A0.22 | 47 196,50 [uh | 07.50 | 39 | 137.76| 3% |tun.ch | 37 |t1ss.oh]s2 | 72.10 | ko Jizourn | 1
16 lifamdsa | ar.oa | sn o300 ju3 11,70 f a1 | easnfuo [17s.08 |39 [1en.28 |55 A2,80 | hat]159,3% | 16
18 fi/amdss Jin3.70 153 f111.50 [50 ]125.%0 | B3 | 202,11 b2 |209.91 | ho |acn.on |50 | 93.50 | uhe[1a1,01 | 18
20 t/omdsn |114.30 | 56 lon.co |53 J180. & | Bs | 232,17 b4 247,47 | k2 [763.27 |2 |1es.c0 | bh 222,97 | 20
v |i/zden Jiyanc [ 6o fungo [59 [i6r.10 [ ur | nn.83] w6 [ 308,73 [us [ owrosy v | 125,50 | o [pos.sy {6 )
bR CARBON STEEL PIPE Crawronp 2 RusesrLy ‘
cux| W [ 1lgo SUPPORT SPACING STAMFORD.'." te:;:d::;;;:t.ur 06904
: N CoNnTRACT Dwa. No. Rev,
arelES ANG Fon 54-80 0
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. PIPE + VAPOR PIPE + WATER WEIGHT |
| mﬁ 3| UPTO400°F [401°-T50°F | UP To 460°F] 401°-755°F _|EMPTY| WaTe|ppg
o foree] SPON SPAN SPAN S PAN PIPE |FiLLEDIsIzE
( IN.} # ET ET FT FT - LB/FT - |iN,
- |aes 12 12 . 2 T 0,10 | l.oo | ¥4
- T1 ]ss 14 14— B} 12 0% 551 |
1V S 17 7 i5 - 13 120 |1 2.35 [\Wa]
12 Iss 12 19 6 . 14 Leo 23612 .
SE P11 Y MY 2 8 e Tiseleeshin]
1% ]ss 24 YX-) 19 ) A - 18.0016.80] 3] -
4 455 27 26 20 1% 290110304 |
16 551 - 3% 32 . 2% . 20 1.60 |2.50] 6
{8 1ss 57 31 24 2 8.90|%390] 8|
Lo i8S 47 41 26 __24 115.20]52.600w0 | -
palsst A - ab - 29 26 21.00173.60{12. }
W2 {105 1 1 - i: o 0.710 | 0.85 |12
| 2lajios 12 12 12 1 o901 1o 13/4)
' 10S 14 14 13 12 .40 | 1.B8o0 {1}
1cs 177 17 15 15 2.00 | 3.00
\0S 19 19 17 \& 2.60 14.25
105 21 21 = ] T 250 |5.90
105 R4 . 13 20 B 4.20 ] 195
105 ‘X 26 21 10 1 5.60 {11.80
(05 2% 32 24 - 72 9.20 {23.00 ¢
i0s 37 27 26 24 13.40.{47.0c0
g oS A2 4l 215 26 118,70 15560]
C 12 hios 4G - 48 %0 - ~ 2T 24.20 17640
o Qg Mos I lo o e - lees| .o
© . 1%a Mos 12 12 I e NEN Y-
|05 4 = ) 13 1o | 2.00
Y2 laos 17 16 1& 1S 270 | 3.60.
|2 Hos 19 =S 17 11 370 |50
- Jalfdos 21 20 i9 B 5.80 | 1.80
1 % o5 1% 23 21 20 1.60 |10.80
4 Kos e 16 24 22 10.80] 1630
& Mos 32 22 28 % 12.00 {31.50
B Hos 237 26 32 29 28.50120.25
10 Hog 4| 40 b6 32 40.50 |74 60
17 oS 45 44 57 4 49.60]9%.60
3
k(' A or STAIN L Egs STEEL PIPE C‘n&wr:::::.ﬁ:;anl:l.r. :
chx [V | (80 SVUPPORT SPACING STAMFORD, CONNECTICUT 06904
Af'l' c S A '1 Q0 ConTrACT Dwa. No. Ruv,
"S558t | 0
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LINED gTE,EL,.PlF’E COPPER P\Pe QGLASS PI\PE
PiPe SPECIFIC GRAVITY SPECIFIC. GRANITY OF FLUID W PIPE PIPE
 PE[H DE SO Flee Rsia‘::&i ScHEOULE LESS THAN \% [GRRATER Tan 13[912E
IN [33 [suproat spaung FT]f supporT seacing Fr SUPPORT SPACING , FT |IN
il 5 6.5 6.5 8- o /2
I 7 8 8 & - G. %l
Ji'a & “Pf — - 8 7 i
LT 9 9.5 9.5 ) T 1Yz
1z o 10.8. 1 9 B 7
22| T - - 9 & 3
3| 12 2.5 1% 1o} é 4|
4| | 14 19.5 |5 o 8 G-
[ 1 15.5 I1.5 ) 5 9
8 19 11 20 5 j 3 2.
0 22 20 1.5 5 | 5 18 |
21 % '
i
POLY PROPYLENE PlPE 7%
PIPE OPERATING. TEMPERATURE OPERATING TEMPERATURE |PIPE] .
5«55 >cH 70 °F 120 °F 18O °F 5K 70 °F 120°F 150 °F 155 |
40 | 4 2 c go| 5 35 c [k
Ya|Ao 4 3 ¢ 80 5 - 3.5 c Ya
1 |40 AgG ) c 8o 5.5 4. C |
Y4l 4o 4,5 3.5 c &o 5.5 4 2.5 173
Phlao 5 3.5 c 80 5.5 4 25 Y2
2 |40 5 3.5 . 2 8o 7] 4.5 2.5 2
2Y2140 55 4 25 8o 6.5 4.5 3 %
% |40 6 4 2.5 8o T 5 2 3
4 Ao 6 A5 3 80 1.5 5 35 4.
6 |40 6.5 5 3 8o 8.5 /) 4 G
® | 40 T ‘5 35 80| 9 . 6 4 8
10140 | continuond Continuous Continuous |80 | continuous Continuous|Cont inuous| 'O |
12 140 " " " 8o " " " 12
5 e .
]8T [T55] POLTPROBELELIE Fioe Crawford « Russell
£E¢ SA"i 2 ,59 PPQ&L&EA&LHL_ ConvracT Dwe. No. Rev.
e Fom 54-83 0
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g;;;g: ;’jﬁ’? NOMINAL PIPE SIZE, IN.
OF ' /4 13/8 [1/2 |3/4 | 1 2 3 4 6 8 110 | 12
.,, 4o el 4.514.5 5.0 |5.5 | 6.0l6.5 8.0 |35 9.5 J10.0 Ji1.0 {12.0
209 cevel 4.5 14.5 |5.0 {5.5 | 6.0/6.5 | 8.0 |8.5-]9.5
go fPVC ) 4.5 150 5.5 16.0 | 6.5/7.5 | 9.0 J10.0 [11.0 2.5 13.5 | 14.5
CPve) 4.545.0 |5.5 16.0 | 6.5/ 7.5 | 9.0 [o.0 11.0
40 [FVC} 4.0 140 |4.0 |5.0 | 5.5/6.0 [7.0 [7.0 |8.5 | 9.0 10.0 | 11.5
609 CPvel 4.514.5 |5.0 [s.5 | 6.0/6.5 | 8.0 |8.5 [9.5 | — | — | —
- go |PV€ | 4.014.5 |5.0 |55 | 6.0/ 7.0 /8.0 |9.0 |10.0 11.0 j12.0 | 13.0
cevq 4.515.0 15.5 16.0 | 6.517.5]9.0 [10.0 1.0 | — | — | —
40 tEVC ) 3.5 14,0 /4.5 /4.5 | 5.0/5.5 | 7.0 [7.0[s.018.5 9.0 | 10.5
809 Cevg 4.014.0 14.5 | 5.0 | 5.5/6.0 7.0 [7.5 8.5
80 |PVC) 4.014.0 145 150 | 5.5/6.5|7.5 [8.5 9.5 [10.5 11.5 | 12.0
cevg 4.0 14.5 {5.0 {5.5 | 6.0/ 7.0 | 8.0 |9.0 [10.0
40 \EVC ] 3.513.5 [4.0 4.0 | 4.5/5016.0 |6.5]7.5]8.0 8.5 ] 9.5
100 Cevg 4.014.0 1 4.5 |50 | 55/6.0 7.0 7.5 (8.8 |— | — |
80 |PVC 3 3.514.0 4.5 14.5 | 5.0/6.0 | 7.0 {7.5 9.0 |9.5 |10.0 10.5
CPvg 4.014.5 150 155 | 6.0/7.0 /8.0 9.0 oo — | — | —
40 \PVC ) 2.0 /2.5 2.5 12.5 | 3.0/3.5 4.0 |4.5 5.0 |5.0]5.5 6.5
~ 1209 __lcpvq 3.5 14.0 | 4.5 145 | s.005.5 | 7.0 | 7.0 | 6.0
‘ 8o |[PVC) 2.5/2.5 ]13.0 3.0 | 3.5/4.0 | 4.5 |5.0 6.0 |6.5] 7.0 7.5
Cevg 4.014.5 14.5 [5.0 | 5.5/16.57.5 8.5 9.5 | — | — | ——
s [Pve)] 2.012.0 | 2.5 2.5 | 2.5[3.0 | 3.5 | 4.0 | 4.5 4.5 | 5.0 | 5.5
1409 CPvq 3.513.5 14.0 4.0 | 4.5{5.0 |6.0 |65 (7.5
" leoleve] 2.0l2.5 125 30035140 4515055l 60] 65
CPvg 3.514.0 14.5 14.5 | 5.0/ 6.0 7.0 (7.5 9.0 — | -
40 |PVC | *c  je 2.0 12.0 | 2.0/3.0 |3.5 3.5]40 4045/ 5.0
1509 CPvq 2.012.5 |2.5 2.5 | 3.0/3.5 (4.0 |4.5]5.0 —_— ] —
go {EVC} 2.0/2.0 12.5 [2.5 | 2.5/3.0 | 4.0 [ 4.0 | 4.5 | 5.0 [ 5.5 6.0
CPvq_2.5}2.5 13.0 {3.0 | 3.5/4.0|4.555]6.0|— | — | _—
NOTES: Spacing Dimensions Given In Feet,
This Tablé Is Based On Lines Carrying Liquids With A Specific Gravity of 1.35
Foi IrisUlats Linés, Reduce Spans To 70 Percent Of The Values Shown.
Concéntrated Loads Should Be Supported Independently.
*Continuous Support.
OR PVC & CPVC Crawford & Russell
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;, _REINFORCED POLYESTER PIPE

1.This table is based on uninsulated pipe containing liquids having a specific
gravity of 1.3 and a maximum temperature of 180 OF. For services at tempera-
ture above 180°F consult the Manufacturer relative to Hanger spacing.

3.Pipe spans for empty pipe have been extrapolated from the spans given for li-
quid filled pipe shéwn on Standard SP-53,table 6 and a
ing gases or vapours and not subject to hydraulic test.

pply om¥y to pipes carry-

PIPE MAXIMUM PIPE SPAM (FEET) AT PRESSURE RATINGS |0y pp
SIZE| 25 PsI | BO PsI | 18 psi 10O Pel | 125 Ps1 | 180 P21 |sizE
INCHES Fi e p{EMPTY [FILLED [EMPTY]FiLLeD [eMPTY [FiLLen]EnPTr [FiLeD EMPTY | FILLED[EM PTT |INCHES
2 |60 |10 |6.o|10 |60 |10 |Go |10 |c.o |1.0 |lco |10 2
2 |65(85 |65 (85 |65 (55 [6.5]85 80|05 |80 |105] 2
4 7.0 |00 |10 |[loo|To]|00]|®s |R2.0]25 2.0 8.5 120 4
© |80 (10 (Bo|1n.0|90 (125 9.0 2.5 |10.0/15.0[1058 |0l &
& | 85195 [100|16.0]10.0 |16.0 |10.5 oo lits{us lisns “8'—
10 195|150 [l05 |70 1.8 |i8.6 [12.0[19.0|12.5 (20.0]|13.0|21.0| 10
12100 |16.0 |15 [185 [12.5 |200|13.0]21.0| 5.5 | 215 |0 228 | 12
14 [1.5 |18.5 [11.5 |20.0 | 12.0 | 21.0 | 14.0|22.0( 15,0 | 24.0{15.5 | 250| 14
16 {120 |19.0 |12.0 |21.0 | M.0 |22.0 [15.5 |25.0| 16.5|26.0] 1.0 [21.0| 16
18 1125 1200|15 [23.0]15.0|240{i6.0 |155 | 168 [24.0[ .5 1m0 | 18
20 |12.5 |20.0 [15.0 | 240|185 | 250|110 |21.0| 1B.0 |29.0 | 18.5 | 29.5 | 20
24 | 85 | la.0(IB.0 280|110 Z‘i.o 12.%]29.5| 19.0] 30,0 | 24
30 |95 |65 |11.5 |2180 |19.8 |31.0 | 21.0|33.0 %0
%0 105|170 195 [31.0 [21.0]23.0 %6
4% | &0 |1%0 (%10 [%2,0]22.5(36.0 A2
NOTES

DR

cux| 7V

'IB 0 incorporated
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ove | UP TO 200 °F 201° TO %00°F PP var o1pe
size| B SPAN, FT SPAN , FT P1PE |WaTer| o128
2w | § | En 055 [Gake | v | o |t [ewereuo] .
5 15 1 I 14 i 1 0.30 |0.80
| 10s 'S 2 /A .14 |12 1Z. [0.50 (o90] |
40% \o 2 12 14 2 1Z. |o0eoli.oo
59 \7 % 1% 17 ] I3 0.45 1 1.50
4% [ios 17 14 14 n |4 4 lo1s | 110 1
40% 17 14 14 17 14 4 |0.951]1.85
55| 19 14 14 19 12 13 Jos¢ 2,20
2 lios | 19 \4 14 19 \4 14___|0%0 |2.50| 2.
405 19 15 1= 19 ) 1S W30 |27s '
59 | 21 5 Is 21 |4 4 lo.8s [3.50
% les | o I5 1S 24 16 18 .25 |a15 | 22
 laos | as P ™ 2 7 G 2.00 |4.00
|55 24 to o 24 ] s Loo [4.85
% fios | 24 \G G 24 |5 IS 150 510 ] %
40% | 24 1% & 24 18 & 260|525
55 | ! 27 & G 21 i5 i5 1.40 |T.80
f-4 109 17 18 18 21 1. ) 2.00 [B.20| 4-
- laos 27 21 .24 21 21 23 3.80 |9.20
55 5% I8 & | 9 7 17 |2.10 Jlesol
@ |[los | 2% 20 20 ) \8 1® 1826 [noo] ¢
409 29 24 24 33 24 24 .10 |19.00]
55 28 19 19 28 & & | 250215
% Jlios 1) 21 21 28 20 20 4.5 |28309 8
" lacs| e 21 1 38 15 25 . |00 {3115
lss | 42 20 | %0 42 19 19 [5.30 |a21s
lo los | 42 22 21 42 2) 2\ 6.55% 14350 |0
409 47 30 %20 A2 29 29 14.10]48.25
1) 46 2\ (3] 46 20 20 | 1386000
7 lics 46 24 24 46 22 22 g 8o|6015| 12
405 | a6 21 39 46 40 20 1755 |66.50
(~om ALUMINUM PIPE Crawford & Russell
CHK | PU e SUPPORT SPACI\NG _ lncorporated
APP E ‘3 jA W o — CONTRACY D;:BNZO. Rav.
ScaLx
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LuMMUS

ENGINEERING DESIGN GULDE, -

PLANT DESIGN

Dats . ~ -
B / Table 319.3 1A — Thermal Expansion Data T——
- T Lmear 'I"nctmal Expansion between 70F and Indicated Tcllpent‘nr:‘ hcheslloo feet
< -t ' MATERIAL - a
’ Carbon Steel | 5 Cr Mo Ausgoniﬂc 1‘.‘,0 R i . . v " R
Temp. | Carbon-Moly | =y [°" | Stainless | 156 g o 20N < 3% Nickel | Alominum {70 Cu 30 Ni{ NiFeCr
{thru 3Cr Mo)|~ ° 1BCeBNi | <% ] . - , A I '
~328 -2.37 -2.22 | -3.85 |-2.04 ~2.62 —2.28° | —4.68 —345 . 1
~300 | =224 . | —2.10 | 363 . {~192 . -1.50 -2.17 -{ 446 ~287 ~
275 =21t ~1.98 | =341 |-1.80 < -2.38, -207 | 421 -270 -]
-150] -1.98 ~1.86 | <319 [~1.68 ~2.26 <196 | =397 -2.53 R
-235 | -185 -1.74 | 286 |-1.57 —-2.14 ~1.86 -3.71 -2.36
<3200 | -1.71 =1.62 | —~2.713 |-1.46 - ~2.02 1,76 =3A8 | . 1.9
-175 | -1.38 -1.50 { ~2.50 |-1.35 ~1.90 -1.62 =316 -2.42
-150 | -1.45 -1,37 | =227 |-1.24 ~1.79 =148 ~3.83 -185
-115 -1.30 ~123 | =301 [-114 ~1.59 ~1,33 =257 =574
-100 | ~1.15 -1,08 { ~1.75 |-0.98 , -1.38 ~1.47 ~2,27 ~1.63
=175 —-1.00 —0.94 | ~1.50 [~0.85 ~ 1 ~1Li8 —1.01 -1.97 1.3 -
-so| ~o08¢ —0.79 | =124 |-0.72 ~0.98 .84 ~1.67 -1.13
~ 35 ~0.68 -0.63 | ~098 |-0.57 -0.77 -0.67 -1.32 | . ~0.39
‘Q ~0.49 ~0.46 -0.72 |-0.42 " ~0.87 ‘=Q.50 ~0.97 ~0.66
25} -o0.32 <0.30 | ~046 |~0.27 -0.37 ~0.32 -0.63 ~0.A42
50 | —0:.14 ~0.13 | ~031 |=0.02 - ~0.20 . | =045 028 —0.39 | - A
70 0 0 0 0 o 0 - 0 9 0. |8 -
100 0.23 0.21 0.34 020 o0.32 0.28 0.23 046 033 | oas
128 0.42 0.40 0.62 0361 0.58 0.52 042 085 0.56 | 852
150 0.61 0.58 0.90 0.53{ 0.84 0.75 0.51 1.23 0,82 | 0.76
178. 0.80 0.76 118 6.6 | 1.10 0.99 0.81 1.62 101 | 069 - 1 1
200 0.99 0.94 1.46 - | 0.86 | 1.37 1.22 1.0 2.00 133 | 1323
225§ 121 1.13 175 .| 1.03| 1.64 1.46. 1.21 .14 159 | 149.
250 | . 1.60 133 .} 2.03 "1 1211 191 L7 1.42 2.23 186 | 138
278 1.61 1.52 2.32 1.38| 2.8 1.96 1.63 324 ¢ 2.43 | 209
300 1.82 171 2.61 1.56 | 2.45 2.21 . 1.84 3.67. 240 | 2.30
325 .04 1.90 2.90 174 | .2.72 2.44 . 208 { 409 268 | 230
350 2226 2.10 320 193] 2.99 2.68 226 4.52 2.96 | 2.88 .
275 2.48 2.30 350 | 211§ 326 2.91 247 49§ 324 | 3a8 :
400 2.70 2.50 3.20 2.30| 23.53 328 2.69 5.39 352 | 348
425 393 3.2 4.10 2.50 | 3.80 3.52° 2.91 583 [ - : 3.76 1
450 316 2.93 441 2.69 | 4.07 319 313 628 404 - 1
475 339 . 3.14 471 | 2893 4.34 4.06 335 672 £.31 -
500 362 - 3.35 5.01 3.08] 4.61 433 3.58 7.7 &5 '
525 3.86 . 3.58 5.31 328 4.88 4.61 381 7.63 8
550 411 3.80 5.62 349 | S5.45 450 4.04 3.10 ET
N H 435 4.02 593 369 | S.a2 5.8 4.27 "8.56 yr1 -
600 4.60 4.24 6.24 390 5.69 5.46. 4.50 %03 | . |-3m q
625 486 4.47 6.55 40| s.96 5.8 4.74 RS IR B ¥ Y i
650 5.11 4.69 6.87 4.31 | 6.3 6.05 498 A R B
6715 5.37 2.92 7.18 4,52 | 6.50 T 6.34 5.22 N .58
700 5.63 5.14 7.50 473| 677 L . 664 | 546 K =} 688
725 5.90 5.38 7.82 4941 7.04 6.94 570 -1 217
750 6.16 5.62 8.15 s.16] 131 725 5.94 , 747
775 6.43 5.86 8.47 538 ) 1.58 7.58 6.18 * 796 1 -
800 6.70 6.10 8.80 5.60| 7.85 785 643 ~i] BO6
825 6.97 6.34 9.13 582 | 818 B.16 6.63 o {.25 :
850 7.25 6.59 946 6.05 ] 8.45 8.48 ¢ 6.93 - - ] 366
875 7.53 6.83 9.79 627| 8.5 18.80 . 7.18 - |895.
900 7381 707 | 1012 649 ] o.08 . 9.12 7.43 9.2¢
925 8.08 7.31 10.46 6.71 | 9.35 9.44 7.68 9.56 !
950 8.35 7.56 | 10.80 694 | 9.65 9.17 7.93 5.87 .
975 8.62 7.81 11.14 7.1 9.9s 10.09 817 10.18
1000 8.89 8.06 11.48 7.40 1 10.25 10,42~ - ‘8.41 10.49
1025 9.17 8.30 | 11.82 7.62 | 10.55 10.75 : 10.80 -
1050 9.9 8.55 12.16 7.95 | 10.85 11.09 - 11.11
1075 97 8.80 | 12.50 8.18 | 11.15 11:43 a2
1100 10.04 9.05 | 12.84 8.31 | 11.45 1177 1117
1125 10.31 928 | 1318 853! s 12.11 112,08
1150 10.87 9.52 13.52 8.76 | 12.11 1247 1238
1178 |- 10.8) 9.76 131.86 898 12.44 12.81 N 12.69
1200 11.10 10.00 | 14.20 9.20 | 12.77 13.15 13.02
1225 11.38 10.26 4.54 9.42 | 1310 13.50 - ] 1336
1250 11.66 10.53 4.88 9.65 11343 - - 13.86 . 13 1
1275 11.94 10.79 | 1522 9.88 | 13.76 14.22 14.04
1300 12.22° 11.06 | 15.56 |10.111{ 14.09° 1~ 14.58 14.39 3
1325 12.50 11.30 |° 1590 |10.33|14.39 14.94 : 1474 |
1350 12.78 11.58 1 1624 |i0.56- 14.69 1530 i . 15.10
1375 1306 - | 11.80 | 1658 {10.78( 14.99 1556 A ] 1544
1400 13.34 _ | 12.08 1692 |11.01 ]| 1829 16.02 . 15.80
‘€ : . - Al "= 1618 <
1A33 . 17-39 - *“AMERICAN NATIONAL STANDARD { j5.53 : h
14758 - 1808 - - - PETROLEUM REFINERY PIPING 16.88 -
1500 18.47 e - - faras
- — et - - ANSIB313-1973. - :
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: EXAMPLE ¢ 3
el ’_—4 : : =
L = ,
} = .k
[~ —3 WGTE: L, MUST B
L GER MEMBSR . ..vb.
. . = 1
i . 44— ) .
—2 §—1> '
= 1 N: 85-0 OF 143 PIPE , OPER TEMP. 4T 500°F (L) -
| uunw. EXPANSION OF 95.07 LEG (L,) AND € ——1
- "NECESSARY LG (L1) TO ABSORS THIS EXPANSION, —
! BUN Ling Maextd O Q D THRU TEMP, 7 -—
LENGTH, EXTEND SAME LINE TO EXPANS. 4 READ 3.5° —
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GUIDE FOR RULLING OFFSETS

@ WHENEVER THE STRAIGHT RUNS ON A ROLLING OFFSET

@

ARE PARALLEL THE ELBOWS WILL BE 45°

WHENEVER THE STRAIGHT RUNS ON A ROLLING OFFSET
ARE PERPENDICULAR, USE A 45° ELBOW FOR ONE FITTING

& TRIM THE OTHER ELBOW TO THE DESIRED ANGLE.

TRIMMED ELBOW —
TO ESTABLISH THE TRIM ANGLE:
TRIANGULATE THE TRUE LENGTH WITH IT AS
THE HYPOTENUSE.
THE BASE WILL BE THE CONSTRUCTION BOX LINE IN

PARALLEL TO THE BOTTOM STRAIGHT RUN.

@ . THE RISER WILL BE THE DIAGONAL LINE INTERSECTING

THE TWO TURNING POINTS OF THE STRAIGHT RUNS.

THIS Wil L. BE YOUR TRIM ANGLE WHICH
WILL BE THE SAME AS ANGLE *

L e N

N

EXAMPLE:

f—
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ROLLING OFFSETS

Example

ter
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The roll of a 45° offset is 8 in. and
the set is 15 in. Find the length of |

travel and run,

to center
Run= A x cotangent of angle of

fitting
Run = 17 x 1.000 = 17 in., center to

V roll* 4 set?

A
A

center

n.

VEF 159 = V280=17i
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CARPENTER & PATERSON, INC, . : . “WITCH” PRODUCTS

U BOLTS — Fig. 283 stEEL

Fig. 283 U-Bolts are of carbon steel with four hex nuts. Galvanized on re-
quest. Alloy steels and Stainless Steels available on request.

Approvals: Complies with Federal Specification WW-H-171 (Type 24) and
Manufacturers Standardization Society” SP 69 (Type 24)

Nofe: When furnished hot-dip galvanized, oversize hex nuts must
be used.

When ordering, specify pipe size and figure number.

DIMENSIONS IN INCHES

Pipe Max, Weight -
Size | load, lbs. | 4 B C D E per 100 -
Y 480 A % A 24 2V 12
Y | 480 “ e 1% 2% 20 13
1 480 Vi %% 1% 2% 2V 14
Y 1200 % 1% 2% 2% 204} 38
1 1200 % 2 2% 3 213 a9
2 1200 % 244 2% 3Y 2y 42
2y, | 2206 Y 3 3 3% 3, 90
3 1 2200 A 3% 434 1 4 ! 3 99
4 1 2200 A 4% 5% 4 3 115
5 | 2200 Y 5% 3 5 3 . 128
6 1 3600 % 634 7% B3 3y 239
8 | 3600 [A 8% 934 7% 3Y 283
10 5400 % 10% 1% 8% 4 479
12 7500 % 12% 13% | 9% FYA 764
14 7500 % 14% 15 104 44 820
16 7500 P 1644 7 1Y 4Y 870
8 9800 . {1 18%% 194 1234 4% 1350
20 9800 1 20% 21% 13% 4% 1460
24 9800 1 24Y4 2514 15% 4y 1710

SPRINKLER U HOOKS — Fig. 44 sTEEL

When ordering, specify pipe size, length which is from';éhlqr of eyes to
bhottom of pipe and figure number. e :

DIMENSIONS IN INCHES

Pipe Sizes | %-2 243 avs-4 5 e
oim € | Y % v % % | uo
AS‘,iz,p‘ SCMW ) No, lév % Va Va 2 %
Max.load,lh| 250 300 | 300 550 750 1100
WEIGHT PER HUNDRED
Length A 1 ) Pape Size;, Inches
inches | %2 -3 V44 5 6 8
I 34 ] ‘
5 a5 ] :
16 54 az 159 273 778 _ .
12 63 | 97 181 307 312 —!
4 71 107 204 343 347 531 <
6 80 130 226|378 381 582
" 1a 88 132 24¢ 411 416 432
20 100 147 27 447 450 683
24 108 184 315 481 520 742
30 134 213 382 532 518 908
36 160 251 448 584 722 1042 i

PIPE HANGERS AND SUPPORTS | General 12




standard U-boit

fig. 137

special U-bolt (non-standard dimensions)
fig. 137S°

SIZE RANGE: % to 36 inch pipe. U-bolts

MATERIAL.: Carbon steel U-bolt and four finished hex
nuts.

FINISH: Black or galvanized; furnished black unless
otherwise specified.

SERVICE: Recommended for support, anchor or guide
of heavy loads; often employed in power and process
plant service.

MAXIMUM TEMPERATURE: 750°F.
APPROVALS: Complies with Federal Specification

WW-H-171E (Type 24) and Manufacturers Stand-
ardization Society SP-69 (Type 24).

ORDERING FIG. 137: Specify rod size x pipe size (as
% x 6), figure number, name. U-bolt will be furnished
with longer tangents D or with longer threads E if so
required and ordered. If hex nuts are not required,
specify "without hex nuts.”

ORDERING FIG. 137S: Specify figure number, name,
material specification, dimensions A, B, C, D and E,
and “with hex nuts” or "without hex nuts."

SPECIAL NOTE: When furnished hot-dip galvanized,
oversize hex nuts must be used.

fig. 137C coated U-bolt

SIZE RANGE: 2 to 8 inch pipe.

MATERIAL: Carbon steel U-bolt and four finished hex
nuts. Formed portion of the U-bolt is plastic coated.

SERVICE: Recommended for support, anchor or guide
for glass, copper, brass and aluminum pipe.
MAXIMUM TEMPERATURE: 225°F.

ORDERING: Specify rod size x pipe size (as % x 2),

figure number, name. If hex nuts are not required,
specify "“without hex nuts.”

load e weights e packaging e dimensions (inches)
maximum weight
rod recommended with nuts no of pieces
pipe size load, Ibx (approx) per carton
size A 650°F 750°F Ibs each fig. 137 fig. 137C B Cc D E F
V2 Va 485 435 1 50 50 5/16 1316 2% 2V 2516
Ya Va 485 435 12 50 50 1Ve 1% 2% 2V 2732
1 Ya 485 435 12 50 50 1% 1% 2% 2 2332
1Va Ya 1220 1090 .28 50 50 11 216 27 2 232
1va % 1220 1090 .30 50 50 2 2% 3 22 AT
2 Y8 1220 1090 .33 50 50 271 21318 3Va 2V2 216
22 Va 2260 2020 .73 50 50 2516 3 3% 3 25/
3 V2 2260 2020 .78 50 50 3%1s 415 4 3 2Va
32 Va 2260 2020 .84 50 50 418 4915 4Ya 3 2%
4 Va 2260 2020 .90 50 50 491 56 4, 3 2Va
5 Va 2260 2020 1.0 15 5% 6Ye 5 3 27/32
6 Y 3620 3230 2.0 15 6% 7% 6vs 3% 2131
8 Y 3620 3230 23 8% 998 Ve 3% 2"
10 Ya 5420 4830 4.9 10% 1% 8% 4 3
12 7 7540 6730 7.7 12% 13% 9% 4Ya 3Va
14 g 7540 6730 8.3 14 15 10va 4Ya 3Va
16 7 7540 6730 9.2 16Ya 17 11%a 4va 3a
18 1 9920 8850 13.5 18% 19% 12% 4% 3%
20 1 9920 8850 14.6 20% 21 13% 4% 3%
24 1 9920 8850 16.9 24Ys 25 15% 4% 3%
30 1 9920 8850 19.1 30% 31% 18% 4% 3%
36 1 9920 8850 23.2 36%s 37Va 21% 4% 3%
= With minimum safety factor of 5.
* Loads, weights and dimensions shown do not apply for Fig. 137S.
ph-55
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bolts

machine bolts

American Standard hexagon head bolts with American
Standard hexagon nuts are stocked for immediate
shipment in sizes 3, Y2, %, %, 7, 1 and 1% inch.
Lengths of bolts are measured from under head to ex-
treme point.

ORDERING: Specify bolt size, name, length.

hexagon nuts

American Standard hexagon nuts — sizes Va thru 12
inch.

American Standard heavy hexagon flat nuts — sizes
134 thru 3% inch.

ORDERING: Specify bolt size, name.

dimensions (inches)

bolt
size width thickness
Va e 15/g4
% %/e /32
Yo Ya 2964
5% 15/16 916
Y 1% 434
% 15/16 25/32
1 1%2 57/ga
1Va 1% 13/32
1% 218 113/ga
12 2Va 1518
1% 2% 12532
2 3% 232
2Va 3%z 21954
2V, 3% 2%/6a
2% 4V 21/4g
3 454 3'1s
3vam | 5 3518
3%em | 5% 3%1s
3%m 5% 3318

= Furnished with 8 UN series threads.

ph-54

light weight U-bolt
fig. 120

SIZE RANGE: "2 to 10 inch pipe and conduit.
MATERIAL: Carbon steel.

FINISH: Black or electro-galvanized; furnished black
unless otherwise specified.

SERVICE: Recommended for support, anchor or guide
of relatively light loads. Normally used with two hex
nuts.

MAXIMUM TEMPERATURE: 650°F.

ORDERING: Specify rod size x pipe size, figure
number, name. Hex nuts must be ordered separately.

loads e weights e dimensions (inches)

max
recom wgt rod
pipe load, app'x size
size ibw Ibs each A B (o} D E
Vo 485 .06 Ya Slye | 13 | 11516 | 1%
Vs 485 .07 Ya 1Vs 1% 2 | 13
1 485 .07 Ya 1% 1% 2316 1%
1Va 485 .08 Ya 146 | 1316 | 2% 134
1va 485 .09 Ya 2 2Ya 2’6 134
2 485 .10 Va 2716 26 | 216 | 1%
2V 1220 .28 7] 215/ | 3516 | 3V | 2
3 1220 31 % 3% 356 | 3% 2
3% 1220 .35 Y 416 | 4716 | 3% 2
4 1220 .38 % 491 4506 | 3% 2
5 1220 .45 Y 5% 6 491 | 2Va
6 2260 .95 Ve 6% 7V 5's | 2Va
8 2260 1.2 2] 8% 9Va 61 | 2Va
10 3620 23 % {107 112 7Va 2V2

» With minimum safety factor of 5.



OEZICPTION

ENGINEERING DEPARTMENT STANDARDS o

1T s e )

c,ru.vzn WA'I‘P'R (;cmmrromno co

N 14 w3

DATE OF ORIGINAL, lssus -

DATEAY

1O,

2 .
o -
- ~i
o o
= Y
x w
o ¥
5]
W N
a3 Q )
.
N
2
¢]
N
.
2]
iy
L2}
2
N
v&.:y
> =
a <
o Q;
- =~
< <
o) \.
é v | <y

REVISIDWS

o R . / NOTE: 3 LEGS 1AAY BE
S RN -'\\. — QU PHOLE //— USED FOR TANKS
. f 'r-éﬂi o BO"AND SMALLER
. B - T

] \\‘ £
: - \
f
}
: ]
i M ! . ]
] ' J
. Lo : §
- o 4 . 4%5°cUT
. REMOVE SHARP
ED&HZS : - 7 '
O T - /‘V\,’ l ) { |
\_ ! .
HEAD - ;/E b h
CeEAM—TF W ;
= i | .. . e e o e U
’ AN 4 <Y1
N —— - sl T TANK &TR.
. TR e B
e R Rt A I "y
o SNCTCH FOR i | c-max. UnBRACED LENGTH &
. - ! , CODz VESSELS i i NOT TO zxcsin Lol
i i CNLY oN WeE_D ! i BRACE DIALOMALLY HHEN
| 1 1}
L = Lie = YL G REATER THAN HO"OR IF
g — ' ‘ ' TANK 16 SURUELT TO HE
' OF E.®. LOADS,
AX,VE .
A Bl c | ol el e | & BRG] w
4 < ; ‘ 2"
= 2 i
zia'x2V2 3 B €l W | 4 V2| Y| 2500 4
. a3 sl 1o 0 . LT ‘ .
3"%3"x 33 ¢ Lo g & 5" ; Ya e 5,00¢ o
™ z N 3] 0 N 7w PR - "
4 A Y < o'l SR et | W v o000 L
g _
1 J .
, AN W i3 w jw-ztlg s SEECIAL 12,500 5
';' 1 DI w i CQG p i~ -~
O"vF LD 0 - ul ":PEC_I‘J-.L_ z3,200 {2

sagen. ) cuwa, ! aprp. | ’ i



TANK 0.D. T - MNGLE SIZE

= 2w,
36 12106 sz 149716
a2 15 13/16 1614 16 1116
48 71516 183/8  187/8
- 54 o .'_' 020 21
oo . Coanms s |
s e R RV
e %186 zrys
78 S we amae
L R T 35/
90 D 33}1)4 3
e 3338 3578
— oz R 37172 B8
108 o e - 395/8 40 1/8
me 21/
te0 o 43 7/8 44 3/3
RS R 52 3/8 52 7/8

For Angles Othér Than Those ShoWn.Use The Fo1iow¥ng:
A= ( \/Rz - (B x.707)2 + (B «x .707))x .707
A= Center Line of Tank to Back of Angle

NOTE: Al1 Dimensions Are In Inches . ‘ ®
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NOTE :

o™ BSTPF 0APER PIPE THREAD STANDARDS ssuep 10-6-58
PAGE 5 DRILL & TAP DEPTH REVISED
Sée example below on how
to properly specify a 7
pipe thread on englneer- f&Z%Z%Zé%%;Z%Zézz
ing drawlngs 1 : ' .
| | B el
A
| L -
‘////////////”/,/”’//f\\\\ ‘ a1
: n i Y, ‘
3" pipe tap A§223%ZZZZZ%%%%%Z%%
3-1/4" dia. tap drill
to 1-23/32"depth B
INDUSTRY SPECIAL TOOL
STANDARD THREAD DATA
PIPE | TAP TAP EFFECT- | TAP TAP TAP LG,
Tap |DRILL |DRILL |1yg DRILL |DRILL |FROM
size | DIA. DEPTH  |pyRr'p, |DIA. DEPTH |GAUGE
A B LENGTH A B POINT
1/8 |R(.339) | 9/16 | 19/64 |R(.339)| 3/5 | =23/6h
1/4 7/16 | . 23/32 | 3/6 7/lo | 15/32| 23/6k
3/8 | 37/64 3/4 13/32 | 37/6Mh 1/2 31/64
1/2 23/32 31/32 17/32 | 23/32 9/16 | 35/64
3/4 | 59/64/i"] 31/32 9/16 | 59/64 | /8 | 39/6l
1 1-5/32 |1-11/64| 21/32 | 1-5/32| 13/16| 51/64
1-1/4 | 1-1/2. (1-13/64| 11/16 | 1-1/2 /8 55/6U
1-1/2" 1-b7/64|"1-7/32| 11/16 |1-b7/64| 31/32] 61/ck
o | 2-7/32 |1-13/64| us/6h | 2-7/32] 1-1/8| 1-7/6L
2-1/2 2-5/8 |1-23/32| 15/16 | 2-5/56 | 1-1/4| 1-15/64
3 3-1/4 |1-23/32| 1-1/64 | 3-1/4 1-3/8| 1-23/64
3-1/2 | 3-3/4 1-9/16| 1-5/6k4 |3-3/4 1-1/2| 1-31/64
L §-1/% 2 1-3/32 [k-1/b | 1-5/8]| 1-39/6k
Effective thread length Ls the same for both

the industry standard and the special thread,
1t will permit wrench type engagement. '

* Use specilal thread only when lmpossible to use
industry standard and with approval of department

head,

SCHUTTE & KOERTING CO. -MANUFACTURING ENGINEERS
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O, |
=
Q‘ "‘ - - -
o m Bg [ =
%
SIZE | ASA RATING 'A* | ‘B’ c’ ‘D’ | 0.D. O%'IF;'\CE Cv
" 150 Py - s ” r " t Ll i
1 300*; 1.0" | 0.860" | 1/4" | 0.358 2 0.610 6.1
11/2" ;ggﬁ 1.570" | 1.468" | 1/4" | 0.437" |2-7/8"| 1.150" | 18.8
” 150# » ” n " ” ”
2 300 2.005" | 1.780" | 1/4" | 0.488" | 3-5/8"| 1.385" | 32.0
2 1/2" éggi 2.407" | 2100 | 1/4" | 0.688" | 4—1/8" | 1.555" | 42.5
n 150# 1] n ”n ” ” n
3 300 3.006" | 2.700" | 5/16" | 0.726 5 2.050 95
” ’ 150# ”n ” ” ” ”n "
4 So0% 3.964" | 3.660" | 3/8" | 1.055" |6-3/16"| 2.560" | 128
n 150# ”» ” » ” ” ” n
6 300 6.003" | 5.650" | 378" | 1.512" |8—1/2"| 3.875" | 277
”n 150 n n n n n n
8 3oo§ 7.919" | 7.520" | 172" | 2.262" |10-5/8"| 5.110 470
DIMENSIONS ARE FOR CARBON AND STAINLESS STEEL VALVES
CHECK-ALL VALVE
S.ES.Y;$EESP\SAAL MODEL °FIV’
INSTALLATION DIMENSIONS
GROUP, INC.

PENSACOLA, FLORIDA J DRAMES | —57102—X REV.




TECHNOLOGICALLY ADVANCED DESIGN WITH FIELD REPLACEABLE
SEALS, ELIMINATION OF LEAKAGE TO ATMOSPHERE, AND

LOW PRESSURE LOSS

FASTENER

THRUST
WASHER

SPRING
\ / SHAFT
“~ (SEE NOTE #1)
SHAFT
FLANGE ‘ SUPPORT
FACING | : \
(SEE : Bdia. | *

NOTE#2)4\ /Wh\ i -
| [

BV AS |

FLOW

CLAMP PLATE

STANDARD MODELS AND MATERIALS

GENERAL DIMENSIONS
ALL DIMENSIONS IN INCHES

2Ve 2% 4% Va 254 4% —
3 2V, 534 Y% 2% 53 —
4 2% 6% a 2% 6% Ve
5 2% 7% 1va 3% 7% 54
6 3 8% 1% 3% 8% 1
8 3% 11 2% 5 1 12
10 4Va 13% 3% 5% 13% 234
12 5% 16V 4 7 16V 2%
NOTE:

1. Shaft must be in vertical position for
horizontal flow application.

2. Plain face (non-serrated) for style 5050
raised faces (serrated) for styles 5051 and
5051-316.

3. Lifting lug feature is optional on 612" style
5051 & 5051-316 valves - consult factory.

Par pervalve ,ﬁ@ Hol:} J51:
Descrption 20U E 0T ANSIEI2S Eirsie: ANSEIAE®
Body 1 1 Cast Iron Carbon Steel 316 Stainless Steel
Valve Plate 2 2 Aluminum Bronze| Carbon Steel 316 Stainless Steel
Sealing Member 2 2 EPDM BUNA-N BUNA-N
Clamp Plate 2 2 316 Stainless Steel
Shaft Support 2 3 316 Stainless Steel
Shaft 1 2 316 Stainless Steel
Thrust Washer 4 4 Teflon
Spring 1 2 316 Stainless Steel
Fastener 2 3 316 Stainless Steel

- Consult factory for materials, sizes and pressure ratings not shown.
- Stainless Steel thrust washers are standard with metal to metal sealing option.
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\\
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: E
ANSI B16.94 ASTM A234+ y
/
NOMINAL | . OUTSIDE INSIDE DISH | KNUCKLE TPIPE - | APPROXIMATE
PIPE DIAMETER | DIAMETER "RADIUS | RADIUS | SCHEDULE | WEIGHT IN
SIZE 0.D. I.D. ~RE | rf | NUMBERS ~ POUNDS 7
Y2 .840 622 109 1 74 .54 .10 40 .07 '
Ya 1.050 824 113 1 .68 72 .14 40 A1
1 1.315 1.049 .133 1% 1.10 92 17 40 .25
1% 1.660 1.380 .140 1% 1.02 1.35 .23 40 .3
1% 1.900 1.610 .145 1% 95 1.41 27 40 .35
2 2.375 2.067 154 1%, .83 1.81 34 40 5
2% 2.875 2.489 203 1% .68 2.15 41 40 .8
3 3.500 3.068 .216 2 1.02 2.69 Sl 40 1.5
3% 4.000 3.548 .226 2Y2 1.39 3.11 .59 40 2.0
4 4.500 4.026 237 2% 1.26 3.52 .67 40 2.5
5 5.563 5.047 .258 3 1.48 4.42 .84 40 5
6 6.625 6.065 .280 32 1.70 5.31 1.0l 40 7
8 8.625 7.981 322 4 1.68 6.98 1.33 40 12
10 10.750 10.020 .365 5 2.13 8.77 1.67 40 20
12 12.750 12.000 375 B 2.62 10.50 2.00 ST 29
14 14.000 13.250 375 6% 2.81 11.60 2.21 30 35
16 16.000 15.250 375 7 2.81 13.34 2.54 30 44
18 18.000 17.250 375 8 3.31 15.08 2.88 ST 58
20 20.000 19.250 375 9 3.81 16.84 3.21 20 79
22 22.000 21.250 375 10 4.31 18.60 3.54 20 86
24 24.000 23.250 375 10Y2 431 20.34 3.88 20 105
26 26.000 25.250 375 102 3.81 22.10 4.21 ST 110
28 28.000 27.250 375 10Y2 3.31 23.85 4.54 STW 119
30 30.000 29.250 375 10%, 2.81 25.60 4.88 ST 125
32 32.000 31.250 375 10%2 2.31 27.35 5.21 STV 143
34 34.000 33.250 375 10Y2 1.81 29.10 5.54 STW 160
36 36.000 35.250 375 10%2 1.31 30.85 5.88 STW 175
42 42.000 41.250 375 12 1.31 36.10 6.88 STV 230
48 48.000 47.250 375 1.31 41.36 7.88 STW 292

- All dimensions are in inches.

* Grade B fittings are available from stock.
All thicknesses agree with those for Standard Wall Pipe (see
ANSI B36.10). Pipe Schedule Numbers are. in accordance with
ANSI B36.10. .
Pipe Line Welding Fittings, conforming to MSS Standard Practice
SP-75, High Test Wrought Welding Fitlings, aré available in sizes
16” and larger with physical properties to maich pipe with 42,000,
46,000, 48,000, 50,000, 52,000, 60,000, 65,000 and over psi minimum
yield sirengths.
(1) ST designates Standard Weight (standard wall).

Welding Caps are formed from. steel plate and are siress relieved
after forming. Caps are of an ellipsoidal shape in which the
minor axis is equal 1o half the major axis.

{ Radii “B” and "r"” closely approximate the actual semi-ellipsoidal
shape of the TUBE-TURN welding cap.

Caps conform to ASME Boiler and Pressure Vessel Code require-
ments.

Pressure-Temperature Ratings are identical with those of seamless
pipe of the same size, thickness or schedule, and material grade.

“ For Dimensional Tolerances see page 92.
For bevel detail see page 93.
A For information on this Standard see page 93.



Friction Losses in Pipe Fittings

Friction Losses in Pipe Fittings

Resistance Coefficient K (use in formula hf = Kv?/2g)
| Nominal Pipe Size |
Fitting LD A || % ” 1 ” 1’/ﬂ| 1‘/2“ 2 “2‘/2-3” 4 H 6 ”8—10”12—16”18—24|

| K Value l

Angle Valve

” 55 ”1.48“1.38”1.27”1.21”1.16”1.05” 0.99”0.94”0.83”0.77” 0.72 || 0.66 1

Plug Valve Straightaway

H 18 ”0.48”0.45“0.41”0.40“0.38”0.34” 0.32”0.31“0.27”0.25” 0.23 || 0.22 |

} Angle Valve |[150][4.05][3.75][3.45][3-30][3-15][2.85][2.70|[2.35][2-25][2.10][ 1.95 | .30 |
| Ball Valve || 3 1[0-08][0-08][0.07][0-07)[0-06][0-06][ 0.050.05][0-05][0.04][ 0-04 ][ 0.04 |
| Butterfly Valve “ || || || || H ||o.86||o.81”o.77||o.68||o.63 0.35 10.30|
| Gate Valve |l 871[0-22][0-20][0. T8][0.18][0-15][0-15][ 014 0.14][0.12|[0.11][ 0-10 ][ 0.10 |
| Globe Valve [340]92][85][78][ 7.5 |[7-1][6-5|[ 6-1 |[5-8][5-T][4-8][ 44 ][ 41 |
[ Plug Valve Branch Flow |[90 |[2.43][2.25][2.07][T.98][T-89[1.71][ 1.62][1.53][1.35][1.26][ 1.17 |[ 1.08]]
|

|

Plug Valve 3-Way Thru-Flow “ 30 ”0.81”0.75”0.69”0.66”0.63||O.57” 0.54”0.51“0.45”0.42” 0.39 || 0.36 |

[ 90° ][ 30][0.81][0.73][0.69][0.66][0-63][0.57][ 0.54|[0.51] 0:45[0.42| 039 || 0.36 |

Standard Elbow [ 2| 16][0-43]0-40][0.37][0.33|[0.34][9.30][0.25 |[0.27|[0-24][0:22] 021 ][ 0.19 |
1"“’398‘}3‘11“5 16 10.43{10.40][0.37/[0.35(|0.34//0.30(| 0.29 [|0.27]j0.24|[0.22|| 0.21 || 0.19

Close Return Bend ][ 50|35 1.23]L.13||1. 10]| L.03][0.95][ 0.90|[0.85][0.75][0-70[0:65 || 0:60 |

oo roo | REre-Flow [[20][0-54][0-30][0.46][0-44][0-42][0.38] [0:36 03] 0-30] 0-28] 0.26 | 0.24 |

[Thru-Branch]| 60 ||1.62]|1.30]|L38]|1.32|[1.26|| .14][ 1.08][1.02|[0.90][0.84] 0.78 ][ 0.72

[ /a=1 || 20 |[0.54][0.50][0.46][0.44][0.42][0.38][0.36][0.34|[0.30][0.28][ 0.26 |[ 0.24 |

[ 7=z || 12][0.32][0.30][0.28][0.26][0.25][0.23] 0.22][0-20]0.18][0.17|[ 0.16 || 0.14 |

[ 7a || 12][0.32][0.30][028][0.26][0.25][0.23] 0.22|[0.20|0.18][0.17|[ 0.16 || 0.14 |

[ a4 || 14 |[0.38]0.35][0.32][031|[0.29][0.27] 0.25|[0.24)[0.21][0.20][ 0.18 || 0.17 |

90 Bends, || 1d=6 ][ 17][0.46][0.43|0.39][0.37][0.36][0.32|[ 0.31 [[0.29][0.26][0-24] 022 | 020

mfﬁgidBEﬁd(f;vs [ 7d=8 || 24 |[0.65][0.60][0.53][0.530.50][0.46] 0.43|[0.41][0.36][0.34]| 0.31 | 029 |

Butt.Weldod || 710 |[ 30 |[0.8T][0.73][0.69][0.66][0:63][0.57]| 0.4 |[0.51][0.45][0.42][ 0.39 || 0.36 |

Elbows [~ ra=12 ][ 34][0.92|0.85][0.78][0-75][0.71][0.63][0.61 |[0.58][0.51[0.48][ 0.44 | [ 041

[ T/a=12 ][ 38[1.03|[0.05][0.87][0-84][0.80][0.72|[0.68 [0.63][0.57][0.53]  0.49 |[ 0.46

[T ra=T6 || 42 |[1.13]|L.05][0.97][0.92|[0.88][0.80] 0.76|[0.71][0.63][0.59][ 0.5 || 0.50 |

[~ T/a=18 || 45 |1.24)[L.15]|1.06|[1.01[0.97][0.87[0:83 |[0.78][0.69][0.64] [ 0.60 ][ 0.55

[ 7/a=20 [ 30 |[1.35|[1.25|L.13|[L.10][1.05][0.95] 0.90][0.83][0.75][0.70] 0.65 || 060 |

[ a=0° || 2 |[0.05][0.05][0.03|[0.04[0.04[[0:04] 0.04|[0.03][0.03][0.03][ 0.0 || 0.02 |

[~ a=15° || & [[0.11][0.10][0.09][0.09][0.08][0.08][0.07][0.07][0.06][0.06][ 0.05 || 0.05 |

[ a=30° || 8 |[0-22][0-20][0.18|[0.18|[0.17|[0.15][0.14 [0.14][0.12[0.1 ][ 0.10 ][ 0.10

Mitre Bends [ a=45" || 15 ||0.41][0.38][0.35][0.33][0.32|[0.29][0-27][0-26|[0-23|[0 21][ 020 |[ 0.18 |
=60 || 25 |[0.68][0.63][0.58][0.55][0.53][0.48] 0.45|[0.43][0.38][0.35][ 0.33 || 0.30 |

[ a=75° || 40]|1.09][T.00][0.92][0.85|[0.84][0.76][ 0.72][0.68|[0.60][0.56] 0.52 || 048 |

[ a=90° |[60][1.62|1.50][L.38]|T32|[1.26][1.14][ 1.08 |[1.02][0.90][0.84|[ 0.78 || 0.72 |

Note: Fittings are standard with full openings. |
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Minimum | Nominal Pipe Size l
Velocity for
Fitting L/p|| Full Disc Lift || % |[ % || 1 | 14][ 14 ]l 2 ||21/3|| 4 || 6 |[8-10][12-16][18-24]

General||Water|
ft/sec || ft/sec

|100” 35vw || 4.40 ”2‘70”2.50” 2.30 ”2.20”2.10”1.90” 1.80”1.70”1.50”1.40” 1.30 ” 1‘20|

K Value

Swing Check Valve
[ 50][ 48 ][ 6-06 |[1.40][1.30][ 120 |[1.T0][T.10][1.00]  0.90]0.90][0.75][0-70][ 0.65 | 0.60]
Lift Chock Valve [600][ 40y |[5-06][16.2)[15.0][13.08][13.2][12.6][1T.4][T0.8][T02|[9.0][ 84| 78 || 7.2 |
[ 55 ][ 140y |[ T7.7][1.50|[T.40][ .30 |[1.20][1.20][1.10|[ 1.001[0.94[0.83][0.77][ 0.72 ][ 0.66 |
Tiing Disc Checkvalve| 5 “ 80y ||10.13 || ” || “ “0.76”0.72”0.68“0.60“0.56” 0.39 [o.24]
|15 30y |3.80 H ” ” ” ” |2.30 2.20”2.00”1.80”1.70“ 1.20 || 0.72|

Foot Valve with Strainer

Poppet Disc 420(j 15y~ || 1.90 |[11.3{/10.5|| 9.70 {|9.30||8.80|(8.004) 7.60 ||7.10|(6.30|[5.90{ 5.50 || 5.0

Foot Valve with Strainer

Hinged Disc 75 || 35y || 4.43 |{2.00{]1.90} 1.70({1.70}|1.70]|1.40{| 1.40|1.30){1.10}{1.10}] 1.00 || 0.90

L o lAll Pipe Sizes

Fitting Description
' K Value
Projecting
Pipe Exit Sharp-Edged 1.00
Rounded

Pipe Entrance ”Inward Projecting” 0.78 |

1 Sharp-Edged || 0.50 }

{ 1/d=0.02 ” 0.28 ]

. l r/d=0.04 “ 0.24 |

Pipe Entrance Flush

’ r/d=0.06 || 0.15 |

l r/d=0.10 “ 0.09 |

l r/d<0.14 “ 0.04 |

The K values given below are for making estimates of friction loss in cases not covered in the previous tables.

| Type of Fitting “ K Value |
|Disk or Wobble Meter ” 34-10 |
|Rotary Meter (Star or Cog-Wheel Piston) “ 10 |
|Reciprocating Piston Meter “ 15 |
|Turbine Wheel (Double-Flow) Meter ” 5-75 |
|Bends w/Corrugated Inner Radius ” 1.3 - 1.6 times value for smooth bend {

Example: Determine L (friction loss in pipe fittings in terms of equivalent length
in feet of straight pipe).

Assume a 6" angle valve for Schedule 40 pipe size.

Select the appropriate K value for such and select D and f for Schedule 40 pipe
from the table below where K is the pipe diameter in feet.

Pipe Size] H [Pipe Size]| | ||Pipe Size] | |Pipe Size] [
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Inches D £ Inches D £ Inches D £ Inches D £
Sch. 40 || feet Sch. 40 || feet Sch. 40 || feet Sch. 40 || feet
Y 0.0518|j0.027| 2% |{0.2058][0.018 10 0.8350(]0.014| 24 1.8857}[0.012
¥ 0.0687|/0.025 3 0.2557}(0.018 12 ]|0.9948|0.013 30 |2.3333|0.011
1 0.0874(/0.023 4 0.3355||0.017 14 1.0937(|0.013 36 ||2.8333||0.011
1%4  ][0.1150(/0.022 5 0.4206(/0.016 16 1.250)10.013| 42 |[3.3333|[0.010
1% {10.1342||0.021 6 0.5054//0.015 18 1.4063]|0.012}| 48 ||3.8333|/0.010
2 0.1723|0.019 8 0.6651|(0.014| 20 1.5678|0.012
Friction Loss of Water in Pipe Fittings in Terms of Equivalent
Length - Feet of Straight Pipe
Actual Gate Long | Std §j Std Swing [|Anglel{Globe 90°Weldine
. inside {|Frictionfvalve o |[radius|f tee | tee |[Closell check | valve| valve eing infitre bend
Nominal d&i £ 90 90° 1 Butter- elbow
ipe size 3ameter actor - elbow or - - return|| valve - - ﬂy valve
pip inches f full 45° std||thru || branch|| bend - full | full ~ =
d open elbow |flow] flow full open| open [ valve r/d=1jr/d =2} 45° | 90
Ve 622 027 | 41 ) 155 .83 |[1.04f 3.11 |[2.59 | 5.18 || 7.78 | 17.6
Y .824 025 || .55 [ 2.06 (| 1.10 ||1.37( 4.12 || 3.43 6.86 10.3 || 23.3
1 1.049 023 | 70 || 2.62 || 1.40 [1.75)) 5.25 || 437 | 8.74 13.1 | 29.7
1Ya 1.380 022 || 92 (1 3.45 || 1.84 {2.30) 6.90 || 5.75 11.5 17.3 || 39.1
14 1.610 021 [ 1.07( 4.03 || 2.15 {|2.68[ 8.05 || 6.71 134 | 20.1 || 45.6
2 2.067 019 [ 1.38( 5.17| 2.76 ||3.45| 10.3 || 8.61 17.2 258|586 7.75 3.45 | 2.07 ||2.58]10.3
2% 2.469 018 [1.65( 6.17 || 3.29 ||4.12) 123 | 103 | 20.6 |} 30.9 | 70.0 9.26 | 4.12 || 2.47 {|3.08(12.3
3 3.068 018 2.04( 7.67 | 4.09 ||5.11| 153 || 12.8 | 25.5 384 || 86.9 11.5 5.11 || 3.07 |[3.84)15.3
4 4.026 017 12.68) 10.1 || 5.37 [|6.71f 20.1 | 16.8| 33.6 [ 503| 114 15.1 6.71 || 4.03 [15.03]20.1
5 5.047 016 (1336 12.6 || 6.73 |I8.41 25.2 | 21.0 | 42.1 63.1 [ 143 18.9 841 || 5.05 [16.31)125.2
6 6.065 015 |4.04] 15.2 | 8.09 |10.1f 30.3 [ 25.3 50.5 758 [ 172 227 |-10.1 || 6.07 |/7.58][30.3
8 7.981 014 |[5.32] 20.0§ 10.6 |/13.3] 39.9 ( 33.3 333 99.8 [ 226 29.9 13.3 || 7.98 [[9.98((39.9
10 10.02 014 |16.68] 25.1 ) 13.4 |16.7)) 50.1 | 41.8 ) 41.8 125 || 284 292 16.7 || 10.0 [[12.5(50.1
12 11.938 || .013 (7.96| 29.8 | 15.9 (|19.9) 59.7 | 49.7 | 49.7 149 | 338 348 199 {| 11.9 |[14.9((59.7
14 13.124 || .013 | 8.75| 32.8 || 17.5 (|21.8 65.6 | 54.7 || 54.7 164 || 372 38.3 21.8 || 13.1 {16.4)65.6
16 15.00 013 |1 10.0| 37.5 | 20.0 [[25.0f 75.0 || 62.5 25.0 || 15.0 || 18.8][75.0
18 | 16876 | 012 [169] 422 | 225 |o.1] 4.4 | 703 | S | 288 ) 9254 313 oy | 169 211844
20 18.814 || .012 ||12.5] 47.0 | 25.1 {|31.4 94.1 || 78.4 78-4 235 | 533 39'2 314 || 18.8 [[23.5(94.1
24 22.628 || 0.12 |j15.1| 56.6 || 30.2 ||37.7| 113 || 94.3 94'3 283 | 641 47'1 37.7 | 22.6 |[28.3[ 113
30 28 O11 | 18.7) 70 || 37.3 |[46.7|| 140 | 117 ’ ) 46.7 || 28 35 || 140
3 38 || 011 [22.7] 85 || 453 [36.7] 170 | 142 567 | 34 || 43 | 170
42 40 010 [[26.7] 100 || 53.3 |66.7] 200 || 167 66.7 | 40 50 | 200
48 46 010 [[30.7 115 || 61.3 |[76.7| 230 | 192 76.7 46 58 11230
%106
=100
L/D 8 30 16 (|20 60 50 24 t0 48 150 || 340 20 12 15 || 60
=50
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