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o * Alwbcws specify mut;;salgaby signdurd,ﬂ%rgde and
NOMINAL N MATERIAL PART symbol. See pages -236 and page A
which either Welding Neck or Slip-On flange is to be
5

MNOTES

- . 3 joined. Bore of Slip-On Flange is normally 344" larger
42 125 Ib.  American Stundar::l Slip-On| ASTM A181  512A than pipe O.D. Also refer to proper page in catalog.
Flanges+ per Ladish Cata- Grade | 1 Fumish drawings giving finish machined dimensions to
log 55, Page 176. Bored for chi!itule producing most economical ring or finished
" 31 i orging.
42" OD., %" wall pipe. + Specify length on Long Welding Necks, particularly
on :I*:oser si:es twhera fi‘l choi:ﬁ of_lengll:js_ istir::ldicqtfd
I g " in the footnotes. Unless otherwise indicated cata-
8 14 1500 Ib. Longi Welding N?cks 16" ASTM A105 | 150L loged length will be fumished on those sizes where
longt faced and drilled. Grade | only one length is cataloged.
a Ai!lwlf'zyfsl specify I.DE.’ and Od.D. of shell or vessel to
" : which flange is to be joined.
10 75" O.D. x Seamless Rolled Ringsf ASTM A182 ... Flanges will be fumished with facings and other dimen-

65" 1.D. x F5 sions as cataloged unless otherwise specified.

5 in thickness When shipment is made, a shipping notice is forwarded
to the #estinu‘:tii;u of Lhe rgitmeni. For this reason correct
post office address shou e given.

6 29" 150 Ib. T.E.M.A,, Class R, Hub ASTM A181 701 ;‘Deliv_erv requiredhbv ........ gz nss +" This in-
Shell Type, Shell Flanges at cover Grade | I?rmcc!:t;o.n l|:::r<:n|res elpful to La lsh'n!"l' processing orders.
D erd par Ladith Catalog 55 order is based on quotation, Ladish quotation number
. P > f should be made part of the order.
Page 188, for 29" L.D. x 30 Orders should be placed with your Authorized Ladish
Q.D. Shell.» Distributor, His ample stocks mean prompt service,
L]
Always Supply Complete Information on Order
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LARGE DIAMETER FLANGES, LONG WELDING NECKS,
T.E.M.A. FLANGES AND ROLLED RINGS PICTORIAL INDEX

DESCRIPTION
& RATING |

LARGE DIAMETER
FLANGES
Light Type 172
50 Ib. at 100° F, 173
150 Ib.
W.S.P. at 750° F, 174
300 lb.
FOR LARGE DIAMETER ~ W.S.P. at 750° F, 175
PIPE LINE FLANGES
125 lb.
Sf?f?ggs American Standard 176
i 950 Ib.
American Standard 177

LONG WELDING
NECKS
150 Ib, 178
300 |b. 179
400 lb. 180
600 Ib. 181
900 Ib. 182 |
1500 Ib, 183
2500 |b. 184
LONG WELDING NECKS ‘ |
T.EM.A. FLANGES | !
Class R Hub Flanges |
150 lb. 188
300 Ib. 189
450 b, 190 |
600 |b, 191
Glass G and A Hub Flanges
75 lb. 192
150 |b. 193 |
300 |b. 194
450 |b. 195
600 |b. 196
Glass G and A Ring Flanges
75, 150, 300 b, 197
Class A Ring Flanges
75, 150, 300 Ib. 198
ROLLED RINGS
% inch 199
through through
240 inches 203
in diameter
ROLLED RINGS
Al Suppl f i d
ways Supply Complete Information on Order |
m |
|
T0 MARK PROGRESS
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LIGHT TYPE FLANGES FORGED AND ROLLED STEEL
With 125 Ib. ASA Diameter and Drilling FOR LIGHTWEIGHT PIPE*
OUTSIDE THICKNESS LENGTH DIAMETER DRILLING TEMPLATE APPROX.
DIAMETER OF HUB THROUGH OF WEIGHT LsT
(TXHE SIZE OF FLANGE FLANGE DIAMETER HUB BORE NUMBER  DIAMETER BOLT IN PRICE
0 a X ¥ ] OF HOLES  OF HOLES CIRCLE POUNDS
3 Tifa e 41 Ya 4 3 6 6
4 9 o 5% T 8 £ T 8
5 10 %e 6% Ve 8 T 8% 10
6 11 %6 1% 114 8 Vs 9ls 13
8 13% %6 91146 1/ 8 Ty 1134 18
10 16 1146 12 114 12 1 1414 26
12 19 1146 1434 114 12 1 17 49
14 21 Yy 1534 114 12 114 183% 44
16 2314 3% 18 e | 16 114 2114 58
18 25 3% 197% 114 16 114 29234 59
20 27 Y% 22 114 20 114 25 69
S 22 2914 1 241/, 1% 20 134 274 76
L 24 32 1 2614 134 20 134 291/ 113 PRICES
26 341/ 1 281% 134 TO BE 24 134 3134 126
B RETEE 301 1% | SPEGFED 98 | 1% 34 139 on
P T30  38% 1 3914 1% BY 28 1% 36 159
39 4134 1% 343 13% P RCHASER 28 154 3814 206 APPLI-
(o] 34 433 114 363% 134 32 1% 401 217
N 36 46 1% 38% 1% 32 1% 49% 934 | CATION
38 4834 114 4034 134 32 1% 451/ 264
40 5034 14 43 134 36 154 47, 280
492 53 114 45 134 36 154 491 3928
44 5514 114 47 2144 40 1% 5134 349
46 57 14 49 A 40 15 5334 363
48 5914 134 51 2% 44 154 56 426
50 6134 13 53 PAYS 44 1% 5814 451
52 6L 134 55 214 44 1% 6014 477
54 6614 1% 57 21/ 44 1% 623 504
60 73 114 63 23 _52 1% 6914 643
66 80 1% 69 23 52 17 76 754
79 861 1% 75 9% 60 1% 8214 846
S X e
7 J 7
/ J |
/ @ 4
7 @ 7

Slip-On Part No. 501A

Furnished to ASTM Specification A181 Grade I.
These flanges have flat faces and are designed for use with full face gaskets. |
172 * Light type Forged Steel Flange with diameter and drillings of 125 Ib, American Standard Cast Iron Flange.
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FORGED AND ROLLED STEEL
ASTM A181—Grade |4

Q U A

LARGE DIAMETER FLANGES
50 Ib. Pressure at 100° F.

L |

T Y

DUTSIDE tﬂﬂ:ﬂsg:n COMPRESSED HUB DIAMETER LENGTH DIAMETER e RFROX
TYPE SIZE  DIAMETER THICKNESS OF RAISED  ASBESTOS THROUGH oF e (T By e
OF Fl.n.hNGE OF F;ANGE FR:E GASKET SIZE ; " H:B BDJRE HOLES HOLES CIRCLE POUNDS
26 31% 1%  28% 27%x28% 27% 26% 3 32 1 29% 98
‘:’ 28  33% 1%  30% 29%x30% 29% 98% 3 36 1 31% 105
[ 30 35% 1% 39% 31%x32% 31%  30% 3 36 1 33% 112
p 32 384 1y 35  33%x35  33% 32% 3t 36 1%  36% 140  PRICES
| 34 40w 1y 37  35%x37  35% 34% 31  TOBE 40 11 381 149
N 36 42y 1% 39  37%x39  37% 36% 31 SPECIFIED 40 11y, 401, 157  ON
G 42 49 1 45%  44vx45Y% 43y, 49y 31 BY 48 1w 46% 209
48 55 114  511% 501%x51% 493 483 33 PURCHASER 59 114 593 241
NT54 61 1%  5T% 56%ux5T% 56  54% 4 64 1% 59 312  pation
: 60 6T 1%  63% 621%x63% 62  60% 4% 72 | 14 | 65 398
K 66 14 1%  70% 68%x70% 68 67 4% 72 1% Tk 556
72 80 QU T6%  T4%xT6% T4 13 514 80 1% 17 705
26 33 1% 30  29%4x30 281 28 914 32 1 31 1292
28 35 114 32 31%4x32  30% 30 21 36 1 33 140
30 37 1% 34 331x34  32% 32 21 36 1 35 148
L 32 9% 1 36% 35v36n 3% 4% %% 40 1%  3T% 171  PREES
[ 34 % 1% 38% 3Tvx38% 36% 36% 2%k  TOBE 40 1% 39% 181 -
p_36 43% 1% 40y 39%x40y 38% 38 9% SPECIFIED 44 1y, 41% 191
42 50 1h A6  ASYexd6%  44% 44y 9% BY 48 1y 4Th 9234 o
o 48 56 1%  52% 51%x52% 50%  50% 2% PURCHASER 56 114  53% 269
N 54 620 1% 59  57%x59  57% 56% 3% 68 1%  60% 335 CATION
60 68% 1% 65  63%x65 634 62% 3% 72 114 66Y 451
66  T5% 1% T1% 69%xT1% 69% 68% 4 72 1% 13 591
72 811, 2 T1% 15%xT7% 15% 14% 4% 80 1% 79 7928
2~ X 7
i 7 H 2
e i 74 J 2
7
H ) : {% ‘s Z / > T \1(
Tk % /. | ? 4
% ~ o > 5

Welding Neck Part No. 503

These flanges comply with the A.S.M.E. Code (1949) or A.P.l.-
ASME. Code (1951).

A Also fumished to ASTM A181—Grade Il and A105—Grades |
or Il as specified by purchaser. Also available in any alloy or
material which can be forged or rolled.
30° bevel is standard, 374" bevel optional when specified.
When ordering please specify thickness and outside diameter of
pipe or shell to which flange is to be welded.

Other facings or joints can be furnished, but designs on this page

Slip-On Part No. 504

74
gre c[:pplicuble only to indicated facing, gasket, hub and bolting
etails.

Lap Joint and Blind Flanges can also be supplied for these services,
necessitating some variations in thickness and other dimensions be-
cause of changed design conditions.

The use of carbon steel bolts is intended.

Larger or intermediate sizes are also available and dimensions
may be varied without die expense.
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L A DI S H C O NT R O 1LLlLED Q U A L I TY
LARGE DIAMETER FLANGES FORGED AND ROLLED STEEL
150 Ib. W.S.P. at 750° F. ASTM A105—Grade 14
OUTSIDE DRILLING TEMPLATE APPROX.
OUTSIDE THIGKNESS DIAMETER  COMPRESSED HUB DIAMETER LENGTH  DIAMETER WEIGHT LIST
TYPE  SIZE  DIAMETER OF  OF RAISED  ASBESTOS THROUGH OF HUh;?ER DIMA?ER NokT N PRICE
OF FI[.JANGE FLA:GE F»:‘cE GASKET SIZE " - Hgn BC:EIE ihlEs | Wolty | BINGLE POUNDS
26 31% 1% 29 28x29  27%  26% 3% 28 % 29% 119
98 331, 1% 31 30x31 29% = 28% 3% 28 % 31% 128
w 30 35% 13 331,  32x33% 31% 31 3% 36 %  34% 152
E _32 37% 1%  35%  34x3514 33% 33 3% 36 T 36V 162
L 34 40% 1% 37% 35%x37% 35% 35 33 36 1 38% 193
36 4914 114 393 37%x39% 37Kk 37 33, 36 1 403 204 ppices
D "38 44y 1% 41% 39%x41% 39% 39 4% 36 1 49% 945
I 40  46%% 1% 43% 41%x43% 41% 41 414 TO BE 40 1 44% 957
N 42 49 p) 453,  44x45% 44 431 41,  SPECIFIED 40 114  46% 342
G 44 51 9 AT%  46x4T%  46Y% 451 41 BY 40 1y 48% 359
46 53 2 49y,  48x49% 481 4TV 4, PURCHASER 40 114  50% 375
N _48 55 21y 51%  50x513% 50% 49 4% 44 115 59% 430
g 20 57 2 53%  52x53% 5% 51% 4% 44 1%y 54% 448 CATION
52  59% 9% 56 54x56 5414 5314 5% 44 1y 5T 562
C 54 61% 9% 58 56x58 561 551 5% 44 1% 591, 584
K 60 67% 9% 64 62x64 6214 6114 5% 48 114 651 682
66 131 3% 70 68x70 6814 67 61 56 1% T114, 809
72 80 3%  16%  T4xT6% T4%  T13% 6% 64 114 T7% 1153
26 3% 1% 929 28x29  97%  27% 234 298 % 29% 115
28  33% 1% 31 30x31 29%  29% 23 28 %o 31% 122
30 35% 1% 331  39x33% 31% 31% 93 36 %  34% 138
32 37% 1%  35%  34x35Y% 33% 33% 23 36 T 36 147
34  40% 1% 37% 35%x37% 35% 35%s 3% 36 1 38% 209
S 36 421 1%  39% 37%x39% 37% 37%s 3% 36 1 40% 248 ppicks
L 38 441y 9 41% 39%x41% 39% 39%es 3%  TOBE 36 1 42% 263
| _40 46y, 2 43% M%x43% 41%  41% 4 SPECIFIED 40 1 44% 989
p 42 49 2%  45%  44x453% 44 43% 4% BY 40 1145  46% 377
44 51 Q%  4T%  46x4T3  46%  45% 4% PURCHASER 40 11, 48% 416
46__ 53 9%  49%  A8x49% 48y  4T% 4% T 40 1y 50% 493 PP
O 48 55 6 513 50x513% 501  493% 4% 44 11 52% 485
N 50 57 2%  53% 52x53% 52% 513% 4% 44 1%  54% 501 CATION
52 59% 3 56 54x56 541,  531%s 5% 44 1Y% 5T% 6929
54 611 3 58 56x58 561  551%s 5% 44 11 5914 649
60 6T 3% 64 62x64 62U 613 5% 48 11 651 746
66 T3 4 70 68x70  68'% 68 6% 56 1% T1y 1051
72 80 5 16%  T4xTb6%  T4Y% 14 8 64 1y T7% 1491
“ 7 X 7+
i 7 H 7
7 Ys i 2 J 2=
|
7
. 7
J é V. o & Y
i : 4 /’.5 / : i l
"o =

Welding Neck Part No. 505

See footnotes on opposite page.

Slip-On Part No. 506
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FORGED AND ROLLED STEEL
ASTM A105—Grade |4

S H

C O NTROILIWLTETD Q U AL ITY

LARGE DIAMETER FLANGES
300 Ib. W.S.P. at 750° F.

30° bevel is standard, 3714° bevel optional when specified.

QUTSIDE DRILLING TEMPLATE APPROX
OUTSIDE  THICKNESS DIAMETER COMPRESSED HUB DIAMETER LENGTH DIAMETER WEIGH'I: LIST
TYPE SIZE  DIAMETER OF OF RAISED ASBESTOS THROUGH OF NUMBER DIAMETER BoLT N PRICE
OF FLUENGE FLA::GE FhRGF. GASKET SIZE ’ i Heﬂ BDJRE HE?LFES H(?:Es clRoLE POUNDS
w 26 3% % 929% 98%x0% 7% 27 5 98 114  30% 244
P 28 3w %% 31% 30%x31% 929% 99 5 98 1y  39% 262
L 30 37 9% 33% 32%x33% 3%% 31 514 32 1y  34% 307
b 32 39 9%  35% 341x35% 341 33 51 36 1%  36% 338  pRices
| 34 41 9%  37% 36%x37% 36% 35 5% TOBE 40 1% 38% 373
N 36  43% 315 40% 38%x40% 381% 37% 6 SPECIFIED 40 1%  41% 479  ON
G 38 45% 3y 491 40%x42Y 40% 39% 6% BY 40 1%  43% 506
40 AT 3Ys A4, AQvexddv, 42% MY, | 6 PURCHASER 44 1y, 451 545 MO
:' 42 50 3%  46% A4dvexd6le 44%  43%  O% 8 1% 4TH 631 o
QA4 5B I ABK AKxdSH  A6% 45k 6% 44 1%  501% 164
o« A6 54 4% 50% 48%x50% 48% 4T T 48 1% 59 884
48 56% 4%  52% 50%x52% 50% 49% T4 48 1%  54% 920
9 39% 2%  29% 98%x29% 27% 2T% 4% 98 1%  30% 238
98 34% 2% 311 30%x31% 29% 929% 4% 98 1y  39% 258
30 37 9%  33% 32%x33% 32U 31% 4% 32 1% 34% 303
$ 7390 39 9y  35% 34%x35% 34% 33% 5 36 1%  36% 336 PRICES
L T34 41 9%  37% 36%x37% 36% 35% 5%  TOBE 40 1%  38% 364
ll, 36 43% 3% 401, 38%x401; 38% 381 5%  SPECIFIED 40 114 41% 472 o
38 45% 3 49% AO%x42% 40% 40%s 5% BY 40 1% 43% 501 ...
o A0 ATy 3%  Ave  Aexdds A% 4% 5% PURCHASER 44 1y 45% 544
N 42 50 31 46l  44vexd6lh A4  AMThe 6% 48 1%  47% 638  CaTION
44 59% 3%  48% 46%xd8% 46% 46U 6% 44 1% 501 782
46 54% 4  50% 48%x50% 48% 48% T 48 1%  59% 899
48 56y 4%  52% 50%x52% 50% 50%  Tv 48 1% 541 944
- 2 X 2
- 7t H 7+
1/16" B #* J i
1
30° (s
I
it T % /‘— g FY
BNAZ 70
Ll ok 2 R 2 L
As — =k (@] 2= Yo

Welding Neck Part No. 508

These flanges comply with the A.S.M.E. Code (1949) or A.P.l.-
AS.M.E. Code (1951).
A Also furnished to ASTM A105—Grade Il and A181—Grades |
or Il as specified by purchaser. Also available in any alloy or
material which can be forged or rolled,

When ordering please specify thickness and outside diameter of

Slip-On Part No. 509

pipe or shell to which flange is to be welded.

Other facings or joints can be furnished, but designs on this page are
applicable only to indicated facing, gasket, hub and bolting details.

Lap Joint and Blind Flanges can also be supplied for these services.
The use of alloy steel bolts is intended.

Larger or intermediate sizes are also available and dimensions may
be varied without die expense,
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LARGE DIAMETER FLANGES
125 Ib. American Standard™

Il S H

C O NTR O L L E

D Q U A

L I

T Y

FORGED AND ROLLED STEEL
ASTM A181—Grade |4

Welding Neck Part No. 511A

OUTSIDE DRILLING TEMPLATE APPROX.
DIAMETER THICKNESS HUB DIAMETER LENGTH DIAMETER WEIGHT LIST
TYPE  SIZE OF oF THROUGH oF le'g:fﬂ Dlﬂf":iﬂﬂ oo N PRICE
FLA[I:GE FLJ:;JBE S . H‘I;'I Bt:RE e e SIRCLE POUNDS
26 341, 2 98% 2% 5 24 1y 31% 260
w 28 3614 2116 30% 28% 5% 28 1% 34 296
E 30 38U 2 323 31 5 28 1% 36 338
L L 32 1% %% 35 33 51 28 1% 381 412
p 34 43%  2%s 37 35 5% 32 1% 401 440 PpRICES
36 46 2% 39% 37 5% 32 1% 49% 495
I 38 48y 2% M1y 39 5% TO BE 32 1% 45 573 oN
N 40 50% 2% 43% 41 5% SPECIFIED 36 1% 471 620
G 42 53 9% 46 43y, 5%  BY 5 | 1% | 49% | 107 | o,
44 551 9% 48 451 5%  PURCHASER ~— 40 1% 513 752
N _ 46 57%  21%e 50 4Ty 51 40 1% 53% LT —
g 48 59% 9% 52%  49% 5% 44 1% 56 868
50 61% 2% 54%  51% 5% 4 1% 58%4 900
€ 59 64 2% 56% 534 5% 4 1% 6014 998
K 54 66 3 58% 554 6 4 1% 62% 1104
60 73 3, 65% 611 6% 52 1% 69 1346
26 3414 92 281 3% 24 1% 313 936
28 36%  2%s  30% 3% 28 1% 34 269
30 38% 2% 32 31 28 1% 36 304
32 413 214 35 3% 28 1% 38% 375
34 43% 9% 37 3116 32 1% 40% 400
36 46 2% 3914 3% 32 1% 49% 452
T 48% % 413 3% 32 1% 45%, 597  PRICES
L 40 50% 2% 439 3% 36 1% 47Y, 573
149 53 2% 46 4 TO BE 36 1% 49% 648 oN
p 44 5514 9% 48 4 SPECIFIED 40 1% 51% 694
46 5 T‘A 21 1/16 50 41/1‘6 BY 40 1 5/3 533/4 733 APPLI'
48 59% 9% 5914 44 PURCHASER 44 1% 56 799
© 750 61w 9w 54u % 44 1% 584 898 .o
N ™59 64 2% 56 4 44 1% 60% 993
54 664 3 58% 4% 4 1% 62% 1024
60 73 31 65 4% 52 1% 694 1254
66 80 3% T11% 4% 52 1% 76 1623
72 86% 3% 8% 5 60 1% 821, 1922
84 99% 3% 90% 5% 64 2% 95% 2588
96 1131, 44 1023 5% 68 2%  108% 3284
ot X 2
2 — H 7
X 17 7 J Z
¥ ‘
30" /ﬁ
‘. ’f/ 2 /4 —
¥
Sl ZWEY
7t (o) S

Slip-On Part No. 512A

* Flanges have same pressure ratings, general dimensions and drillings of 125 Ib. American Standard Cast Iron Flanges.
A See other footnotes on opposite page, except note identified by (*) asterisk.
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FORGED AND ROLLED STEEL
ASTM A181—Grade |4

L L E D

Q U A L

1 T Y

LARGE DIAMETER FLANGES
250 Ib. American Standard™

or Il as specified by purchaser.

Welding Neck Part No. 513A

A Also furnished to ASTM A181—Grade Il and A105—Grades |

material which can be forged or rolled.
30° bevel is standard, 37'2° bevel optional when specified.

When ordering please specify thickness and outside diameter of
pipe or shell to which flange is to be welded.

Other Facings or joints can be furnished.

Also available in any alloy or

Slip-On Part No. 514A

OUTSIDE DRILLING TEMPLATE APPROX.
DINMETER  THICKNESS HUB DIAMETER LENGTH DIAMETER WEIGHT (st
TYPE  SIZE oF OF THROUGH oF NUMBER  DIAMETER o oRIGE
FLA:GE FLA:GE . " Hga anm-: HSLFES H:LFES Sircie POUNDS
w | 26 38 2% 301 27 51%6_ 98 1%  34% 534
e |28 40%  21%¢ 33 99 51546 98 1% 37 699
L 30 43 3 351, 31 6 98 1%  39% 702
p | 32 457 3 37% 33 6% 98 1%  41% 793 PRICES
| 34 AT 3 391% 35 6% T0 BE 98 1% 431 889
N 36 50 3%  41% 3Ty, 6%  SPECIFIED 39 9, 46 99  ON
G 38 5914  3%e 431  39% 6% B 39 9% 48 1057
40 54%  3%e  45%  41% 6% PURCHASER 36 9%  501% 1158
N "4 57 3he | 4T%  43%  61%e 36 | 9%  52% 1318 cunon
z 44 5014 3% 49%  A5% 1 36 9% 55 1493
K % 61% 3% 51%  4T% T 40 9% 5T 1536
48 65 4 54 9% T4 40 %%  60% 1824
26 38, 2% 30% 4% 28 1%  34% 531
98 40%  921% 33 5 98 1% 37 637
30 43 3 351 5 98 1%  39% 707
S 32 451 3 37% 51/ 28 1% 411 801  PRICES
L 3y AT 3 3014 514 TOBE 28 1%  43% 889
! 36 50 3% N 5%  SPECIFIED 39 9y 46 970  ON
P "38  sam 3 43 514 BY 32 9, 48 1062
o A0 B4 3%, 45% 50 PURCHASER 36 9y, 5015 1172
N |42 57 e 4T% 5% 36 9%  5%% 1288  ayron
44 59% 3% 499, 5% 36 9% 55 1397
46 61% 3% 51% 5% 40 9%  57% 1510
48 65 4 54 6 40 9%  60% 1797
o X 2
2 H g =
2t J 2t
T ; |
HE . Fo
lcz /| Ql
i V] / R
7 (0] Zc=

* Flanges have same pressure ratings, general dimensions and drillings
of 250 Ib. American Standard Cast Iron Flanges.

The use of carbon steel bolts is intended.
Lap Joint and Blind Flanges can also be supplied for these

services.

Larger or intermediate sizes are also available and dimensions
may be varied without die expense.
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L A DI S H C ONTWROTILTILTETD Q U ALITTY
AMERICAN STANDARD

150 Ib. SEAMLESS LONG WELDING NECKS FORGED STEEL ASTM A181
ND?::EE“L D?:ILSE[?EER Tﬁ?ﬁi RT;SF:;J "mﬁ“ DI:TB’ o TIHE:‘:‘TFII}:'H NUMBER D:I'::.Nn TEN:J::::E DIAM, ,\:\rl':',l%%' LIST
C;RE 0 Qa H;E Ll He Y HI;JLFES Htﬁ.FES B(?Lffs cﬁggi POI.II:DS PRICE
1 4% % 9 % 9 9 4 % % o 3% 8
114 45 s 21k Y6 2% 9 4 % o 31k 10
114 5 o 2% %e 2% 9 4 Ya ] 3% 12
9 6 Y% 3% 5% 34 9 4 % % = 4% 16
21 7 Y 41/ 8 3% 9 4 £ 5 51 21
3 Th 1% 5 % 4 9 4 7 % 6 24
3% 8% 1% 51 116 4% 9 8 % % 1 3 | ppices
4 9 156 6% % 5% 12 8 3 % T 417
5 10 196 1% % 6% 12 8 h % 8% 57 | O
6 11 1 81 T 7% | 12 8 T /) 9% T apput-
8 13% 1% 10% Ty 9% 12 8 % % 1% 103
10 16 1%6 12% 1 12 12 12 1 % 141 150  CATION
19 19 114 15 1% 14% 12 12 1 % 17 215
14 21 1% 16% 1 16 12 12 1% | 1 183 991
16 23% 1% 18% 1 18 12 16 i | 1 2114 954
18 25 1%e 21 1 20 12 16 1% 1% 22% 278
20 97%  11%s 23 1 29 12 20 1% 1% 25 324
24 32 1% 927y 1% 96% 12 20 1% 1%  29% 439

All dimensions given in inches. Necks are fumnished bored, faced, and
spot faced or back faced. Standard Flange Facings—pages 160-161.
Unless otherwise specified, 150-lb. Seamless Long Welding Necks will
be furnished drilled and with a 1/4¢” raised face which is included in
Thickness Q" and Length "'Y." They can also be furnished undrilled
and of sufficient thickness to take refacing.

¢ Seamless Long Welding Necks with a nominal size of 12" and smaller
have a corrosion allowance equal to the wall thickness of Standard lron
Pipe of comesponding size. For larger sizes the allowance should be
provided by specifying a smaller bore.

18 Sizes 12" and larger are available in lengths up to 20’ on special order.
[ | . Ring Type Joint details—pages 162-164. Dimensional Tolerances—
R —l Ye page 240. Pressure-Temperature Ratings—pages 263-268,

L.adish Seamless Long Welding Necks conform in every particular to the
requirements of the latest API-ASME Code.

150 Ib. SEAMLESS LONG Forlfimpaien on seinley sonl ooy el ol somtpass el
WELDING NECKS
Part No. 151
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AMERICAN STANDARD
FORGED STEEL ASTM A181

S H

300 Ib. SEAMLESS LONG WELDING NECKS

C O NTROTILILYETD

Q U A L I

T

Y

NOMINAL  guysipe  MINIMUM DIAM.

DIAM. OF

LENGTH

DRILLING TEMPLATE

snlrfg DIRNETES THF:L; I:‘I? EEss RA?SFED "mﬂu L m?‘%gau NUMBER DIAM. DIAM, DIAM. %RG?IKT LIST
B'}RE 0 a “;E THIERARY He v HoLEs WOles  BOLTS  GIRoLE polos
1 4% 116 2 %e 2V 9 4 Ya e 3% 10
1% 5 % 21 % 2 9 4 Ya Y 3% 14
114 6'a %6 2% % 2% 9 4 s Ya 4, 17
2 6 8 3% %o 314 9 8 Ya Y 5 19
2V Th 1 4Yg 2% 31%6 9 8 7 3 5% 28
3 81 14 5 Y6 4% 9 8 T Ya 6% 36
314 9 136 5% T 5% 9 8 s Y T 45 PRICES
4 10 114 6316 b/ 53, 12 8 Vs 3 1% 54
5 11 1% T%he 1 7 12 8 T % 9% 86 ON
6 1214 1%e6 814 1146 814 12 12 T8 ¥ 10% 108 APPLI-
8 15 1% 10% 11 1014 12 12 1 w13 150
10 1% 1% 12% 1% 12% 12 16 1% 1 15% g1g | CATION
12 2014 2 15 1% 1434 12 16 114 114 173% 289
14 23 214 1614 1% 1634 12 20 1% 11 2014 349
16 2514 2% 1814 114 19 12 20 134 1%  221% 426
18 28 234 21 1% 21 12 24 13 11, 243 493
20 3014 2% 23 1% 2314 12 24 1% 1% 27 575
24 36 23 27 11%e 27k 12 24 1% 1% 32 823

All dimensions given in inches. Necks are furnished bored, faced, and
spot faced or back faced. Standard Flange Facings—pages 160-161.
Unless otherwise specified, 300-lb. Seamless Long Welding Necks will
be furnished drilled and with a 144’ raised face which is included in
Thickness Q" and Length "Y." They can also be furnished undrilled

and of sufficient thickness to take refacing.

+ Seamless Long Welding Necks with a nominal size of 12" and smaller
have a corrosion allowance equal to the wall thickness of Standard lron

Pipe of corresponding size.
provided by specifying a smaller bore.

For larger sizes the allowance should be

Sizes 12" and larger are available in lengths up to 20" on special order.
Ring Type Joint details—pages 162-164. Dimensional Tolerances—

page 240. Pressure-Temperature Ratings—pages 263-26

Ladish Seamless Long Welding Necks conform in every particular to the

requirements of the latest API-ASME Code.

For information on stainless steel, alloy steel and non-ferrous metal
long necks, refer to pages 225-236. Material Specifications—page 243.

4
\——TJ"—;"_“I__J 4

300 Ib. SEAMLESS LONG

WELDING NECKS
Part No. 30L
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400 Ih. SEAMLESS LONG WELDING NECKS
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S

H

C O NTR OULILTETD

Q U AL I TY

AMERICAN STANDARD
FORGED STEEL ASTM A-105

A
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M
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400 Ih. SEAMLESS LONG
WELDING NECKS
Part No. 401

180

NOMINAL DIAM. LENGTH

E::i‘i Bﬁﬁ%‘ TE’E\'&E‘S “:E{EED T:TWZE[:L::S ”'ﬁ“.?‘a oF THEEgGH Nlll'[;i;ER D:;):;.N G TE:;;!.TE :g\l.:gr. EVEEEEE g
] 0 a R He Y HOLES HOLES BOLTS CIRCLE

i1 4% 6 9 %6 s 9 4 Y% % 3% 11

114 51 %6 2 % 2% 9 4 Y% % 3% 14

11k 6% A 2% % 9% 9 4 T Y o A%k 17

i2 6% 1 3% Y 314 9 8 Y L7 5 21

21 T 18 414 2%y 31%e 9 8 T 3 57 29

i3 81 1% 5 1%e 4% 9 8 T % 6% 38

1314 9 1% 5% T 514 9 8 1 ho| Th | 48| e
4 10 1% 6% T 5% 12 8 1 % Tk 67

5 11 1% T%e 1 7 12 8 1 % 9% 90 ON
6 12% 1% 8% 116 81 12 12 1 % | 10% | 115 | sopis
8 15 1% 10% 1% 101 12 | 12 | 14 | 1 13 140

10 1% % 19% 1% 1% 12 16 | 1% 1% 15y 930 CATION
12 20% 9% 15 1% 143 12 16 1% 1% 17% 301

14 93 9% 16% 1% 16% T 20 1% 1% 20% 336

16 951 M 18% 1% 19 ¥ 20 1% 1% 22% 416

18 28 2% 921 11 91 T 94 1% 1%  94% 481

20 30 9% 23 1%  23% t 94 1% 1% 27 563

24 36 3 274, 11%e  27% T 24 1% 1% 32 799

I-'—H—u

All dimensions given in inches. Necks are furnished bored, faced, and
spot faced or back faced. Standard Flange Facings—pages 160-161.

| These dimensions are the same as for 600-lb. flanges.

Unless otherwise specified, 400-Ib. Seamless Long Welding Necks will
be furnished drilled and with a 4" raised face which is not included
in Thickness Q" but is included in Length "Y." They can also be
furnished undrilled and of sufficient thickness to take refacing.

¢ Seamless Long Welding Necks with a nominal size of 12" and smaller
have a corrosion allowance equal to the wall thickness of Standard Iron
Pipe of comesponding size. For larger sizes the allowance should be
provided by specifying a smaller bore.
Ring Type Joint details—pages 162-164. Dimensional Tolerances—
page 240. Pressure-Temperature Ratings—pages 263-268,
Ladish Seamless Long Welding Necks conform in every particular to
the requirements of the latest API-ASME Code.

* Furnished 127, 14", 16", 18" or 20" long. Weights listed are for 12"
length. Long Welding Mecks with necks longer than listed are available
on special order.

For information on stainless steel, alloy steel and non-ferrous metal
long necks, refer to pages 225-236. Material Specifications—page 243,
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600 Ih. SEAMLESS LONG WELDING NECKS

NOMINAL DIAM.
SIZE n?.l\l;i?'?EER "‘;'f'n'ﬁ”é'? OF NOMINAL DIAM. OF Ttﬁauoﬁu?u DRILLING TEMPLATE APPROX.
AND THICKNESS RAISED WALL HUB HUB NUMBER  DIAM. DIAM. piaw,  WEIGHT LIST
BORE FACE THICKNESS OF OF OF BOLT PRICE
] 0 i} R He ¥ HOLES HOLES  poLTs  ciRcLg  POUNDS
1 4% 1146 2 Ye 213 9 4 Y Ya 31k 11
114 514 136 21 %8 21/ 9 4 ¥ s 3% 14
1% 61/ Vs 27 % 2% 9 4 Y 3 41/ 17
2 6% 1 3% s 314 9 8 Ya %8 5 21
21k ) 1% 41% 23/39 3136 9 8 e Y 57 29
3 814 11 5 136 454 9 8 Vs £/ 6% 38
31 9 13 51 p 51 8 1 7 1
o Ya o a /4 9 s T4 48 —
4 1034 11 6% 1 6 12 8 1 Ta 814 80
5 13 1% T%e 1% T 12 g8 1 1 10% 128 ON
6 14 1% 81/ 134 834 12 12 11/ 1 1114 158 APPLI-
8 1614 2346 1054 1% 1034 12 12 114 114 1334 215
10 20 s 19% 1% 131 19 16 1% 14 17 agy | CATION
12 22 2% 15 1% 15% 12 20 134 114 1914 500
14 2334 234 1614 114 17 T 20 114 1% 203, 417
16 27 3 18%% 134 19% T 20 1% 1%  23% 564
18 2014 314 21 134 2114 % 20 134 154 2534 654
20 392 34 23 2 24 ¥ 24 134 154 2814 840
24 37 4 QT 218 2814 0 24 2 1% 33 1100
H
All dimensions given in inches. Necks are furnished bored, faced, and o é T
spot faced or back faced. Standard Flange Facings—pages 160-161. v 7
Unless otherwise specified, 600-Ib. Seamless Long Welding Necks will 7 &
be Furnished drilled and with a 14"’ raised face which is not included in o &
Thickness “Q" but is included in Length “Y." They can also be furnished [/ @
undrilled and of sufficient thickness to take refacing. Y
¢ Seamless Long Welding Necks with a nominal size of 12" and smaller /

have a corrosion allowance e:
Pipe of comesponding size.

ual to the wall thickness of Standard Iron
or larger sizes the allowance should be

provided by specifying a smaller bore.

Ring Type Joint details—pages 162-164. Dimensional Tolerances—
page 240. Pressure-Temperature Ratings—pages 263-268.

Ladish Seamless Long Welding Necks conform in every

particular to

the requirements of the latest API-FASME Code.

t Furnished 127, 147, 16", 18" or 2

0" long. Weights listed are for the

19" length. Long Welding Necks with necks longer than listed are avail-

able on special order.
For information on stainless steel, alloy

steel and non-ferrous metal

long necks, refer to pages 225-236. Material Specifications—page 243.
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WELDING NECKS
Part No. 60L

600 Ih. SEAMLESS LONG
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900 Ib. SEAMLESS LONG WELDING NECKS

D I

S H

C O NTROTLWLTETD Q U A LI TY

AMERICAN STANDARD
FORGED STEEL ASTM A-105

NOMINAL

OUTSIDE

MINIMUM

DIAM.

LENGTH DRILLING TEMPLATE APPROX,

E:;i'i DIMETER o CKNess R:EEB T';?:M::E{ sls g B NOMER  DIAM.  DIAM. DM, Westh s
i 0 a R He Y HOLES  HOLES  BOLTS  clRcLg  POUNDS

I 5% 1% 2 1732 216 9 4 1 T 4 15

114 614 114 A % 21k 9 4 1 T 43 18

14 7 114 2% % 234 9 4 114 1 4%, 23

12 81, 11 354 1146 41/ 9 8 1 T 61 44

1214 9% 1% 4V 13%e A% 12 8 1Y 1 1% 72
3 Ol 1 5 1 5 12 8 1 T T 65

4 1114 1% 6% 1 614 12 8 11 1% 94 98 PRICES
5 133% 2 T%6 1% T 12 8 1% 114 11 143 oN
(<] 15 2% 81 1% 914 12 12 1% 114 121 199
8 18% 2% 10% 1% 1% | 12 | 12 | 1% | 1% |15% | 310 | AP

10 211, 23 123, 214 141 16 16 1% 134 1814 385  catioN

12 24 34 15 24 164 16 20 114 1% 21 667

14 25% 3% 1614 1% 17% T 20 1% 1% 22 558

16 9T% Ik 18% 2 920 92 1% 1% 244 670

18 31 4 21 Q% 2214 ¥ 20 2 1% 27 949

20 333 41 23 2 241/ T 20 2% 2 291, 1040

24 41 51k 274 2% 291e ¥ 20 2% 2k 35% 1775

900 Ih. SEAMLESS LONG
WELDING NECKS
Part No. 90L

All dimensions given in inches. Necks are furnished bored, faced, and
spot faced or back faced. Standard Flange Facings—pages 160-161.

i These dimensions are the same as for 1500-1b. Aanges.

Unless otherwise specified, 900-Ib, Seamless Long Welding Necks will
be furnished drilled and with @ 14" raised face which is not included in
Thickness Q" but is included in Length "'Y." They can also be furnished
undrilled and of sufficient thickness to take refacing.

+ Seamless Long Welding Necks with a nominal size of 12" and smaller
have a corrosion allowance equal to the wall thickness of Standard Iron
Pipe of corresponding size. ?or larger sizes the allowance should be
provided by specifying a smaller bore. .
Ring Type Joint details—pages 162-164. Dimensional Tolerances—
page 240. Pressure-Temperature Ratings—pages 263-268.

Ladish Seamless Long Welding Necks conform in every particular to
the requirements of the latest API-ASME Code.

4 Furnished 127, 14", 16", 18" or 20" long. Weights listed are for the
12" length. Long Welding Necks with necks longer than listed are avail-
able on special order.

For information on stainless steel, alloy steel and non-ferrous metal
long necks, refer to pages 225-236. Material Specifications—page 243,




L A DI S H C ONTWR OIWLULED Q U A L I T Y
AMERICAN STANDARD
FORGED STEEL ASTM A-105 1500 Ib. SEAMLESS LONG WELDING NECKS
N e 'fmer  oF NommaL  DWM.OF  rikoug B S AEHOL
AND THICKNESS  RAISED WALL HY HUB  NUMBER  DIAM. DIAM.  DiAamM.  WEIGHT LIST
BORE FAGE THICKNESS 0F OF oF BOLT PRICE
J 0 Q R He Y HOLES  HOLES  BoLTS  ciRcLg  FOUNDS
1 5% 114 2 1732 2116 9 4 1 s 4 15
114 614 114 2% 5k 21, 9 4 1 Vi 434 18
11y 1 114 2% 5 23 9 4 114 1 4 23
2 8% 114 3% 116 414 9 8 1 T 61 44
21k 9% 1% 414 1346 4%, 12 8 114 1 T 72
3 101 1% 5 1% 5% 12 8 1w 1% 8 84
4 1214 21/ 6% 1346 6% 12 8 134 114 9% 118 PRICES
5 1434 V% 7% 134 T34 12 8 154 114 111 195 -
6 1514 314 814 114 9 12 12 114 134 12 235
8 19 3% 10% 1% 1M 12 12 1% 1% 15% 366 MO
10 23 414 1934 14 14, 16 12 9 1% 19 610 CATION
12 26, 4% 15 2% 1734 16 16 2V 2 22% 1028
14 294 514 1614 23 19% Kl 16 23 214 25 1030
16 391% 534 1814 2 2134 T 16 254 214 273% 1335
18 36 6% 21 23 2314 T 16 2% 234 301, 1750
20 383 7 23 5% 2514 T 16 314 3 39234 2130
24 46 8 274 3 30 T 16 3% 314 39 3180
el
All dimensions given in inches. Necks are furnished bored, faced, and /'
spot faced or back faced. Standard Flange Facings—pages 160-161. 7
Unless otherwise specified, 1500-b. Seamless Long Welding Necks will j
be furnished drilled and with a 14"’ raised face which is not included in .
Thickness “Q'" but is included in Length “Y." They can also be g
furnished undrilled and of sufficient thickness to take refacing. y
¢ Seamless Long Welding Necks with a nominal size of 12" and smaller 7.
have a corrosion allowance equal to the wall thickness of Standard ron y -/
Pipe of corresponding size, %or larger sizes the allowance should be 4 /A _é_
provided by specifying a smaller bore. el
Ring T Joint details— 162-164. Di ional Tol — i 3 ¥,
p::lngge 2‘:#%? Porcl;;sur:Tc:r:pe?:tﬂ?: Ratings—pugel:‘;gséfggﬂ. S LL'TJ Y
Ladish Seamless Long Welding MNecks conform in every particular to 2

the requirements of the latest API-ASME Code.

*t Furnished 127, 14", 16", 18" or 20" long. Weights listed are for the
12" length. Long Welding Necks with necks longer than listed are avail-

able on special order.

For information on stainless steel, alloy steel and non-ferrous metal
long necks, refer to pages 225-236. Material Specifications—page 243.

1500 Ib. SEAMLESS LONG
WELDING NECKS

Part No. 150L
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L A DI S H C ONTROTLTILTETD Q U A LI TY

AMERICAN STANDARD

2500 Ib. SEAMLESS LONG WELDING NECKS FORGED STEEL ASTM A105
T EE R emowe SR oo

BE;RE 0 i] F?:::E TS He Y HSII.:ES HgLFES ao(:.Frs c?ggz "“‘I":‘Ds e
1 61 1% 2 % 214 9 4 1 Y 41 20
114 T 1% 2% %6 2% 9 4 14 1 51 30
1% 8 1% 2% e 3 9 4 14 114 5% 38
2 9ty 2 3% Y% 33 9 8 114 1 634 55  PRICES
21y 10% 21/ 414 1 41 12 8 114 1% T3 85 ON
3 12 2% 5 1 514 12 8 1% 1% 9 125  appLl
4 14 3 6% 11 61 12 8 154 1% 103 185  CATION
5 1614 3% T%e 14 8 12 8 1% 134 123 300
6 19 41 8% 1% 9 12 8 24 2 1414 450
8 2134 5 10% 2 12 12 12 24 2 171% 600

10 2614 61 123 234 143 16 12 2% 21 21 1150

12 30 T4 15 21%he  17% 16 12 2% 234 243 1560

All dimensions given in inches, Necks are furnished bored,
faced, and spot faced or back faced. Standard Flange
Facings—pages 160-161,
Unless otherwise specified, 2500-lb. Seamless Long Welding
Necks will be furnished drilled and with a 14" raised face
which is not included in Thickness “Q" but is included in
Length “Y." They can also be fumished undrilled and of
sufficient thickness to take refacing.
Seamless Long Welding Necks with a nominal size of 12”
and smaller have a cormosion allowance equal to the wall
thickness of Standard Iron Pipe of corresponding size. For
larger sizes the allowance should be provided by specifying
a smaller bore.
— Ring Type Joint details—pages 162-164. Dimensional Tol=
erances—page 240. Pressure-Temperature Ratings—pages
263-268.

Ladish Seamless Long Welding MNecks conform in every

)
2500 Ib. SEAMLEss LO"G particular to the requirements of the latest AP|-ASME Code.

For information on stainless steel, alloy steel and non-ferrous

WELDING NECKS ?ce;EL'I::?pgzzksé J{gfar to pages 225-236, Material Speci-
Part No. 2501
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LADISH C ONTROLTLTETD Q U ALITY

TUBULAR EXCHANGER MANUFACTURERS ASSOCIATION
FORGED AND ROLLED STEEL FLANGES
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In the following section are tabulated the dimensions of
flanges for use with TEMA Class R, C and A heat ex-
changers. This data has been derived from the 1952 edition
of the Standards of Tubular Exchanger Manufacturers
Association and is presented with the permission of that
Association.

The Standards of the Tubular Exchanger Manufacturers
Association classify heat exchangers as follows:

CLASS R heat exchangers are designed to meet the
safety and severe requirements of petroleum refineries
and similar applications.

CLASS C heat exchangers are designed for maximum
economy and overall compactness to meet the safety
and service requirements of commercial and general
process applications.

CLASS A heat exchangers are designed for maximum
economy and overall compactness to meet the safety
and service requirements of heat exchangers incor-
porating alloys and special materials of construction.

The flange dimension tables have been aranged to
show the dimensions of the various flanges according to
the size shell with which they are intended to be used.

As a guide to the designer, maximum values for the hub
diameter at base and at welding end have been established
in the tables that follow. The hub diameter at base of the
Channel End Shell Flange is based on maintaining mini-
mum required wrench clearance. This maximum diameter
in combination with the hub slope, that has been set in the
design of each fange, establishes the maximum hub di-
ameter at the welding end. Although wrench clearance
does not limit the hub diameter at base of the Cover End
Shell Flange, the maximum diameter is set by maintaining
the established hub slope.

Dimensions for flanges having inside diameters other
than those listed in the tables may be determined by inter-
polation on the following basis:

(a) The cross sectional dimensions of the flange shall
be the same as that of the nearest standard size,
the hall-way point to be governed by the next
larger size.

(b) The number and size of bolts shall be the same as
those of the nearest standard size, the half-way
point to be governed by the next larger size.

The design of these flanges is also based on the gasket
characteristics and the corrosion allowances, which are
tabulated on pages 186 and 187.
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GASKET DATA FOR TEMA FLANGES

The type and diametral dimensions of the gaskets that
are intended for use with the T.E.M. A flanges listed on the
following pages are tabulated below. The gasket com-
pression factors used in the design are: 3.75 for metal

jacketed asbestos, 2.50 for compressed asbestos, and 1.25
for the rubber type. The minimum design seating stresses are:
9000 psi for the metal jacketed asbestos, 4500 psi for the
compressed asbestos, and 400 psi for the rubber type.

GASKET DIMENSIONS FOR TEMA FLANGES

METAL JACKETED ASBESTOS GASKETS

iy CLASS R CLASS R CLASSES R, €, and A CLASSES R, C. and A CLASSES € and A CLASSES © znd A
SHELL 150 LB. 300 LB. 450 LB, 600 LB. 75 LB. & 150 LB, 300 LB.
1. o, 1D, 0. (D, 0. 1D, 0.. L. 0. LD, 0.0.
6 i o 3 — nos T 81/ Tifo 81 T % g L&
8 9% 1034 9% 1034 9% 103 ey 1074 914 9% 9 9%
10 1134 1214 1134 1214 1134 1214 1154 1234 1114 12 1114 12
12 1334 1414 1334 1414 1334 1414 1334 1414 1314 14 1314 14
13 15 15% 15 5% 15 153, 151  15%  14Y%  15% 141, 1514
15 17 1734 17 17% 17 1734 174 17% 1614 171 1614 1714
17 19 19% 19 19% 19 19% 1915  19%  18%  19%  18%  19%
- 19 2114 22 911, 929 211, 929 211 9215  20%  21%  20% 2%
g 21 231 24 2314 24 231 24 2314 241 2234 2314 223 2314
E 23 2514 26 251/, 26 2514 26 251/ 2614 243/ 251/ 243/ 251/
2 25 2634 274 2754 2834 28 29 2814 2934 263 2734 27 28
= 27 287 2974 291/ 3014 30 31 301/ 3134 2834 2934 291/ 3014
= 29 307 317% 3114 3214 3214 3314 3214 34 3034 3134 3114 3214
= 31 397,  33% 33, 34, 3414 3514  34%h 36 393,  33%  33%  34%
33 34% 357  35% 363  36%  37%  36% 3814 343  35% 353  36%
35 3674 377 3734 383/ 3814 3934 387 4054 3674 37T 3734 3834
37 39 4014 3954 4074 4034 49 407 4954 387 3974 3954 4054
39 41 A9 4134 43 427, 441/ 431/ 45 4074 417 4154 425/
42 44 451, | 44y, 46 46 4T, 46 48 44y 451y 45 46
Ax 46 ATy, 47 481, 48 491,  48%  50%  45Yp 461 46 47
4T 49 501, 49%  51%  51%  59%  51%  53%  48lf 491 49 50
RUBBER COMPRESSED ASBESTOS METAL JACKETED ASBESTOS
RO CLASS A GLASSES € and A GLASSES G and A CLASS A CLASSES € and A
SHELL 75L8. & 150 LB, 75 LB. 150 LB. 300 LB. 300 LB.
LD, 0.. 0. 0.0, 10, oD, 10, 0. 1. 0.0.
6 6% % s T T8 T T/ T T8 T
8 87 9% 9/ 9% 9 9% /s 9% 94 9%
10 11 12 1114 12 1114 12 1114 12 1114 12
12 13 14 1314 14 1314 14 1314 14 1314 14
13 141/ 1514 141/ 1514 1414 1514 141/ 1514 1414 1514
15 1614 17 161/ 1714 1614 174 1614 174 161/2 1714
17 1834 1934 1854 1934 1854 1934 1834 1934 1854 1934
] 19 2034 2134 2034 2134 2054 213/ 2054 2134 205/ 2134
I"-g 21 291/ 2314 2934 2314 293 2314 2934 2314 2934 2314
= 23 2414 251/, 243, 2514 243/, 2514 243/, 951/ 243 251/
e 25 261/ 2734 2634 2734 2634 2734 27 28 : i s e
- 27 28% 293/ 2834 293/ 2834 293/ 291/ 301
= 99 301, | 31%  30% 3%  303%  31% 311 32
e 31 3214 3334 3234 3334 3234 333, 3334 3434
33 341, 353 3434  35% 343  35%  35%  36%
35 3634 37 367 377 367 37 373%4 3834
37 L 38% 9% ...
39 O% M
49 441/ 451/
43 451/ 461/
46 4814 491/

#Inside diameters for the Shell Cover Flange for the 75 |b., 150 Ib., and 300 Ib.
43" and 46" instead of 44" and 47" respectively.

+Rubber or similar (Durometer "'C" not to exceed 60").

Class C and Class A Exchangers are
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CORROSION ALLOWANCES

Conosion allowances listed below are equal to the difference
between the minimum hub thicknesses, as established in the
T.E.M.A. Standard, and the hub thicknesses which have been
determined from the diameters at the welding end in the flange
tables that follow.

Since these corrosion allowances are applicable only to
the flanges as tabulated, the following table has been pre-
pared to enable the designer to readily determine the allow-
ance when either the I.D. or O.D. of the hub of a flange is
varied from the tabulated values. The actual corrosion allow-
ances for any flange of lesser or greater hub thickness can be
determined by adjusting the tabulated corrosion allowance

the desired hub thickness.

It should be noted that lesser hub thickness (or lesser cor-
rosion allowance) can be achieved by increasing the 1.D. for
use with either pipe or plate shells, or by decreasing the hub
O.D. for use with plate shells only. If the hub O.D. is de-
creased, the hub diameter at the base should be equally
decreased, maintaining the original hub slope. Greater hub
thickness (or greater corrosion allowance) can be achieved
only by decreasing the tabulated inside diameter, except
on 150 Ib., 300 |b. and 450 Ib. Class R and 450 Ib. Class C
and A hub flanges of 19", 21" and 23" nominal size plate
shells, where the outside diameters of the hub can be increased

by the difference between the tabulated hub thickness and by 4",

CLASS R CLASSES R, €, and A CLASSES C and A
SHELL 150 LB. 300 LB. 450 LB, 600 LB. 75 LB. and 150 LB, 300 LB,
HUB THICKNESS HUB THICKNESS HUB THICKNESS HUB THICKNESS HUB THICKNESS HUB THICKNESS
wom. WELDING END como WELDING END cono WELDING END s9mRo WELDING END sgmno- WELDING END sgmo WELDING END om0
INAL MIN.  CALGU- MIN.  CALCU- MIN.  GALCU- MIN.  CALCU- MIN.  CALGU- MIN.  CALGCU-
ALLOW- ALLOW- ALLOW- ALLOW- ALLOW- ALLOW
L.D. PER  LATED PER  LATED PER  LATED PER  LATED PER  LATED PER  LATED
T.EMA. ANCE 7 Em.A. ANCE  yema  rFRoM  ANCE rEmA Prom  ANCE TEma rrom  MNCE pEla Fpom  ANCE
STDS. TABLES* §TDS.  TABLES® §TDS.  TABLES STDS.  TABLES* STDS.  TABLES* §TDS.  TABLES*
8 Viwsi | st Lo bogic | vonn | sion Disas | Bis | 90 o She 151 .155 i .158 .155 54 .158
8 A4 546 T2 41 5 172 165 546 148 215 344 .098 160 546 153 160 %6 .153

10 143 34 232 143 3 232 199 34 A76 270 34 JA05 175 34 200 180 34 195

12 146 3 229 162 34 213 234 3 Jd41 325 34 050 190 34 185 206 3 169

w

o 13 148 1% 352 175 1 .325 .955 1o  .245 .352 15 148 .200 Y  .300 .220 15  .280

% 15 150 1, .350 .199 Y  .301 .288 15  .212 .408 1 092 .215 1,  .985 .242 1,  .958

(7T

= 17 453 Y% 347 291 Y% 279 311 1 189 .460 % 040 .230 T 270 264 Yy  .236
19 155 1, 345 .244 1 9256 357 1,  .143 515 515% OFf 945 1 955 986 1,  .214
21 157 Y .343 267 15  .233 .390 1, 110 570 570% 0% 260 Vb  .240 .308 1,  .199
23 159 1 341 .289 1o 211 .424 1k 076 .625 .625% 0% 975 1  .295 330 1,  .170
19 155 5  .470 .244 55  .381 357 55  .268 515 515% O 945 1, 955 .986 1,  .214
21 157 S  .468 267 5  .358 .390 55  .235 570 570% O0* 260 b  .240 .308 1,  .199
23 159 S  .466 .289 54  .336 .424 S5 .201 .625 .695% Of 975 1  .295 330 1  .170
95 Y The .250 Y Y%  .250 14 %  .250 .684 1 316 290 1, 210 .355 S  .270

S o7 |14 % 250 % Y%  .250 Y% 3%  .950 .739 1 261 305 1  .195 .383 54 .24

-l

o 29 1 % .250 % %  .250 %e  1%e .250 794 11, 331 .320 b  .180 .412 54  .213

b g

©wy

w 31 1 Yo .250 3% 5%  .250 % 1% .250 .849 1l 276 .335 16  .165 .440 3  .310

= 33 |4% Y .250 Vi 114s 250 % %  .250 .903 11 .292 .350 1%  .150 .468 3  .982

35 14 % 250 The 114 250 3f T8 250 958 114 .292 365 14 135 497 3 .253

1% .238  .380 14 120 525 34 225

37 5 %e 250 The  114e 250 114s  154¢ .250 1.012

39 Y %e .250 14 3 250 3 1 250 1.068 13 307 .395 14 105 553 34 197
42 e %e 250 14 £ 250 34 1 250 1.150 134 .225 .415 54 210 597 % 278
441 She %e 250 %e 1346  .250 1344 114 .250 1.200 1% .300 425 54 200 610 74 .265

SHELL
COVER

471 % 5 250 %e 1346  .250 T4 14 250 1.285 13 .340 445 3p 180 653 U 222

* These thicknesses are equal to one-half the difference between the hub
O.D. and flange I.D. as tabulated on pages 188 through 196 except
for the 600 Ib. flanges for 19", 21"/, and 23" shells. On these sizes
18.97", 20.86", and 22.75" inside diameters respectively were used
in the calculations of this table to eliminate the negative values that

would result with the 19", 21", and 23" inside diameters.

f Inside diameters for the Shell Cover Flange for the 75 Ib., 150 Ib., and
300 Ib. Class C and Class A Exchangers are 43" and 46" instead of
44" and 47" respectively,
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COVER FLANGE i g i vy B8 CHANMNEL FLANGES
Part No. 700 Part No. 701 Part No. 702 Part No. 703
TEMA CLASS R HUB FLANGES Forged and Rolled Steel
150 Ib. Standard (150 PSI AT 0° TO 650° F.) ASTM A181-1 and A105-10
COVER FLANGE SHELL FLANGE AT COVER END*
SHPLL MAX.0.D.OF HUB  DIAM.  FLANGE LENGTH COMMON DIMENSIONS MAX. 0.D, OF HUBf  DIAM.  FLANGE  LENGTH
AT AT OF THICK-  THROUGH FLANGE BOLT AT AT OF THICK-  THROUGH
NOMINAL LI | wetDiNe  BAsE | TERAE | NESE OB 0.0, JUMBER  gpgle  WELDING  BASE B s e
1.D.* END OF BOLTS END
0.D. E 13 t L A BC 0.0, E D t L
8 12 123 1314 145 114 23 1734 16-34 1534 854 934 14 1% 21544
10 13 14 1434 15% 134 2134  18% 16-3 17 1034 1114 1534 114 3
ol 12 | 15 16 16% 17% 1% 3 905,  20-% 19 19% 13 173%  1%e  3%e
=0 13 | 17| 18 18% 19% 1% 3V  22%  20-% 21 14 14%  19% 111 3%s
= 15 19 201/ 21 2918 1% 3544 247 24-3) 2314 16 1634 292 1134 3%
w 17 21 2214 23 241 154 334 2674 24-3 2514 18 1834 24 11546 3%
a 19 23 241/ 25 261 13 354 2874 28-34 274 20 2034 26 2146 313/
21 25 2574 2614 275 1% 33 3034 28-3/ 2834 22 2934 27 2V 4
23 o7 28 2834 30 1154 31344 3314 28-74 3114 24 243/, 29% 216 45/
95 929 30 30% 32 9 4 351, 98T 33 5% 2% 3% 2% 4%
97 31 32 39% 34 9% 4 3T 32T  35% 98 083, 33% 21V 4%e
g 29 33 34 343 36 2 43/ 3914 32-7 3714 30 3034 357 23 43/
o3 35 36 36% 38 9% 4% My 36T 39 32 32% 31% 3 51
:‘3 33 37 3814 39 4035 2% Al 437 361 4134 34 3434 401} 314 534
23 401 41 49% 9% 5%  45% 361 43% 36 363, 49 3% 5%
S 37 a2 43y 44 45% 9% 5% 487  40-1 46 38 39 45U 3k Sk
39 Al 451/ 46 4T3% 21346 576 507 40-1 A83/, 401/ 41 ATl 334 61/
49 47 48y 49 50% 2% 5% 5415 481 59 43 44 50% 3% @ 6%
SHELL FLANGE AT CHANNEL END AND CHANNEL FLANGES *
2 . : e
SHELL MAX.0.D, OF HUB+  DIAM.|  FLANGE LENGTH  FLANGE n;f T?)m'"?! éﬁ],"',:}‘;?, 52: ILﬁdQI:ﬁethfh:',?,m'|
o e e e ombe s G | Honger X N
NI WELDING ~ BASE FACE { ' gﬂ%g{zg +F shells of 19, 217, and 23" are made from
1.D. END T BC
0.D. E F t L A late, the O.D. max. and E max. can each
e greater by 14”.
8 854 934 101 114 254 1314 192-3/ 1154 :ﬂ;:'ne Fdiuﬂiuatfers ofdthe Tubesl;e?ts ::r/e equal to
10 1034 111k  12% 1346 92114 153 16-3 133 the female face diameters, F, less 1/8".
o 12 1234 1314 1454 114 93/ 17% 16-3 1 53/:11 oMaterial: Ai](;!::]eg1“?1q;1 B'EPr flange thick-
S T3 14 4% 15%  1%e 2% 18%  16-% 17 ASTM A105-1 for flange thick-
x 15 16 163% 177 1% 3 2054 20-34 19 ness 3" and greater.
o 17 18 1834  19% 11k 3% 9954 20-3/ 91 FIC[I-I’!tgedS also furni;l;’%d of alloys as
B isted on page .
a 19 20 20% 221p  1%se 3% 2474 24-3 2314 Note: The actual outside and inside diameter
21 g2 293/ 241 153 334 2675 24-3/y 251/ of the shell must be specified by the purchaser.
23 24 243/, 261 134 354 2874 28-3/ 271/ The hub diameters will be adjusted accord-
ingly, maintaining the hub slopes established
25 257 261/ 2754 1% 33 3034 28-3/ 283/, in the TEMA Standard.
27 28 2834 30 11546 31346 334 28-74 3114 Hub thicknesses and Corrosion Allowances—
g o 200 ) &2 & 4 35 8- 305 Bgﬂehllseldiamaiets are 14" larger than re-
w 31 32 323 34 2 4144 371 39-T 3514 spective bolt sizes.
“ 33 34 3434 36 214 43/ 3914 32-T4 374 Unless otherwise specified by the purchaser,
= 35 36 363, 38 234 A5/ A1 367 3914, fldr:iges qred Fumfsh:;d with welding2 31:9evel ac-
cording to details shown on page k
nj. 37 381/ 39 40% 2% 4% 437 36-1 A3y Alloy steel bolts and metal-jacketed asbestos
39 4014 41 4235 2% 518 4574 36-1 4334 gaskets are intended, See page 186 for
49 431y 44 45% 2% 5% 487  40-1 46% gasket details.

188
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SHELL FLANGE
AT COVER END

Part No. 705

COVER FLANGE
Part No. 704

Forged and Rolled Steel
ASTM A181-1 and A105-10

AT CHANNEL END

“F—=HC-A

SHELL FLANGE

CHANNEL FLANGES
Part No. 707

Part No. 706

TEMA CLASS R HUB FLANGES
300 lb. Standeard (300 PSI AT 0° TO 650° F.)

COVER FLANGE SHELL FLANGE AT COVER END¥*
by MAX. 0. D. OF HUB DIAM.  FLANGE LENGTH COMMON DIMENSIONS 'MAX. 0.D. OF HUBf  DIAM.  FLANGE  LENGTH
AT AT FEI?!;LE Tty TR Fance BOLT AT AT MALE  NESS THEDR "
NoMINAL LD wWELDNG  BASE  pce OD: | pUMEER | GHRoLE WELDING  BASE acE
= 0.0, E F t L A OF BOLTS BC oD E D t L
8 12 1234 1314 1454 134 2% 1734 16-34 1534 854 934 141 134 314
10 13 14 14% 157 1%e 21546 18%  16-3 17 1034 11% 153 1% 33
@ 12 15 16 16%  17% 1% 3% 2055  20-3 19 123 | 13% 173 | 11%e 3V
) 13 17 18 183 19% 154 314 2954 20-34 21 14 143/ 1934 214 354
@ 15 19 2014 21 221 114s 37 247  24-3% 231 16 163 22 214 3%
E 17 21 291/ 2314 241 134 31/ 274 24~ 2554 18 1834 24 215 A1/
= 19 23 2414 2514 261 174 334 291 24~ 275% 20 2034 26 2114 4744
21 25 2614 274 281 2 A1/y 3154 28-7 2934 29 2274 283 2% 45/
23 27 2814 291/ 305 236 4516 3414 28-1 32 24 2474 301 3V 41544
25 29 3014 3114 325 2% 45/ 361 28-1 34 261/ 2714 3214 34 514
- 27 31 3214 331 345 274 413/ 3814 32-1 36 281/, 291/ 3415 334 5%
4 29 33 3434 3514 367 2V 5 403y 36—1 3814 3014 311, 3634 3% 5%
= 31 35 36% 37% 38% 2% S5%e  42% 401 401, 321 3314  38% 313 6%
i 33 37 38% 39 4 314 534 4434 3611 421 343  351% 4075 4 61/
E 35 39 40/ 4154 431 314 57 4674 36-114 4454 3634 3714 43 4546 6134
= 37 492 431/ 445/ 461 3% 61/ 497 44-114 AT5 383 3914 46 45/ T4
39 44 4554 4674 483 3% 614 5914 44-114g 497, 401/ A154 4814 434 1%
42 47 485 497, 5134 33, 634 551/ 52-114 527 431/ 445/ 5114 5 734
SHELL FLANGE AT CHANNEL END AND CHANNEL FLANGES* " . i
SHELL TG DAMS  FIANGE LENGTH. | FLAWGE *The nominal I.D. of the shell is also the nomi-
SIZE .0.D. 4 TR THROUGH CUTSDE  wumeen BOLT nal [.D. of Shell Flanges and the Channel
NOMINAL  WELDING  Bise  FEMALE  NESS HUB DIAM. pnp sizE  CIRCLE Flanges.
. FACE OF BOLTS “tIf shells of 19", 21", and 23" are made from
L.D. END BG
0.0. E E t L A late, the O.D. max. and E max. can each
Ee greater by 14",
8 8% 934 101 114 234 1314 12-34 1154 1The diameters of the Tubesheets are equal to
10 103 111 19% 1%e  213%e 15%  16-3% 133% the female face diameters, F, less 145",
w 12 19%  13%  14% 1% 9%  17%  16-% 15y | OMoaterial: ASTM A181-1 lor flange thick-
ol 13 14 1434 15% 1% 21546 1854 16-34 17 ASTM A105-1 for flange thick-
= 15 16 1634 1% 114k 31 2054 20-34 19 ness 3" and greater.
w17 18 183  19% 1% 314 99% 203 91 Figaen alio fomphed of alloys.e
= 19 20 2034 221 1114 374 247  24-3 231/ Note: The actual outside and inside diameter
21 29 297 941 134 3 2Tl 24-T 955/ of the shell must be specified by the purchaser.
93 924 247% 26V 17 334, 29l 24-T 975 The hub diameters will be adjusted accord-
ingly, maintaining the hub slopes established
25 2614, 2714 2Bl 2 Alfg 315  28-7 293/ in the TEM A Standard.
97 9814 92914  30% 93%e 456 341y 28-1 39 Hub tl;igc[_;nesses and Conosion Allowances—
© 1 1 5 3 5 s page '
E 29 30% 31% 3% 2% 4% 36%s 28-1 34 Bolt hole diameters are 14" larger than re-
= 31 321/, 3314 3454 274 A134e 3814 32-1 36 spective bolt sizes.
oo 33 3434 35%% 36% 2% 5 403/ 36-1 381/ Unless otherwise specified by the purchaser,
e 35 36% 37 38% 21%e 5% 49%  40-1 401/, flanges are Furnished with welding bevel ac-
= cording to details shown on page 239.
a. 37 3834 391 41 314 534 443/, 3611 4214 Alloy steel bolts and metal-jacketed asbestos
39 40 4154 4314 314 57 467  36-114 4454 gaskets are intended. See page 186 for
42 A3V, A4S 46V 3A 614 497 M1l AT gasket details,
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COVER FLANGE
Part No. 708
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SHELL FLANGE
AT COVER END

S0 =

Part No. 709

TEMA CLASS R HUB FLANGES
450 Ib. Standard (450 PSI AT 0° TO 650° F.)

-F—BC -4

SHELL FLANGE
AT CHANNEL END

Part No. 710

CHANNEL FLANGES
Part Neo. 711

Forged and Rolled Steel
ASTM A181-1 and A105-l0

COVER FLANGE SHELL FLANGE AT COVER END*
SHELL MAX. 0. . OF HUB DIAM.  FLANGE  LENGTH COMMON DIMENSIONS MAY. 0.D. OF HUBf  DIAM.  FLANGE  LENGTH
SIk i i oF THICK-  THROUGH .\ oo - AT = oF THICK- . THROUGH
NowmaL LD welding  BASE FRMALE. | MESE CHRR i | NRMEER. o | cincie WELDING  BiSE NAE L
i o E F t L A iR BC 0.0, E D t L
8 12 192% 13% 14% 1% 3 17% 16-3%  15% 8% 9% 14% 11%s 37
10 13 14 1434 157 154 314 1914 16-7g 174 103 1% 1534 214 354
w 12 15 16 16% 17% 1% 3%  21% 20T  19% 19% 13%  17% 2%s 3'%he
B 13 | 17 | 18 18% 19% 1% 3% 9314 247 213 14 143  19% 2% 4
15 19 901 2114 221 2 4 2615 20-1 924 16 16% 22 2% 4%
w17 91 9914 93 24l 2%  4%e 28V 241 26 18 18% 24 3l 41%s
a 19 23 41/ 2514 26/ 234 43/ 3014 28-1 28 20 21 26 314 514
21 25 2614 2753 291/ 254 Ay 327 28-11/4 3054 22 23 29 31k 51/
93 97 98l  99% 3y 214e 4154  34% 3211 32% 24 95 31 313 513
25 29 3054 317% 333 234 514 374 32-114 347% 261/ 27% 3314 3% 61/
217 31 39254 337 353% 21546 56 3914 36-114 367 281/ 2954 351, 414 6546
S 29 33 343 36 I e 5% My 40-11 39 30% 31% 37% 4% 6%
E 31 35 3634 38 397 376 6146 44 36-114 A1y 3253 337 3934 45/ T
- 33 37 387 401/ A21/g 33 61/ 461/ 40-11/4 433/ 3434 36 42 5 Ta
E 35 39 41 45.13/3 A414 4 63 483/ A4-11/ 4574 3634 38 441/ 556 11546
o 37 42 44 453/ AT3fg 41 e 517 40-134 491/ 38% 4014 AT, 554 834
39 44 46/ 4754 495 4% Ta 5414 48-134 5134 41 4934 49145 6 834
42 47 491/ 503/ 5934 434 T 574 52-134 541/ 44 453/ 525 634 91
SHELL FLANGE AT CHANNEL END AND CHANNEL FLANGES* . m .
SHELL *The nominal 1.D. of the shell is also the nomi-
SIZE MAX. 0.D. OF HUB} D'n“;v"i !':I'll-?lrgl;(E TEI?I?JE?H g:ﬁ;‘ﬁ& BOLT nal ID of Shell Flanges and the Channel
HOMINAL AT AT FEMALE  NESS  HUB  DIAM.  aND'SizE  CIRCLE Flange
1. D.* WEEL’?I;"G BASE FACE OF BOLTS BC -+l shells of 19", 21", and 23" are made from
0.D. E F t L A plate, the O.D. max. and E max. can each
— be greater by 14",
8 854 93 101 114 234 1314 12-34 1154 iTliledeniletFrs ofdthe Tubesl;:e?ts (:I'/E equal to
10 1034 1114 125 134 2% 15% 16-3 133 the female face diameters, F, less 14",
o 12 19% 13%  14% 1%h 3 % | 1e-3s | 5% | OMatedsl ASTM ARSI A for flange thick-
= 13 14 1434 15% 134 3% 1914 16-7a 174 ASTM  A105- 1 for flange thick-
& 2 1o 1% i1 |14 3% 2% 2% 19% Fl;::;sesa” lsq:(;ugr?s?'l?é of alloys as
/ ¥/ T 5 1 ~7 3 al Ll
i 17 18 18% 197 17 3% 23V 24-Th 21% listed on page 243.
T 19 20 21 2215 2 4 261 20-1 24 Note: The actual outside and inside diameter
21 292 23 241 2344 43416 2814 241 26 of the shell must be specified by the purchaser,
23 24 25 261 9% 43 3015  28-1 28 The hub diameters will be adjusted accord-
inglz, maintaining the hub slopes established
25 2614 2754 201 254 4% 327 28114 3054 in the TEMA Standard.
27 281/ 2954 311 2114 41544 347 39-114  32% Hub ﬂ;ié:l_;nesses and Corrosion Allowances—
5 3 3 11 y/ age .
§ %9 | 30% | 3% 3% 2% S 37 32-11  34% olt hole diameters are 14" larger than re-
= 31 3254 33% 353% 21546 57 3914 36-11 36T spective bolt sizes.
& 33 343, 36 37 314 554 A1y 40-114 39 }I.lnless otherfwuse I:pgmfeﬁ byldthe %urChfser'
W 7 & i anges are furnished with welding bevel ac-
E 35 36% 38 39% 3% 6% 44 36-1% He cording to details shown on page 239
a. 37 38% 401/ 421 33 61/ 461/ 40-114 433 Alloy steel bolts and metal-jacketed asbestos
39 A1 493, 4414 4 6% 483/ 4411y 457 gaskets are intended. See page 186 for
42 44 45%  4T¥% AV TV 517%  40-1% 49t |  9asket details
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COVER FLANGE
Part No. 712

SHELL FLANGE
AT COVER END

Part No. 713

Forged and Rolled Steel
ASTM A181-1 and A105-1©

SHELL FLANGE
AT CHANNEL END

Part No. 714

CHANMEL FLANGES
Part No. 715

TEMA CLASS R HUB FLANGES
600 Ib. Standard (600 PSI AT 0° TO 650° F.)

COVER FLANGE SHELL FLANGE AT COVER END*
SELL MAX.0.D.OF HUB  DIAM.  FLANGE  LENGTH COMMON DIMENSIONS MAX.0.D. OF HUB  DIAM.  FLANGE  LENGTH
AT AT FEMALE  NESS | HUB . FLANGE : BoLT AT AT waE  NESs Rop
NOMINAL L0 welowe mase e D | NUMEER  emie WELDING  BASE Fhce
o 0.D. E F t L A OF BOLTS B 0. E D t iy
8 12 123 1376 145/ 11146 3146 1734 24-3), 1534 854 91/ 1414 234 354
10 13 14 14114 16 1% 314 191  20-73 17 1034 1134 15% 2% 33
w 12 15 16  16% 18 9 e Ve 2Tk 19V 19% 13%e 1T 2  4Yie
@ 13 17 18 18% 20 21/ 3% 2315 28-Th 211 14 14146 19%  21%6 4%
& 15 19 20 2013%e 922V 92U  4Vhe  953%  28-1 93% 16  16% 221 3k 5
w17 91 99 99%  24Y  9%e  4%he 273 31 95% 18 18%  24%  3%e  5Ye
a- 19 23 24 247 263 23 41 301 28-114 27% 20 201344 2614 334 5%
21 25 27 271546 291 3 47 3314 36-114 31 22 2274 293 4% 61416
923 97 99 929154 31 3 5 3514  40-11 33 24  24% MY  4%s 6%
95 99 3114 394 34l 3% 5% 3814  36-114 35% 91 9715, 34 MY 6114
- 27 31 3314 3414 3614 314 51144 4014 40-114 3734 29 291544 36 5146 615/
2 99 33 3% 36% 8% %k 6 49%  36-1%  40Vs 31V 39  38%  5%e  T%e
= 3 35 374 3854 4034 414 61/ 455/ 36114 4254 3314 341, 4054 5116 T1Vie
il 33 37 3914 4054 423 4% 6134 4AT%  40-11%4 4454 3514 36%e 42% 5% 8
E 35 39 413 421544 4518  4%e 6154 50 40-11/p 47 37, 385 45 61/ 834
& 37 42 44Y 46 48% 4% The 53 48-11% 50 39%, 40% 48 61%s 9V
39 44 47 A81) 5014 5 e 553/ 44154 521 A13f4  A215/44 503 Tie 976
42 41 501, 51k  533% 51 T3% 59 48-15, 553, 443 46 53% 1% 9%
SHELL FLANGE AT CHANNEL END AND CHANMEL FLANGES* *Th? Tonﬁinﬂlf ',';2' [?thlhe shell is j"f,‘,’ thcehrmmi~I
SHELL 4 nal . D, o e anges an e anne
SIZE MAX. 0.D. OF HUB ng‘FM-$ EI'LF'?IT:E(E T%{EI{‘C?I.ITGHH Eﬁzﬁﬁ - BOLT Flanges. The maximum corroded 1.D. for 19",
NOMINAL  WELDING  page  FEMALE  NESS HUB DIAM.  awp sz CIRCLE 21", and 23" Pipe Shells cannot exceed
1. D& END FACE OF BOLTS BC 18,97, 20.86", and 22.75" respectively for
0.D. E F t L A the flanges tabulated on this page.
1 IThe diameters of the Tubesheets are equal to
8 85 s 10% 13 2% 1314 12-3 1 the female face diameters, F, less 14”.
10 1034 1134 12 1% 2% 1514  20-34 13% oMaterial: ASTM A 181-l for flange thick-
9 12 1234 13744 1454 11146 346 1734 24-3/ 1534 Als'l_?:\s;‘|e;:s1g15m|1 f3”. i kel
= -l for flange thick-
= 13 14 1 4; the 16 17% 3:/4 1 9:/9 20";79 1 7:/4 ness 3" and greater.
L) 15 16 16% 18 2 3% 211/ 24-7 1914 Flanges also furnished of alloys as
i 17 18 183 20 214 334 2314 28-T5 21144 listed on page 243.
= 19 20 201346 922V4 26 444 9253,  28-1 9235 Note: The actual outside and inside diameter
21 929 297 2414 2% 43 273  39-1 955/ of the shell must be specified by the purchaser.
93 94 947 26% 2% 41 301/ 28114 277 The hub diameters will be adjusted accord-
A 8 4 2 8 3 8 ingly, maintaining the hub slopes established
95 97 971545 929% 3 AT 331 36-114 31 in the TEMA Standard.
97 99 99154 311k 314 5 351, 40-11/g 33 Hub t.li'liac.f;nesses and Corrosion Allowances—
1 1 1 1 1 - Page. b il
g 29 31% 32 34k 3% 5% 38% 36-1%  35% Bolt hole diameters are 14" larger than re-
T 31 3314 3414, 3614 3M14e 51144 401/ A40-11/4 3734 spective bolt sizes.
3 33 3514  3654¢ 383% 3% 6 427 36-13 4014 Unless otherwise specified by the purchaser,
e 35 3T 3854 403, 41 61% 455/ 36-11% 425 flanges are furnished with welding bevel ac-
= 1 - = = = cording to details shown on page 239.
e 37 391 4054 42%  4%e  613%6 AT 40-1lh  44% Alloy steel bolts and metal-jacketed asbestos
39 MY, 421%¢ 451 4% 61%e 50 4011y 47 gaskets are intended. See page 186 for
49 4434 46 481 4% 116 53 48-11/y 50 gasket details.
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COVER FLANGE
Part No. 716

SHELL FLANGE

AT COVER END

Part No. 717

TEMA CLASS C & A HUB FLANGES
75 b, Standard (75 PSI AT 0° TO 650° F.)

005 =

SHELL FLANGE
AT CHANNEL END

Part No. 718 Part No. 719

CHANMNEL FLANGES

Y

Forged and Rolled Steel

ASTM A181-]1 and A105-

o

COVER FLANGE

SHELL FLANGE AT COVER END*

SHELL MAX. 0. D. OF HUB DIAM.  FLANGE LENGTH COMMON DIMENSIONS MAX. 0.D. OF HUB DIAM.  FLANGE  LENGTH
SIZE i AT OF THICK-  THROUGH . \oo — e e OF n-:écu- THa%gau
NOMIAL LD, wElDING  BASE  TMALE  NESS Hig 0.p,  JUMEER || cipcie WELDING  BASE BRLE (AR H
o 6o, E F t L A OF BOLTS BC 0.D. E D t L
6 10 103 11%h¢ 1214 1546  2Vi6 14%  16-% 131 6% Th 12 114 21/
8 | 12 123 13%e 141 1546 26 16%  20-% 15 8% 93¢ 14 13%6 2%
« | 10 | 13 14 14%¢  153% 1546 26 177 20-54 16% 103 1154 15V 114 23
o 12 15 16 1654 173 1 214 1974 24-54 1834 1234 13546 174 114 234
T 13 17 18  18%  19%h 1l 2% = 22 98-5% 2016 14  14%e 19% 1% 274
w 15 19 20 2054 21 1146 2546 24 28-% 2214 16 1654 2135 156 2%e6
= 17 921 29 29114 23% 1V 91y 2615  32-% = 245 18 1854 231 11 23,
19 93 24  941i4e 95% 1k 2k 981y  36-%  26% 20 205 25V 1% 2%
91 95 26 261 27% 1% 3%k 30%  32-3 29 99 99114s 97% 9e 3
93 97 98 98114 29% 113 3%  32%  36-% 31 94 94114 293 2 3k
25 29 30 3034 MY 1134 3546 3454 40-3/ 33 26 261146 3134 2346 3%e
27 31 32 3923 337 1134 3% 3654 40-3/4 35 28 281146 3334 9214 354
Q 29 33 34 343 357 1134s 3% 3854 44-3 37 30 3034 3534 234 3%
B 31 35 36 361%¢ 38 113%e 3%he 403  44-3  39% 32 393  3T% 2%e 3'%se
&% 33 37 38 38134 40 1% 3% 423,  48-3, 4l 34 343 39% 2% 4
=t 35 39 40 40134 42 1% 3k 443 52-3 431 36 36134y 417 2%e6 4344
S 37 49 431 44y 45% 1% 3% 48 59-%  46% 38 3813 45 21%s 4%s
39 43 4414 4514 4614 11544 311/ 49 56~3/ AT3% 40 4013/ 461/ 2134  Alfe
42 46 ATij, 48 49%y  1134s 31V 52 60-3%  50% 4314 44t 49 9% 4%
SHELL FLANGE AT CHANNEL END AND CHANNEL FLANGES* *The nominal I.D. of the shell is also the nomi-
Ly MAX. 0. D. OF HUB DIAMf  FLANBE LENGTH  FLANGE ‘ nal LD. of Shell Flanges and the Channel
THICK- THROUGH OUTSIDE  yumBER BOLT Flanges.
NOMIML  WELDING  Bate  FEMALE NESS HUB DIAM.  anp spe  CIRCLE
1. D% END 8 FACE OF BOLTS BC 1The diameters of the Tubesheets are equal to
0.D. E F t L A the female face diameters, F, less 14",
6 6% T 8 % 1% 10V, 19-5 9 oMaterial: ASTMIA‘I tB}:-I F3c’>:- flange thick-
¢ 8% 9% | 10 e 26 12V 16-% 1 Ag'?ks:i ?&510511 for flange thick=
. 10 10% 1%  12% 1% 2%he 14%  16-%  13% 27 and ot
E 12 193 135%4¢ 1414 1546 26 165 20-54 1514 Flanges also furnished of alloys as
= 13 14 14%4 153 1546 216 17% 20-54 163 listed on page 243.
- 15 16 1654 1734 214 197 24-5/3 1834 I‘\ioihe: 'II'.IheildctuaLoutsider q;cl:lainsl:de diahmeler
5 5 1 1 5 W 1 of the shell must be specified by the purchaser.
e 121 18 185/3 19% 116 25/16 52 28-% 201/2 The hub diameters will be adjusted accord-
19 90  20% 21 14 2% 24 98-5, 29V e R  nnoe s
5 1 1 1 5 945, ingly, maintdining the hub slopes establishe
313 23 3211/16 23% 1k 3 " 231/3 gg by i in the TEMA Standard.
. he 5% 1'% % 28% % - Hub thicknesses and Corrosion Allowances—
25 26 261146 277 134 314 3054 32-34 29 page 187
27 28 2811 297 1136 3%s 32% 36-3 3 Bolt hole diameters are 14" larger than re-
g 29 30 3034 317% 11346 3% 34%4 40-% 33 spective bolt sizes.
= 31 32 3234 33% 1134 3%e  36% 40-3 35 Unless otherwise specified by the purchaser,
s 33 34 343 357  1134¢ 354 38% 44-3) 37 flanges are furnished with welding bevel ac-
= 35 36 361345 38 1134 37%e 4034 44-3) 391 cording to details shown on page 239,
;‘_ 37 38 381344 40 17 3, 4934  48-34 Al Alloy steel bolts and metal-jacketed asbestos
39 40 40134, 42 17 3k 443 59-3 431/ gaskets are intended. See page 186 for
42 4314 4414 451, 1% 354 48 59-3/ 463, gasket details.
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SHELL FLANGE

COVER FLANGE
Part No. 720

Forged and Rolled Steel
ASTM A181-1 and A105-10

C ONTROTLTLTETD

AT COVER END

Part No. 721

SHELL FLANGE
AT CHANNEL END

Part No. 722

TEMA CLASS € & A HUB FLANGES
150 Ib. Standard (150 PSI AT 0> TO 650° F.)

CHANNEL FLANGES
Part No. 723

COVER FLANGE

SHELL FLANGE AT COVER END*

ey MAX, 0. D. OF HUB DIAM.  FLANGE  LENGTH COMMON DIMENSIONS MAX. 0.D. OF HUB DIAM.  FLANGE  LENGTH
AT THICK- THHOGH FLANGE BOLT AT AT OF THICK-  THROUGH
NowINAL L0 welbno oA Frneer NS HOB TQToT  jumeen b WELDING  BiSE L L
o 0.D. E F t L A OF BOLTS BC oD E D t L
6 10 1034 115 1214 1 21/ 1454 1654 1314 6% T 12 1546 2546
8 12 1234 1354, 1414 1 2% 1654 20-54 1514 854 9¥%6 14 134 21/
- 10 13 14 14%6 1534 1 21/ 17% 20-54 1634 1034 11544 151 1746 2%e6
E 12 15 16 16% 1734 1146 2546 1974 24-5 1834 1234 1354 174 176 2%e6
= 13 17 18 1854 1914 1%e¢ 2% 22 28-34 2014 14 14%e¢ 1934 1114 213/,
“ 15 19 20 20%  21h 11y 2tk 24 28-5%5 22 16  16% 213 13 3
= 17 91 92  991v, 93% 1% 2% 2%y  32-%  24% 18  18%  23% 11%s 3%e
19 923 94 94114 95% 1% 23, 9281 36-%  26% 20  20%  95% 2 3%
21 25 26 261146 277 2 334 3054 32-34 29 22 221146 2734 276 3134
23 27T 98  98'Ye 99%  2We 3%e 395  36-3 31 24 24114g  929%  92%e 315/
25 29 30  303%  31% 9%e 3%  34%  40-3 33 2 26146 31Y%  2114g 41
27 31 32 323 337 26  3%e 3654 40-34 35 28 281146 3334 2134 43/,
s 29 33 34 34%  35% 9% 3% 38%  44-3 37 30 303  35% 9154 4V
E 3 35 36 36134 38 2346 3134 4034 44-34 | 3914 32 3234 3T 3146 4%
@ 33 37 38 381346 40 24 3% 4923/ 48-34 411/ 34 3434 397 334 Ay
M35 39 40 40'%e 42 9%e  31%e 443 523 43 36  361%s MU 3% A1
E 37 42 A3 441 451/ 2% 6  4Vis 48 59-34 4634 38 38134 4515 354 514
39 43 4dij 451 46l 9% Al 49 56-3  4T% 40  401%e 46l 3% 514
42 46 AT 4814 4914 214 41/ 52 60-3), 5035 4314 441 4914 33 514
SHELL FLANGE AT CHANMNEL END AND CHANNEL FLANGES* " P .
S MAX. 0.D. OF HUB DIAM.t  FLANGE  LENGTH  FLANGE *Th? T?)mm?l éE ';|°F|:fhe e 'sdqls}? m&,"m'i
SIZE et ' - BOLT nal LD, o e anges and the anne
NOMINAL  wElDiNa  ghbe  FEMALE W R o D S CIRCLE Hlanges,
1. D.* END FAGE OF BOLTS BC iThe diameters of the Tubesheets are equal to
0.D. E F t L A the female face diameters, F, less /3",
6 6!5_1/9 Tk 8 1546 1154s 101k 19-54 9 OMaterial: ASTM IAT?J-I ;o”r flange thick-
8 8% 9%6 10 1 21/8 1215 16-54 11 ness less than 37, .
10 10% 11%e 121 1 21/ 145  16-5%F 1314 Am\:i 3551315"-21’ refgierﬂange thick-
g 12 1234 1354 1415 1 21/ 1654 20-54 1514 Flanges also furnished of alloys as
- 13 14 14%6  15% 1 214 17 20-54 1634 listed on page 243,
= 15 16 16% 17% 116 2%e 197 24-% 18% Note: The actual outside and inside diameter
= 17 18 185 19% 1% 2 29 98- 201 of the shell must be specified by the purchaser.
19 20 2054 211 114 21 94 28-54 291/, :fhe hub t_iiun:ne_ters will be adjusted accord-
21 29 99114  23% 114 95/, 261 39-54 945, !ngl Y ?Emﬂmsng the gub slopes established
23 24 941144 955 13 93/, 9815  36-5% 265 L e tondar],
Hub thicknesses and Corrosion Allowdnces—
25 26 26114 277 2 334 3054 32-34 29 page 187,
27 28 98114 297 24 374  32%  36-% 31 Bolt hole diamet Yo" -
- 29 | 30 309, M 2Mie e 345 40-3, 33 s:ectiv?a ebolltd;:lzeeirs are V4" larger than re
E 31 32 323 337 26 3%s 365 40-% 35 Unless otherwise specified by the purchaser,
b 33 34 3434 357 24 354 3854 44-3/ 37 flanges are furnished with welding bevel ac-
e 35 36 36134, 38 236 I134e 4034 44-34 3914 cording to details shown on page 239,
=1 37 38 381Y, 40 21/, 3% 493 48-3 411 Alloy steel bolts and metal-jacketed asbestos
& 39 40 4013, 42 9%4e | 3% A4y, 59-Y 4314 gaskets are intended, See page 186 for
49 431, 44 451y 9%  4Yys 48 59-%  46% gasket details,
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COVER FLANGE
Part No. 724

R O L

L ED

Y

=005

SHELL FLANGE
AT COVER END

Part No. 725

TEMA CLASS € & A HUB FLANGES
300 lb. Standard (300 PSI AT 0° TO 650° F.)

SHELL FLANGE
AT CHANMNEL END

Part No. 726

-F—=BC-A

CHANMNEL FLANGES
Part No. 727

Forged and Rolled Steel
ASTM A181-1 and A105-I2

COVER FLANGE

SHELL FLANGE AT COVER END*

SHE . 0.D. : 3
HELL M::. 0.D. OF :;IB DIAM. eri.:«llll:E_E Tlifi?ﬁ?l}gﬂ ’uNG:oMMDN DIMENSIONS = Mn:(T 0.D. OF r:lljrn :ié\ﬂ frﬁré? Thﬁp:ﬁg'*
NOMINAL LD, welDing  BASE  ToarE  NESS o HUB D gNo'se  OGlE  welDme  sASE e
b o, E F t L A Il 1 B 0.D. E D t L
6 10 1034 11546 128 1146 2546 145 16- 1314 65 T 12 1%e6 21146
8 12 123,  13%e 14 1V 2%6 16% 20-% 15%4 8% 9% 14 1% 2%
o 10 13 14 14%¢ 15% 1146 256 177 20-5g 16% 1034 1154 154 134 3
5 12 15 16 1654 173% 14 21 19% 24-%g 18% 1234  13%6 17  11%6 3¢
= 13 17 18 1854 191 114 254 22 28-%4 201/ 14 14%6 19% 2 314
w 15 19 20 205, 211 13 23, 24 36-%  22% 16 165% 213 2% 3%e
E Tt 21 22 293 2355 114 3 2614 40-5/ 2454 18 1854 23% 2¥%s 3136
19 23 24 243,  25% 1% 314 28%  A48-%  26% 20 20% 25V  2114e  4Vs
21 25 261 27 2815 24 354 307% 40-3/4 2914 22 223 28 3 41/y
23 27 9814 29146 304 214 3% 33 44-3) 313 24 243/ 301 3% 41V
95 929 301 31V 324 9% 4 35 59-%  33%  26% 27 391 3% A%
27 31 321 3354 34 2k A1/ 3714 56-34 35% 2814 2946 343 3114 534
« 29 33 341, 3534 36l  2%e 456 3914 64-3 37% 3014  31l4e 363 3 51/
:-‘-‘E' 31 35 36 3734 381 254 43fy A4 68-3) 3954 321  33%s 383 4 LEA
©w 33 37 381/2 397/16 403‘& 21 3/]6 41 1/16 43773 56—-‘73 49 341/9, 353/3 405/3 41/3 5.'73
= 35 39 A0 MUY 423 21546 A3 4574 60-7g 44 36 3734 49254 Al 6
E 37 492 433 443, 4615 3344 536 4954 52-1 471/ 381 397 46 47y 63
39 43 4434 4534 ATl 3% 5% 5054 56-1 4814  401h  MT4e 4T 47 634
42 46 473 4834 50  3%es  5%s 53% 64-1 511 433 443, 50 51 Tl
. SHELL FLANGE AY CHANMNEL END AND CHANMNEL FLANGES* #The riominal LD, of the shell is also the namis
3 Ey GTH
i MAX. 0.D. OF HUB DGR ECMoR | i e || ey L0 Flal I.D. of Shell Flanges and the Channel
NOMINAL  WELSNa. eaip  FEMALE RESS HUB DIAM. A size  C'RCLE anges.
1. D.¥ END ks OF BOLTS BC {The diameters of the Tubesheets are equal to
0.0, E F t L A the female face diameters, F, less 14",
6 6% T 8 1 21/ 1014 19-5/4 9 oMaterial: ASTMIA18h1-I ;9}' flange thick-
8 8%  9%e 10 1he  2%e 121 16-% 11 ness less than 3% .
w 10 10%  11%¢ 12% 1%he 2%e  14%  16-%  13's Aﬂzi e d lgrfeo;t:iange thick-
a 12 1234 13546 1414 1146 2546 1654 20-54 1514 Flanges also furnished of alloys as
= 13 14 14%6 153% 146  2%s 17% 20-54 1634 listed on page 243,
2 15 16 16% 1% 114 2V 19% 24-% 18% Note: The actual outside and inside diameter
= 17 18 185 191% 114 254 29 28-54 201/ of the shell must be specified by the purchaser.
19 20 205/ 211k 134 93/, 94 36-54 291/ The hub diameters will be adjusted accord-
21 29 293 23% 11 3 2614 40-5/ 945, inglx, rgll_ELr:‘tzjnisng tt!]e Id'lub slopes established
23 | 24 243/ 2554 1% 3 9281/ 48-5, 265 in the tandard.
Hub thicknesses and Corrosion Allowances—
25 261A, 21 281/3 21/3 35;3 30-‘V8 40—% 29;? page 187.
27 2814 294 3014 24 37 33 44-%, 31% Bolt hole diameters are 14" | than re-
v 29 30i4 314s 32U 2% 4 35 59-3, 333 e lslk et 4" Yarger tha
—)
= 31 32y 33%e 34 2 414 37 56-% 35% Unless otherwise specified by the purchaser,
©“ 33 3414 3534 361 2% 4516 3914 64-3 375% flanges are furnished with welding bevel ac-
w 35 361 373 381 25 43/ 411 68-3 3934 cording to details shown on page 239
n':i_ 37 38%%  3974e 4034 213 4114 4374 56— 492 Alloy steel bolts and metal-jacketed asbestos
39 40Vh  M1T4e 4934 2154 413 4574 60~ 44 gaskets are intended. See page 186 for
49 433 443 A6l 3Ye  5¥e  49% 591 ATy gasket details,
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Part No. 728 Part No. 729 Part No. 730 Part Ne. 731
Forged and Rolled Steel TEMA CLASS C & A HUB FLANGES
ASTM A181-] and A105-l 450 Ib. Standard (450 PSI AT 0° T0 650° F.)
COVER FLANGE SHELL FLANGE AT COVER END*
L MAX. 0. D, OF HUB DIAM.  FLANGE  LENGTH COMMON DIMENSIONS MAX. 0.D. OF HUBf  DIAM.  FLANGE  LENGTH
SIEE AT AT o Tees ||| THROIRM - cvuvee BOLT AT AT Qe ||| ReEN: | \PHRGYRH
NeMpL | LD weon | age | TR YRR MR TanR Nt | e webme st B NS WO
o 0.0, E F t L CEERLTE Be 0.D. E D t L
6 10 1034 11 125 134 2% 1534 16-3 1334 654 T4 12V 134 3
8 12 1234 1314 1455 1% 3 1734 16-3 1534 854 934 141 1154 37
- 10 13 14 1434 15% 154 314 1914 16-74 174 1034 1114 1534 214 354
= 12 15 16 167 17 134 3l 211/ 20-7 1934 1234 1314 1734 2546 31346
2 13 17 18 18% 19% 1% 3% 931  24-T4 213 14 143 193 9% 414
215 19 901 911y 99if @ 4 261 201 24 16 16% 92 9% 4%
E 17 21 2914 231 2414 236 436 2814 241 26 18 18% 24 3146 413/¢
19 93 941, 951, 96ip 9% 4% 30  28-1 28 20 21 26 3l 51
21 25 964 9T 29V 9% 4% 39%  928-114 30% 22 93 99 31y 51/,
23 27 281/ 2954 311 2114 41544 347 32-114 39254 24 25 31 3134 5134
25 29 3054 31 3335 234 514 3714 32-11/4 347 2614 275 3314 3 61/
27 31 32%  33%  35% 21%6 5% 39 36-1'p 367 28l 295 354 4lhg 65
L 29 33 3{% 36 374 314 554 A1/ 40-11/ 39 3054 AR 3734 Alfy 6%7
E 31 35 3634 38 397 376 6Yie 44 36-114 411/ 3254 337% 3934 45/ 1
%33 37 38% 401, 42V 3% 6% 46'4 40114  43%  34% 36 49 5 TV
o 35 39 41 42% 4414 4 634 4834 4411/} 4574 3634 38 441/ 5546 11546
E 37 42 44 453/ EYE T 1V/) T4 517 40-13f 491/ 3874 401/ 4Ts 554 834
39 44 A6l 4T3 49% 4l Ty 541 48-1% 513 41 42%  49% 6 83
42 47 491/ 5034 5234 43/ T 5714 52-134 541/ 44 4534 5254 634 A
SHELL FLANGE AT CHANNEL END AND CHANNEL FLANGES* #The nominal L.D. of the shell is also the nomi-
stk MAX. 0.D. OF HUBf  DIAM.f  FLANGE LENGTH  FLANGE oit nal I.D. of Shell Flanges and the Chennel
st AT = ;e THEK- THROUGH OUTSIDE  wumpen  giobe Flanges.
NOMINAL WELDING  BASE FEF’:{%E NS b ‘ S?%SII.FI'ES tlf shells of 19”7, 21", and 23" are made from
1.D.* £ ¢ = t : . BG plate, the O.D. max. and E max. can each
i be greater by 14",
6 654 T 8% 11 21 1M1 19-34 e IThhefdiurrlletfers ofd the Tubelees]:ts u1r/e”eCqu1 to
8 85 93/, 101/, 114 93 1314 19-3 115/ the erpu.e dace diameters, F, less . .
w 10 10% 1%  19% 1% 9%  15% 6% 13y | OMoterich ASTM A1B1-l for flange thick-
= 12 1234 1314 145 114 3 1734 16-34 1534 ASTM A105-l for flange thick-
= 13 14 143, 157 15 3 191 16T 171 ness 3" and greater.
@ 15 16 16%  17% 134 3y 211, 20-7 19% FIT'n?e; also Furm;llesd of alloys as
L isted on page 4
B 17 18 18%  19% 1% 3% 2314 24-Th 213 Note: The actual outside and inside diameter
19 20 21 22144 2 4 261/8 20-1 24 of the shell must be specified by the purchaser.
21 29 23 2415 234 43¢ 2815  24-1 26 Thel hub diameters l:vilLb; ;:djusted (:Lclcirdé
23 24 925 961 23 43 301 28-1 28 ingly, maintaining the hub slopes establishe
| % & / in the TEMA Standard.
25 26V 273 29 9% 474 327  28-11p 3054 Hub thicknesses and Corrosion Allowances—
27 928V  99%  31if 21V 4134  34% 32114  39% page 187. .
© 29 30% 3% 33 92Y% 5 37 32-11 347 ?:!f:ﬁ!ﬁeb fff:?f;?’s are 3" larger than re-
el .
= 31 32% 33% 353% 21546 5746 3914 36114 367 Unless otherwise specified by the purchaser,
“ 33 3434 36 3Tk 314 554 ARV 40-11/ 39 flanges are furnished with welding bevel ac-
e 35 3634 38 39%  3Te  6V4s 44 36114 4114 f:;;iingtto Idgtc;iis shgwn ;:mI pagke 219. .
= t -jacket tos
= 37 387% 4014 4215 3% 6 461/ 40-11, 433 gasl?:tss ec‘:!re ?nlse:c'l’ed?"e gei::cp:gee ?géesfgr
39 41 423 44, 4 6% 4834 44-11/ 4574 gasket details,
42 44 45% AT A Tk 517%  40-13%  491j
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COVER FLANGE
Part No. 732

I § H

-L0=-F-BC-A- 01D,

0.

SHELL FLANGE
AT COVER END

Part No. 733

TEMA CLASS C & A HUB FLANGES
600 Ib. Standard (600 PSI AT 0° TO 650° F.)

SHELL FLANGE
AT CHANNEL END

Part No, 734

CHANNEL FLANGES
Part No. 735

Forged and Rolled Steel
ASTM A181-] and A105-10

COVER FLANGE SHELL FLANGE AT COVER END*
SHELL MAX.0.D.OF HUB  DIAM.  FLANGE LENGTH COMMON DIMENSIONS MAX. 0.D, OF HUB DIAM.  FLANGE  LENGTH
BIZE. P = THICK-  THROUGH o0 —= 5 = OF THICK-  THROUGH
NowaL LD weiDNo  BASE  “pg NESS: | OB Nole, | MURRER | oincis WELDING  BASE WeE | Mt |
- oD, E F t L A QRBULLE BC 0.0, E D t L
6 10 1034 1134 12%% 154 2% 1514 20-34 1354 6% 136 123 214 314
8 12 1234 1376 145 11146 3146 1734 24-3/ 1534 854 914 141 234 3%
w 10 13 14 1411 16 1% | 34 191 20-% 1T 103 113  15% 2k 33
E 12 15 16 1634 18 2 31k 2114 24~ 1914 1234 137 177 21Vie 4146
z 13 17 18 1834 20 214 334 2314 28-74 2114 14 14114 197 21546 4546
215 19 90  201%e 929V 2lhe  AYhe  25% 281 935 16 1634 221 3k 5
E 17 21 22 227 2414 26 436 273 32-1 2554 18 1834 241 3% 56
19 923 94  94%  926% 9% 4% 301, 9811 27% 20  92013%¢ 92614 3% 53
21 25 27 2M154s 291 3 ATy 3314 36-11/ 31 22 2974 293 4544 6146
93 97 99 99154 31l 3k 5 3514  40-11f 33 924  94%  31%  4%e  6%¢
95 29 3114 391, 341 3% 5k Igl,  36-114  35% 27 9715 34 MY 6114
27 31 3314 341 361 3114 5114 4014 40-11/ 3734 29 2915 36 516 61544
“ 29 33 3514 36%s 383 3% 6 427 36-134 401/ 3114 3214 3814 554 1546
5 31 35 37, 385 4034 414 614 4554 36-11/ 4254 3314 3414 405 51144 Tl
H 33 37 39k 40%  49% 4%e 613%e 4T%  A0-11h  44% 35V, 36%s 42% 5% 8
i 35 39 4134 42154 451 49, 615/¢ 50 40-11/p 47 371y 3834 45 61 834
S 31 42 44% 46 48y  4%¢ Tt%he 53 4811, 50 391,  40% 48 61346  9is
39 44 47 481/ 501 5 1o 5534 44154 5214 4134 421546 5034  Tlhe 96
42 47 5014 5114 5334 514 13 59 48-154 553 A434 46 5354 T34 9%
SHELL FLANGE AT CHANNEL END AND Cﬁlllllll. FLANGES * *The nominql 1.D. of the shell is also the nomi=
iy MAX. 0.D. OF HUB DIAM.  FLANGE LENGTH  FLANGE _ nal I. D. of Shell Flanges and the Channel
Xt i THICK-  THROUGH OUTSIDE  wumpER  giueie Flanges. The maximum corroded 1.D. for 19"
NOMINAL  WELDING  BASE  maees e HUR O DIAM. o awD siZe 21", and 23" Pipe Shells cannot excee
I.D.x END & OF BOLTS BC 18.97”, 20.86", and 22.75" respectively for
00 E F L A the flanges tabulated on this page.
5, 3 3 7 1 _3 1 iThe diameters of the Tubesheets are equal to
6 65/8 71A6 8% 1% 25;"5 1Y 12-% 9% the female face diameters, F, less 14",
8 8% 9% 10% 1% 2% 1318 129 11 | o\fcierial: ASTM A 181-1 for flange thick-
. 10 10% 113% 12V 1% 2% 154 20-3  13% QR TR e T e
E_ 12 19234 13%e  145% 1114 3146 173  24-3 1534 ASTM  A105-1 for flange thick=
T 13 14 141146 16 1% 31/ 191/ 20-7 1714 ness 3" and greater.
: 15 16 1634 18 2 3k 211 24-Th 191/ FIT_n?eds also furmsgic; of alloys as
o 17 18 183/ 20 214 33, 231 98- 211 isted on page 243. i
@ 4 4 4 8 8 4 Note: The actual outside and inside diameter
19 20 2013  22U4 2746 46 2534  28-1 23% of the shell must be specified by the purchaser.
21 22 227 2414 2V 43/14 2734 32-1 2554 The hub diameters will be adjusted accord-
23 24 2474 2635 234 414 3014 28-11  27% ingly, maintaining the hub slopes established
o - in the TEMA Standard.
25 217 271%6 29%% 3 4% 331 36-11 | Hub thicknesses and Corrosion Allowances—
27 29 291546 311e 314 5 3514 40-11/ 33 page 187.
g 29 311 3214 3415 314 514 3814 36114 3534, Bolt Ihaleb clliumeters are 13" larger than re-
i 31 3314 3414 361 311 511 401 4011 373 spective bolt sizes. .
= 33 3514 36546 333/: 3%16 6 Y16 427/{: 36-1 3;: 401ﬁ Unless otherwise specified by the purchaser,
L 35 3714  38% 403, 41 6% 455 3611 495 flanges are furnished with welding bevel ac-
E 2 8 &, 4 2 7 YV /8 cording to details shown on page 239.
& 37 39 40% 423  4%e  61%e ATHa  40-1Vh  44% Alloy steel bolts and metal-jacketed asbestos
39 4134 421546 451  4%e 6154¢ 50 40114 A7 gaskets are intended. See page 186 for
42 4434 46 4818 4%e  Tie 53 48114 50 gasket details.
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COVER FLANGE
75, 150 & 300 Lb.

SHELL FLANGE
AT COVER END

75, 150 & 300 Lb,

Part Nos. 736, 740, 744  Part Nos, 737, 741, 745

Forged and Rolled Steel—ASTM A181-1 and A105-

SHELL FLANGE
AT CHANNEL END

75, 150 & 300 Lb.
Part Nos, 738, 742, 746

CHANMNEL FLANGES
75, 150 & 300 Lb.

Port Nos. 739, 743, 747

TEMA CLASS C & A RING FLANGES

SHELL COVER FLANGE SHELL FLANGE AT COVER END SHELA'N']:JUI‘:NHEED?ELGF!{L?P‘I’EEE% -l SLUEBEET
Sk THICK- GUMMON DIRENSIONS THICK-  DIAM. OF THIBK-  OUTSIDE o pu DIAM.  DUTSIDE
(NOMINAL)  I.D.  'NESS  gurene  wumpen  BOLT L.D.  NESS  RAISED 1.0, NESS DIAM.  T'0F  OFBOLT  DIAM,
DI, S CIRCLE FACE BoLTs  CIRCLE
t A OF BOLTS BC T D t A BE D
6 107 114 145%  12-5 1314 63 114 12 6% 114 1014, 8-5 9 %
8 12% 114 16%  12-5%4 1514 83 1346 14 8% 11e 1214 8-5% 11 %
10 141 1546 17%  12-5% 163 10% 114 157 10% 114 145  12-5%; 1314 12
12 16 1746 19% 16-3% 183 127 13 17 127% 114 165 12-54 1514 14
13 18t 1% 29 16-% 201 4% 1%  19% 14% 1%s 17% 12-% 16%  15%
15 201 154 24 20-% 22% 164 1% 213 161 17 197% 16-55 1834 1714
17 22V 11146 261  20-5 245% 1814 1 5 231% 1814 11k 29 16-54 2014 1934
a 19 241 11346 2814  24-54 26% 2015 134 251 2015 154 24 20-55 2214 213/
ﬁ & 21  95% 9%e  30% 20-3 929 291 2 2734 29 11Yis 2615 20-5% 24% 231k
in S 23 97% 9%  39% 20-3% 31 24le 2V 29% 24V 11%e 28V 9245 26% 95V
NS 95  99% 91,  34% 94-3, 33 25% 2%e 31% 95% 21s 30% 2034 99 973,
@ 27 317% 2% 365%  98-34 35 27% 2546 33% 27% 2 325  20-34 31 293
29 337 234 38%  24-34 37 297 2546 3534 9297 2V 345  24-3;4 33 3134
31 357 2746 4034  24-34 39 31T 2V 3T 31% 23% 36% 928-3; 35 3334
33 3T 2% 4234 24-34 4114 337 2% 397% 337 234 3854 24-34 37 3534
35 397 2% 4434 28-34 4314 357 2114s 417 35% 2Ve 4034 2434 3914 377
37 427 21144 48 28-3  46% 3T 213 4515 3T 214 4234 24-34 4114 3974
39 43% 23, 49 28-3 4T3 397 2% 461 397 254 443 928-3) 431 417
42 467 21544 52 32-3, 503 427% 314 491 4275 2114, 48 28-34 4634 451/
6 107% 1546 1454 12-5% 1314 634 154 12 634 114 1014 8-54 9 %
8 127% 1% 16% 12-55 1514 83 134 14 834 114 1214 8-55 11 97
10 1415 134 17% 12-5p 163 10% 1 The 1514 107 15346 145  12-5% 1314 12
12 1618 1%e6 19% 16-% 183% 127% 1% 174 12% 134 16%  12-5% 1514 14
13 1814 154 292 16-5% 20V 1414 134 1934 1415 13 177 12-5% 1634 1514
_6 E 15 201 11344 24 20-% 22  161f 1134¢ 2134 1618 1% 197  16-3% 18% 174
wmll g 17 2215 1% 201 20-55 245 181 2146 231 1814 154 22 16-3 2014 1934
o= 19 241 9  981h 24-% 26% 20V 924 95, 2015 113, 94 20-5% 291 213
gy.‘;‘; 921 95% 2%e  30% 920-3 99 2Ye 2%  2T% 2% 1% 2% 20-% 24%  93%h
23 2T% 234 32%  20-3; 31 248 2%e 293/ 2415 2146 2814 24-54 2654 2514
25 297 2% ¢ 345, 24-3;, 33 257 234 3134 257 2546 3054 20-34 29 2734
27 MY 234 365, 928-34 35 27% 3 3334 271 2% 325  20-34 31 293/
29 33% 2% 385, 928-34 37 297% 3 353 29% 2%e 345 24-34 33 313,
31 357 3 403/, 32-34 3914 317 31, 37 MY 23 365 928-34 35 3334
6 107 1114e 145  16-5p 1314 63 134 19% 634 134 10 12-34 9 T
8 12% 11346 165 20-5 1514 834 1154 14% 83 1% 12 163 11 974
42 10 14% 1%  17% 20-% 16% 10% @ 15%* 10% 1114e 145 16-% 1315 19
==l g 12 161 2146 197% 24~ 18% 127 923%4¢ 17*%  12% 1134 16%  20-54 1 514 14
o= 13 181 914 922 28-%  20% 141 2 19%* 14% 1% 17% 20-% 16%  15%
@k 15 201 9 24 36-%  22% 16%h 21146 AYe* 161 2Wie 19% 245  18% 1714
17 99V 211 26Y  40-% 24% 181 2134 93U* 1814 914 99 28-5% 201  19%
19 24 21546 281 48-3 2654 2015 314 2510% 2014 214 24 36-5 2214 2134
Bolt hole diameters are 14" larger than respective bolt sizes. Material: ASTM A181 =l for flange thickness less than 3. ASTM A105-|
for flange thickness 3" and greater. Flanges also furnished of alloys as listed on page 243. Alloy steel bolts are intended. Compressed
asbestos ?askets are intended for the 75 1b. and 150 Ib. flanges, and metal-jacketed asbestos gaskets are intended for the 300 [b. ﬁunges.

*The 300

b. shell cover flange,

channel end shell flanges,

and channel flanges have the female face whose 1.D
See page 186 for gasket details. Rating designations apply at 0° to 650° F. Details on chamfer on [.D

. equals dimension D plus 73",
. to be specified by purchases.
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SHELL FLANGE SHELL FLANGE CHANMEL FLANGES

COVER FLANGE AT COVER END AT CHANNEL END
75, 150 & 300 Lb. 75, 150 & 300 Lb. 75, 150 & 300 Lb. 75, 150 & 300 Lb.
Part Nos. 748, 752, 756 Part Nos. 749, 753, 757 Part Nos. 750, 754, 758 Part Nos. 751, 755, 759
TEMA CLASS A RING FLANGES Forged and Rolled Steel —ASTM A181-l and A105.1
SHELL COVER FLANGE SHELL FLANGE AT COVER END Ll e
SHELL COMMON DIMENSIONS
(NOMiNaL) LD NESS ovtsioe | nimeer || 3O LG, P A - e oFBO(T  DiAM,
Dip. &Sz CIRCLE FAGE ehes  CIRCLE
A" OF BOLTS BC T D t A BC D
6 10% 1 145  12-% 13% 6% 1'he 12 6% T 101 8-% 9 T
8 12% 114 165 12-55 1514 83 1le 14 83 1 121/ 8-55 11 9%
10 14 134 17%  12-5% 16¥% 10% 14 151 107 114 1454  12-5% 1315 12
192 161 154¢ 197 16-54 183% 12% 14 17 12% 114 1656 192-54 15 14
= 13 185 1% 22 16-5 20V 1415 134 193  14%s 134 177 12-3% 163  15%
= 15 201 114 24 20-55 22l 16%e 174 213% 16Vs 1% 197 16-% 18% 174
= 17 201, 1%¢ 26V 20-54 245 18 1%¢ 23  18%8 13 22 16=55 201 193
nz 19 241y 11144 92814 24-54 265% 20V 111 25% 208 1% 24 20-3 221, 2134
h; 21 25?3 1Va 305/8 20—3A 29 221/3 1-Vg 273/4 221/8 19/16 261/3 20-"5/9 245/3 231/2
23 27% 2 395%  20-3% 31 941y 1154 293 24V 1114 281 24-%8 2633  25%
925 29% 2Vie  34%  24-3 33 957 2V MY B% 1% 3054 20-3; 29 273
27 MY 23 365 24-3 35 21% 2V 333% 277 2 32% 20-3% 31 293
29 33% 2V 3854 924-3; 37 297 24 353, 297 24 345 24-3, 33 313,
31 35% 2V 4034  24-34 3915 31T 2% 37%  317s 2% 36% 2434 35 33%
6 107 1 145  12-5p 1314 63 134 12 6% 1 1074 8-54 9 %
8 127% 1 165 12-55 151 83, 13%e 14 8% 1 1914 8-5% 11 9%
10 141y 1% 17% 12-% 163% 10% 1%e 1514 1074 1 1454  12-% 1315 12
12 16V 174 19% 16-% 18% 12% 1% 17 1278 1 165 12-%% 15V 14
& 13 1818 1%e6 22 16-5 2016 1415 1114 19% 144 1546 177 125 163 15V
a= 15 201 134 24 20-54 221 1615 17 21% 168 17%s 19% 16-% 18% 1714
- 17 929 11%¢ 26% 20-5% 24% 1814 2 231 181 1% 22 16-5%  20%  19%
o= 19 2415 2 2814  24-5% 265 90l 234 25% 2014 134 24 20-5 22V  213%
QE 21 5% 24 305, 20-34 29 291 2% 2734 22V 1154 264 20-34 24% @ 23
23 27% 9%  32%  20-34 31 241y 2% 293, 2414 2 981  24-% 26%  25%
25 297 2% 345, 24-344 33 957 92114e 313% 257 214 30%  20-3% 29 2734
91 3% 9k 6% 98-% 35 7% 2%  33% 97% 9%e 39% 20-% 31 29% ‘
29 33% 2% 385, 98-34 37 29% 3 353, 297 2% 34% 24-% 33 313, {
31 357 21546 403 32-3;4 391 317% 3 37% 3V 214 365 28-3 35 333, |
6 10% 1%e 1458 165 131 634 1114 12 6% 114 101 12-5% 9 A ‘
8 12% 134 16%  20-% 1514 83% 17 14 8% 17 121  16-% 11 9%
10 1415 1134 17% 20-5% 16% 107k 115 15V 10% 1%e 14% 16-% 131 12
12 161 2 19%  24-5% 18% 1278 2% 174 127 134 165%  20-5%% 15V 14
- 13 181 214 29 98-5, 201 145 2%e 19% 1415 1134 177 20-54 16%  15%
1= 15 201 2k 94 36-54 221 16l 211is 213% 1614 2 19%  924-5% 18% 1T
i =L 17 291 92114 926Va  40-5p 245 18 2% 23% 1814 214 29 28-5% 201 193
o= 19 241 927 281/  48-54 965 2014 314 25 2014 2% 24 36-5% 226  213% .
gE 921 961 314 307  40-3; 991, 9221p 37 28 991 2114e 2614  40-55 245 23
23 2814 34 33 44-3, 313 9241 3114 30V 244 2% 9814  48-55 26% 25V
25 303 3114¢ 35 59-3, 333 2614 3154 32V 2614 314 30%  40-3; 991, 28
27 39%, 3154 3TV 56-3% 35% 28 4% 34% 28 3% 33 44-3, 313 3014
29 33 Af 3914 64-3 3T% 30% 4% 363 303 3114 35 52-34 333% 3214
31 363 4% A1, 68-3 395 32% 4% 383 3234 3154 374 56-3 35%  34%

Bolt hole diameters are 14"’ larger than respective bolt sizes. Material: ASTM A181- for flange thickness less than 3. ASTM A105-|
for flange thickness 3" and greater. Flanges also furnished of alloys as listed on page 243. Alloy steel bolts are intended. Rubber, or similar

]98 (Durometer "“C" not to exceed 60"), material gaskets are intended for the 75 |b. and 150 |b. flanges, and compressed asbestos gaskets in-
tended for the 300 Ib. flanges. See page 186 for gasket details. Rating designations apply at 0° to 650° F. Details on chamfer on 1.D.
to be specified by purchaser,
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WEIGHTS FOR WELDLESS

FORGED AND ROLLED STEEL RINGS AND DISCS
% INCH THROUGH 195 INCHES IN DIAMETER

Dependent on the cross section and thickness, Ladish weld-
less forged and rolled steel rings can be produced in sizes
up to approximately 20 feet in diameter. These rings
can be produced in virtually any cross section in those

materials which can be forged and rolled.

Complete specifications as to requirements in size and
material must be specified by the purchaser.

The following table can be used in determining approxi-
mate weights of rectangular rings in sizes up through 195
inches in diameter.

EXAMPLE—To determine the weight of a ring 75" O.D.
x 65" L.D. x 5" in thickness: From the weight of 75" di-
ameter disc, subtract the weight of 65 diameter disc, and
then multiply difference by 5", the thickness of the desired
ring. (1251.59 Ibs. less 940.07 lbs. x 5 =1557.60 Ibs.)

Y

WEIGHTS OF STEEL DISCS PER INCH OF THICKNESS
. VU VU g VRS g VIR g VIS g VS g R
tces  TRERNES  mones  THIGKNESS:  nhes  THIGKNESS.  piews  THIGKNESS  newgs  THICKMESS  oues  THIGKNESS,  pgwes  THIGKNESS,

4 3.56 8 14.24 12 32.04 16 56.96 20 89.00 24 12816
% 3.78 % 14.69 % o 32.71 Y% = 57.86 % 9012 % 129.50
1 4.02 1% 15.14 1 33.39 1% 58.76 % 91.24 1%  130.85
% 4.96 %  15.61 Y%  34.08 Y% 59.66 % 92.37 Y% 132.20
3 4.50 % 16.08 % = 3477 %  60.58 % 9351 Y 13357
A 476 5% 1655 5%  35.47 5%  61.50 %  94.65 5% 13493
% KT % 5.02 % 1704 ¥ o 3647 Y% 62.43 Y%  95.80 % 136.30
T a7 /A 5.99 % 17153 %  36.88 %  63.36 % 9696 %  137.68
1 22 5 5.56 9 18.02 13 37.60 17 64.30 21 98.13 25 139.07
! .28 U 5.84 1 18.53 s 38.33 a 65.25 a 99.30 1%k 140.46
1a .35 14 6.13 14 19.04 4 39.06 4 66.21 14 100.48 Ya 14186
Y A2 3 6.43 Y 19.56 Y 39.80 Y 6717 %  101.66 3%  143.27
1% .50 % 6.73 %  20.08 Yo  40.55 h  68.14 %  102.85 % = 144.68
5 59 5 7.04 S%  20.61 S 41.31 %  69.12 %  104.05 146.11
% .69 3% 1.36 £ 21.15 3% 42.07 3% 70.10 3% 10526 3% 147.54
T 78 % @~ 7.8 % o 21.70 T ~— 42.84 % = 71.09 T 10647 % 14897
2 .89 6 8.01 10 22.25 14 43.62 18 72.09 22 107.69 26 150.41
n 1.00 % 8.35 1 22.81 o 4439 %  73.10 %  108.92 %  151.86
14 1.12 a 8.69 14 23.38 14 45.18 14 74.11 14 110.15 1%  153.32
3% 1.25 £ 9.04 % 23.95 % 45.98 ¥ 75.13 3% 111,40 3%  154.78
Y 1.39 o 9.40 U 24.53 1 46.78 /3 76.15 Yo = 112.64 e 156.25
5 1.53 s 9.77 s 25.12 % 47.59 % 717.19 58  113.90 5%  157.73
3 1.68 3% 10.14 L/ 25.71 ¥ 48.41 3% 78.22 3%  115.16 % 159.22
Ta 1.84 T8 10.52 8 26.32 Ta 49,23 U] 79.27 s 116.43 7% 160,71
3 2.00 7 10.90 1 26.92 15 50.06 19 80.32 23 1171 27 162.21
] 2.17 ! 11.30 ] 27.54 V3 50.90 8 81.39 e  118.99 e  163.T
4 2.35 4 11.70 14 28.16 14 51,75 14 82.45 1 120.28 %  165.22
s 2.53 Y 1210 T 28.79 3 52.60 Y 83.53 %  121.58 ¥ 166,74
e 2.75 e 12.52 /) 29.43 e 53.46 ) 84.61 e  122.88 o 168.27
A 2.99 S 192.94 S 30.07 S 5432 %  85.70 % 12419 %  169.80
3 3.13 34 13.36 3% 30.72 Y 55.20 Y% 86.79 3%  125.51 % 171.34
% 3.34 %  13.80 %  31.38 Y%  56.08 %  87.89 %  1926.83 T o 172.89
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SEAMLESS FORGED AND ROLLED STEEL RINGS
WEIGHTS OF STEEL DISCS PER INCH OF THICKNESS
GHT PER WEIGHT PER o WEIGHT PER . WEIGHT PER WEIGHT PER an WE[GHT FER
g VEGUIE g VREMAR o VARG o Thelel B MGG B MW L i
INCHES T*},‘gl‘,‘{“igs INCHES T”'““,Q‘Eg“- mchgs  THICKNESS. oues  TRiNps  NHES  pounos INCHES  TTEINS L
28 174.44 34 957.22 40 35599 46 47082 52 601.64 58 748.51 64 911.38
s 176.01 1% 259.11 1y  358.23 g 473.37 Y% 60453 Y%  T51.74 Y% 91495
Y% 17157 1% 261.01 1 360.47 1 475.94 Yy  607.45 1 154.97 1 91852
% 17915 Y 26292 Y% 362.71 Y  478.52 Y%  610.37 Y%  758.22 Y 929.08
1, 180.73 e 26484 1%  364.95 1~ 481.10 1%h  613.29 Y 761.45 %  995.68
%  182.32 %  266.16 5%  367.21 5 483.71 %  616.21 5% T64.T1 %% 929.25
Y% 183.91 Y 268.69 Y% 369.48 Y,  486.98 % 61912 3%  768.00 3;/4 932.85
7% 18552 7%  270.63 %  371.75 T  488.89 % 622,07 % 171.26 T ~ 936.48
29 18713 35 972,57 41 37404 47 49150 53 625.02 59 77454 65 940.07
1 188.74 % 27452 1p  376.31 Y 49413 1 627.96 Ye  171.83 % 943.70
1% 190.37 1, 27648 1 378.60 Yy 496.76 1% 630.91 1 781.11 1, 94733
% 192.00 %  278.44 %  380.90 Y% 499.37 Y%  633.88 Y%  7184.40 Y%  950.95
1%  193.64 % ~ 280.41 1,  383.22 1%  502.04 1 63686 % 78772 %  954.61
%  195.28 5%  9282.39 5  385.51 5 50467 %  639.83 5%  791.03 5  958.23
Y 196.93 Y, ~ 9284.38 ¥  387.84 %  507.33 3 642.84 % 19434 3,:4 961.89
Ty 19859 %  286.37 T 390.16 To  509.97 Ta 64581 T 19769 % ~— 965.54
30 200.25 36 288.37 42 392.48 48 512.66 54 648.81 60 801.00 66 969.23
1% 201.93 %  290.38 Yy 39484 Y% 51532 1 651.82 1 80435 % 972.91
1% 203.61 Y 292.39 Y 39719 1,  518.01 1  654.85 14  807.69 1 97659
%  205.29 Y 294.41 Y% 399.54 %  520.68 Y%  657.85 Y%  811.06 Y% 980.27
% 20699 Yo = 296.42 %  401.89 1%  523.40 %  660.88 Y%~ 814.43 %  983.96
S  208.69 5% 298.46 S 404.27 5%  526.09 %  663.91 S 817.77 %  9871.67
%  210.39 %  300.50 % 406.65 Y%  598.78 Y 66697 ¥ 82117 i/; 991.38
T o 21211 Ts 30256 %  409.03 T 531.50 Yo 670.00 T 82454 Ta ~ 995.09
31 213.83 37 304.60 43 411.41 49 534.22 55 673.06 61 827.94 67 998.83
%  215.56 g 306.67 Y 413.82 g 536.97 % 67612 o  831.34 1%  1002.54
1 921729 14  308.74 1 41620 1%  539.69 1% o 679.21 1% 83474 1  1006.28
¥ 219.03 %  310.81 Y%  418.60 Yo 542.43 % 68227 ¥% 83814 % 1010.02
%  290.78 1%  312.90 Y 421.04 o  545.18 Y  685.36 Yo 84157 Y% 101379
% 222.54 %  314.97 S  423.45 Sa  541.96 5  688.45 5%  845.00 5% 1017.53
3% 22430 ¥ 31707 Y 42588 %  550.71 % 691.56 %  848.43 3/4 1021.30
% 292607 T 31949 T 428.32 %  553.48 Ty 694.65 %  851.85 % 1025.06
32 997.85 38 321.29 44 430716 50 556.26 56 69177 62 85531 68  1028.86
% 299.63 1% 323.42 Y 433.22 g 559.04 1  700.88 g  858.77 :/g 1 032.23
1, 9231.42 1  325.54 1 435.69 1 561.84 1% 704,00 1 862.22 4 1036.42
Y% 233.92 Y%  327.66 Y 43815 Y%  564.65 ¥% 70745 Y%  865.68 %  1040.22
Y%  235.02 %  329.82 Yy 440.62 Yo ~ 567.45 %  710.29 %  869.16 Y  1044.05
5%  236.83 5  331.94 S  443.08 %  570.25 %  7113.43 5%  872.65 5%  1047.84
% 238.65 % 33410 Y 44557 Y%  573.06 Y% 711658 % 87613 :A 1051.67
To  240.48 %  336.25 To  448.07 T 575.89 % T19.75 T  879.62 %  1055.49
33 942.31 39 338.43 45 450.56 51 578.73 57 722.92 63 88310 69 1059.34
5 24415 g 340.61 1y 453.08 %  581.56 % 72610 Y%  886.62 Y% 1063.17
1 1 1 455.60 Y ~ 584.42 1y 129.27 1 890.13 1 1067.02
4 245.99 a 342,79 h 45 A
Y% 24785 Yo 34497 Y  458.10 Y  587.28 Yp  732.44 Y 893.67 % 1070.87
1 Y 1 Yo  460.65 Y  590.14 1y  735.65 % 897.18 % 1074.75
o 249.T1 h 34716 Vo o
% 25157 % 349.37 % 46317 %  593.00 S  738.85 5%  900.72 %  1078.61
% 9253.45 %  351.58 3%  465.12 Y% 595.86 Y 742.08 Y% 90427 Y% 1082.49
%  255.33 %  353.79 To 46827 %  598.75 Yo  745.28 %  907.81 T  1086.37

200



L A DI S H C O NTWR OTVLILTETD Q U A LT TY
SEAMLESS FORGED AND ROLLED STEEL RINGS
WEIGHTS OF STEEL DISCS PER INCH OF THICKNESS
piam.  WEIGHT PER  poapy  WEIGHT PER g WEIGHT PER g WEIGHT PER piam.  WEIBHTPER 0 WEIGHT PER 0 WEIGHT PER
70 1090.28 76 1985.19 82 1496.11 88 1723.06 94 1966.05 100 2929504 106  2500.32
Y 109416 Y  1289.41 1% 1500.67 e  1727.96 Y 1971.26 g  2230.84 e  2506.22
14 1098.07 1% 19293.66 % 1505.26 1 1732.86 1% 1976.50 1 2236.41 % 251213
3%  1101.98 3% 1997.88 3%  1509.82 ¥  1737.79 ¥ 1981.77 3%  2242.00 3% 2518.04
1% 1105.89 e  1302.13 o  1514.41 Yo  1742.69 1%  1987.01 1, 294758 1  2523.96
5  1109.83 5  1306.41 5 1519.00 55 1747.62 5  19992.98 54 2953.18 56  2529.89
3% 1113.77 3% 1310.66 34  1523.62 3 1752.55 3,  1997.55 3, 9295877 34  9535.83
Y% 1117.70 Te  1314.94 T 1528.21 V%  1757.51 T  2002.82 Tg 2964.38 Yo 2541.77
71 1121.64 77 1319.21 83 1532.82 89 1762.44 95 2008.09 101 2970.01 107  2547.71
g 1125.58 1% 132352 g  1537.44 % 1767.40 s 2013.38 g 2275.61 1y  2553.67
% 1129.55 14 1327.80 1 1542.09 % 1772.35 14 2018.68 % 29281.25 1% 2559.64
3%  1133.51 3%  1332.10 3 | 1546.70 Y%  1771.34 3%  2023.98 3y  29286.89 3%  9565.61
% 1137.51 %  1336.41 1% 1551.35 1%  1782.30 % = 2099.28 o = 29299254 o 2571.58
5 1141.47 5 134072 5  1556.00 5  1787.28 5 = 2034.60 5  2998.18 5 9257757
3 114547 3,4, 1345.05 3, | 1560.64 3 1792.27 3 2039.93 34 2303.84 3,  2583.56
Yo | 1149.46 Yo  1349.39 T  1565.32 Y%  1797.28 Te  2045.26 T 2309.50 7  2589.56
72 1153.46 78 1353.72 84 1569.99 90 1802.27 96 2050.58 102 2315.18 108 9595.56
%  1157.48 1%  1358.06 Yy | 1574.67 15  1807.28 1 2055.94 g 2320.86 i 2601.57
1% 1161.47 14 1362.39 % | 1579.34 1% 1812.30 1, 2061.29 14 2326.54 14 2607.59
3% 1165.50 3  1366.75 3% | 1584.04 3%  1817.34 3B 2066.65 3 2332.93 Y  2613.62
% 1169.52 Y 137112 1%  1588.72 1%  1822.36 1%  2072.00 o  2337.93 1  2619.65
54  1173.57 5, 1375.48 54  1593.42 5,  1827.40 5 2077.38 54 92343.63 5  92625.69
3 1177.62 3 1379.87 3  1598,15 3  1832.44 34  9082.76 3,  2349.35 3 92631.74
Ve 1181.67 7 1384.26 T  1602.85 7  1837.48 7% 208815 T 2355.07 Te  2637.79
73 1185.72 79 1388.65 85 1607.59 91 1849.55 97 2093.53 103  2360.80 109  2643.84
%  1189.78 1y 1393.04 Yo 16192.32 s  1847.63 g 2098.94 1 2366.53 e 2649.91
1% 1193.85 14, 1397.43 %  1617.05 14 1852.70 14 2104.35 % 92372.97 4  2655.99
3% 1197.93 3%  1401.85 Y 1621.81 3  1857.77 3 2109.76 3%  2378.02 Y 2662.07
T  1202.01 % 140627 o  1626.57 1  1862.84 Yo 211517 %  2383.77 o  2668.16
5 1206.12 5  1410.69 5  1631.33 5  1867.94 5  92120.59 5  92389.53 5,  2674.96
34  1210.20 3 141514 3 1636.09 3  1873.04 3 921926.02 3,  2395.29 3  9680.36
T 121431 Yo 1419.59 s 1640.85 7% 187817 To  2131.46 Yo 2401.07 o 2686.47
74 1218.42 80 142401 86 1645.63 92 1883.27 98 2136.93 104 240685 110  2692.58
e 1229.55 e 1428.48 g 1650,42 14  1888.39 Yo  21492.37 %  2412.63 15 2698.41
1% 1226.66 1, 1432.93 %  1655.21 14 1893.52 Y 2147.84 14 2418.44 1%  2704.03
3% 1230.80 3 1437.41 g 1660.02 3 1898.65 3 2153.31 3 2424.24 Y 2710.68
o 1234.96 o 144188 o  1664.81 o  1903.80 1% 2158.77 % = 2430.05 o 2716.82
5  1239.10 54  1446.36 S  1669.63 5,  1908.93 5  2164.27 5  2435.87 5 2722.97
3 19243.96 34 1450.84 3 1674.47 3%  1914.09 34 92169.77 3, 9441.69 34  2799.13
T 1247.40 s  1455.34 Yo  1679.29 Te 1919.27 s 2175.26 Ty 244753 Y 2735.29
75 1251.59 81 1459.84 87 1684.13 93 1924.43 99 2180.76 105 245337 111  2741.44
g | 1255.76 1  1464.35 1% 1688.98 e 1929.61 Y 2186.25 e  2459.21 Vo  2747.62
1 1259.95 % 1468.88 1, 1693.82 4 1934.80 % 2191.78 1 2465.06 1% 2753.80
3% 1264.14 3%  1473.39 3 1698.67 3%  1939.98 3% 2197.30 3% 2470.92 3 92760.02
Yo  1268.33 Yo  1477.92 %  1703.54 Yo 194517 Yo = 2202.83 1% 2476.78 Y 2766.24
5  1272.53 5  1489.45 5  1708.41 54 1950.38 5  2208.38 55 2482.65 5  2772.42
3% 1276.75 3, 1487.01 3 1713.29 3  1955.59 34  2213.93 3,  92488.53 3, 2778.60
% 1280.94 T  1491.55 % 171819 % 1960.80 Vo 2219.49 Yo 2494.49 T  2784.84
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L A DI S H Cc ONTR OL L E D Q U A L1 TY
SEAMLESS FORGED AND ROLLED STEEL RINGS
WEIGHTS OF STEEL pDI1SCS PER INCH OF THICKNESS
DIAM- WEIGHT PER DIAM- WEIGHT PER DIAM- WEIGHT PER DIAM- WEIGHT PER DIAM- WEIGHT PER DIAM- WEIGHT PER DIAM- WEIGHT PER
INGHES "},’Eﬂ‘“s INGHES Tgﬁgg&:’,ﬁgs- INGHES “!“g,'?,',““ INCHES T’gggﬁ:‘,gs INCHES T'?EESEES' INCHES T@gfﬁg& INCHES "I"gl',‘"fgs
112  2791.08 118 3098.14 124 342122 130  3760.30 136 4115.44 142 448657 148  4873.73
1y 2797.30 1 3104.69 1y 3427.94 1 3767.55 G 4123.01 g 4494.50 13 4881.95
14 2803.52 1, 3111.27 1, 343484 1% 3774.19 14 4130.60 1, 4502.38 1% 489019
¥  2809.76 3% 3117.85 I 3441.75 3 3782.04 3 4138.18 3  4510.30 3 4898.44
1, 2816.00 1% 3124.43 1 3448.67 1%, 3789.30 1 4145.77 1%  4518.22 1  4906.70
54  2822.30 5 3131.03 54 3455.59 55  3796.56 5  4153.37 5 452614 5  4914.96
3, 92828.60 34  3137.63 3, 3462.52 3, 3803.83 3 4160.98 34  4534.08 3,  4923.23
T 2834.88 Yo 314423 Ty 3469.46 T  3811.10 7  4168.59 Vg  4542.03 Tg  4931.51
113 984113 119 3150.86 125 3476.60 131 3818.39 137 417621 143  4549.98 149  4939.80
1y 2847.42 1y 3157.47 13 3483.35 1 3825.67 1y 4183.84 1  4557.93 g 4948.09
14  2853.72 1% 316410 14 3490.31 14, 3832.98 1 4191.47 1 4565.90 1 4956.39
I  2860.02 3 3170.73 ¥ 3497.27 3fy 384028 3 4199.12 3 4573.87 Yy  4964.69
1 9866.33 1% 3177.37 1/ 3504.95 1 3847.59 1 4206.76 1  4581.85 i 4973.00
5,  2872.65 54  3184.02 S  3511.22 54  3854.91 56 4214.42 5,  4589.83 5 4981.32
3, 92878.97 34 3190.68 34  3518.21 3, 3862.24 3 422208 3  4597.83 3 4989.65
7y  2885.30 Y 319734 T  3525.20 Ty 3869.57 g 4229.75 7  4605.83 Y 4997.98
114 92891.64 120 320404 126 353247 132 387690 138  49237.43 144  4613.84 150  5006.34
15 2897.89 g 321026 1, 3539.20 1z 388428 g 424512 1 4621.85 1y  5014.67
1, 2904.34 14 3217.37 1 3546.22 14  3891.73 1 4252.81 1% 4630.00 14 5023.03
% 2910.70 3 3224.06 3  3553.24 3, 3898.96 ¥ 426051 3  4638.04 3 5031.39
%  2917.07 1% 3230.75 1%  3560.26 1 3906.32 1% 4268.21 1 4646.09 1y 5039.75
56  2993.44 5,  3237.46 5, 3567.29 5, 3913.70 55 4275.92 56  4654,15 54  5048.13
3 2929.82 34 324417 3, 3574.33 34 392108 3 49283.64 3 4662.02 3  5056.51
Y 2936.21 7%  3250.89 Y  3581.38 Vg 3928.46 g = 4291.37 1% 467007 Ty 506490
115  2942.61 121 395767 127 3588.76 133  3935.85 139 499941 145 467814 151  5073.30
o = 2949.01 1y 3264.34 /g 3595.49 14 3943.96 1/ 4306.85 1y 4686.20 1 5081.70
1 2955.42 1  3271.08 1, 3602.56 4  3950.67 14 4314.60 14 469428 1% 5090.11
3y 92961.84 3 3277.82 3  3609.63 3% 3958.08 Y 4322.35 3 4702.36 3 5098.53
1%,  2968.26 1% 3284.57 1o 3616.72 1%  3965.50 o  4330.11 Y  4710.45 1%, 5106.95
5 2974.69 5,  3291.33 54  3623.80 S 397294 5 4337.88 5  4718.55 5 5115.38
3 2981.13 3, 3298.10 34 3630.90 34 3980.37 34,  4345.66 3 4726.65 34 5123.82
7 2987.58 T 3304.87 T  3638.00 Y% 3987.82 Vg  A353.44 Yo 473476 %G 5132.26
116 9299400 122 3311.75 128 364550 134 3995.27 140  4361.23 146  4742.89 152  5140.73
1/ 3000.49 13 3318.44 e  3652.63 1y 4002.72 1 4369.06 1,  4751.01 1y 5149.18
14 3007.04 14 3325.28 % 3659.76 1, 4010.19 14 437684 14 4759.14 1 5157.64
3 3013.39 3, 3332.03 3 3666.89 3 4017.66 3y  4384.65 3 4767.28 ¥ 5166.11
14, 3019.87 1, 3338.83 1 3674.04 1, 4025.14 1 4392.47 1 4775.42 1%  5174.59
S 3026.35 S 334565 5, 3681.19 5,  4032.63 S 4400.29 54  4783.57 5, 5183.08
34,  3032.84 3, 335247 34, 3688.35 34  4040.12 3 440813 3, 479173 3 5191.57
Y  3039.34 T 3359.29 Ta 369551 Y  4047.62 Vg 4415.97 Ta  4799.90 T 520007
117 3045.84 123 3366.96 129 370267 135  4055.13 141 4493.81 147  4808.08 153  5208.58
14 3052.35 1 337297 15 3709.87 1y 4062.64 1 4431.67 g 4816.25 1, 5217.10
1,  3058.87 1,  3379.82 14  3717.05 1% 4070.16 1,  4439.53 1, 4894.44 14 5225.62
3  3065.40 34 3386.M 3y 372424 I 4077.69 I 4447.40 3y 4832.64 3% 523414
1% 3071.93 14 339353 Yo 3731.44 1%  4085.23 1fp  4455.27 1, 4840.84 1 5242.68
5,  3078.47 5  3400.40 5 3738.65 5 4092.77 5 4463.16 5,  4849.05 54 59251.22
34  3085.00 3, 3407.28 3, 3745.87 34 4100.32 34 4471.05 3, 4857.26 34  5259.71
Y  3091.57 Vg 341416 Y  3753.09 Y 4107.88 Ty 4478.94 Ty  4865.48 Y 5268.33
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L A DI S H C O NTR OWLIULED Q U A L I T Y
SEAMLESS FORGED AND ROLLED STEEL RINGS
WEIGHTS OF STEEL DISCS PER INCH OF THICKNESS
. VERTEER g VEONSR pwn VEGSR g VRS o VRATSR owe VEREGER o VERGE
NeHEs ~ THICKNESS, pupg  THIGKNESS, pues — THICKNESS, nowes  THIGKNESS noues  THIEKNESS  owes  THEKAESS:  miowes  THIENGSS
154 5927689 160 569610 166 613131 172 658255 178  7049.81 184  7533.09 190  8032.39
14 5285.46 1% 5705.01 1y 614055 g 6592.12 1 7059.72 1 7543.33 1p  8042.96
14 5294.04 14 5713.92 1 6149.79 14 6601.70 1 7069.63 14 7553.58 14  8053.54
3  5302.62 3 5722.84 Y 6159.05 I  6611.29 3  7079.55 3%  7563.83 3%  8064.13
1  5311.21 1  5731.76 1%  6168.30 1  6620.88 o = 7089.47 1 7574.09 T  8074.72
5 5319.81 S  5740.69 5 617157 5 6630.48 5  7099.41 5  7584.35 54 8085.32
3, 5398.42 3,  5749.63 3, 6186.84 34 6640.09 3 7109.34 3 7594.63 3  8095.93
7%  5337.03 T  5758.58 Te 619612 Ty 6649.70 Te 7119.29 T 7604.91 g 8106.54
155 534565 161 5767.52 167  6205.41 173  6659.32 179 712924 185 761519 191 8117.16
14  5354.27 14 5776.48 1 6214.70 1h  6668.94 e 7139.21 1o 7625.49 14 8127.79
14  5362.90 14  5785.45 14, 6224.00 14 6678.58 1 T149.17 1 7635.79 1 8138.43
34 5371.54 3% 5794.42 3%  6233.31 3  6688.22 3%  T159.15 3y 7646.10 3%  8149.07
1% 5380.19 1%  5803.40 1% 624262 1  6697.87 %  T169.13 1  7656.42 % 8159.72
5 5388.84 5, 5812.39 5  6251.94 5 6707.52 S  T1179.12 5  7666.74 5  8170.37
3  5397.50 34 5821.38 3 6261.27 3% 6717.18 3 7189.11 3% 7677.07 3,  8181.04
Yo 540617 7%  5830.38 Te 6270.60 Y  6726.85 Yo T1199.11 Yo 7687.40 Yo 8191.71
156 541485 162 583939 168 6279.95 174 673653 180 720912 186  7697.74 192  8202.38
14 5492353 1y 5848.40 1 628929 15 6746.21 1 7219.14 1%  7708.10 14 821307
1 543222 14  5857.43 14 6298.65 14  6755.90 1% 7299.16 14 7718.45 14 8223.76
3  5440.91 3y  5866.46 3%  6308.01 3  6765.60 3  7239.19 3  7728.82 3y  89234.45
1  5449.61 1%  5875.49 1%  6317.38 1  6775.30 1%  7249.93 1% 773919 1y 89245.16
5 5458.32 54 588453 54 6326.76 5  6785.01 5  7259.27 5, 7149.56 54 89255.87
3 5467.04 3, 5893.58 3,  6336.14 3 6794.73 3 7269.32 3  7759.95 3,  8966.59
T 5475.76 T 5902.64 T  6345.53 Yo  6804.45 T 71279.38 Y 1770.34 Tg 8277.31
157 548449 163 5911.70 169 635493 175 681418 181  7289.44 187 7780.74 193  8988.03
1 5493.23 1 5920.77 14  6364.33 1 6823.92 1 7299.52 i 7791.15 1% 829877
14 5501.97 14 5929.85 14 6373.74 14  6833.66 14 7309.60 1% 7801.56 14 8309.51
3 5510.72 3% 5938.94 3%  6383.16 3y  6843.42 Yy  7319.68 3% 7811.98 3,  8320.27
1 5519.48 1% 5948.03 1y  6392.58 1  6853.17 Yy 7329.77 1 7829.40 1%  8331.03
5, 5528.95 5 5957.13 5  6402.02 5 6862.94 5  7339.87 5 7832.84 5  8341.79
34 5537.02 3, 5966.23 34 6411.45 3% 6872.71 3 7349.98 34  7843.28 34 8352.57
s  5545.80 T 5975.34 T 642090 T  6882.49 T 7360.09 Ve 7853.72 %  8363.35
158 555458 164 5984.46 170 643035 176 689228 182 737022 188  7864.18 194 837414
14 5563.38 16 599359 g  6439.81 14 690207 1 7380.34 1 7874.64 1% 838493
14 5572.18 14 6002.72 1, 6449.98 14 6911.87 14 7390.48 14  7885.11 4 J 8395.73
3% 5580.98 3%  6011.86 3  6458.75 3 6921.68 34 7400.62 3%  7895.58 3%  B406.54
14 5589.80 16 6021.01 1h  6468.23 e  6931.50 o 7410.77 o  7906.06 o 8417.36
54 5598.62 5 6030.16 5 647172 5 694132 54  7420.92 5  7916.55 54 8428.18
3,  5607.44 34  6039.32 3 6487.22 3  6951.15 3, 7431.09 3 7927.05 34  8439.01
s 5616.28 T  6048.49 Ta 6496.72 T  6960.98 Yo T441.26 Te 7937.55 Vg 8449.85
159 5625.12 165 6057.67 171 6506.23 177 6970.82 183 7451.43 189 794806 195 8460.69
14 5633.97 1 6066.85 1 6515.75 1h  6980.67 1% 7461.61 14 7958.58 14 847154
14 56492.82 14 6076.04 1% 6525.27 14 6990.53 14 7471.80 14 7969.10 14 8482.40
3  5651.69 34 6085.23 3  6534.80 3 7000.39 34 7482.00 3 7979.63 3y  B493.26
1% 566056 1y 609443 Yo  6544.34 1% 7010.26 1% 7492.21 % 799017 1%  8504.13
54  5669.43 5  6103.31 5 6553.88 5, 7020.14 54  7502.42 5  8000.72 5  8515.01
3 5678.32 3 6112.86 34  6563.43 34  7030.02 34  7512.63 34 8011.27 34 8525.90
T  5687.21 T 61292.08 Te 6572.99 Y 7039.91 %  7522.86 %  8021.83 Y%  8536.79
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