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36'Yr 37 
".

39 4

4ly, 4 1'/, <t/ d8 5
t7,l 43 50'l 

^
6

43 trO]/ 51 ',/, 
^

7

A1\ d a9ti. 52

t8"
P ipe

23 26'l . 29t,; 32ctt 0

24t4 30'i ??t,

1al l! 30 e, 361^ )
JJ ,T 3 51,,'i 387 4I 3

4 t:'(, 4l zatll
46\" 4

46 4 6,,\ (n 5
48t. 48"',, 50 5?', 6

49t,/. 5t, 53r,,;
d8" 4gt 51 I

20,,
Pipe

25' a ;:8t; 3l 0

26 29', 33

30 3 36 2
1 39

-:,1- ii--.ol
3

.1oLt, .:6 .,

52 5) qf7 5

53 53t/, 6

5J )
5d 55yl 57 8

Pipe

1 9r/ 0

29\; 37 I
1?ll 36
t \1/ 43r 3

5? 5 1'j,

!t l\- 56".i " I
-1 ^1,'- -l

5

6

60r 601;
6C 50 I

(f.''PE'l) 5Tlt|'{DARD t{t/Gl"l I

TH C/L
YIIE
]F F P, LINES WiTH OUTSIDE RAOIIJS OF

i

L
t:

l.
i'
1..
l.
I

I').

B, O. P, LINE5 }YiTH OUTsIDE RAOIU5 OF E

- 
SizE oF ELsow

6,' 8" I0" I2" NO

2"
P ipe

6l E't/ ?0 
";

? 5t t/, 0

6v. lt1,i \ttl 20'v, 
^

1At/ I
I I 9/ 6r/, 21v, ?6 2

5"i. 2v. 7 2?, )7e 3
(lJl 8 3% 8Y 2311. a9J 4

6"1 9 t 4'4u 9sA 24'.1/,. 301 5

/Y^ 5 101/. 25'51^ 3l v, 6

l0'1. 5'A 21ti 27 7

1071. 2tti )7 t/ 11 1/ 8

P ipe

9l: lBtY, 23 0
gt)/, 

^
19u I

5t/, 19','" a,tllt 2

7 I 5,/. 6v, 20tsl )\t5/. 3

I l/t 17s, ans/ 4

Ot 19/ ol 2 3',l 29\i 5
g r/, 45. fgrr,l 25'/,. 30,1 6

t0 l5r 2015t 26tA ?ar' 7

10r,. l5t 21r,. 27',, at l, I

P ipe

gr tl l7v 22t. 0

at I 3i, t 7tl, 22e,

--= gt I 9,,, 23, 2

0", rEt 1rl]

2 l6l 21",,; )Ae 4

3 )8: 23\', to /, 5

25 30r 6

5 ?0t' 26Vl 3l 7

2lt 261, 3 21. 8

6"
P ipe

I I".. I 51, r91 0
) 11. ls1 20 I
l)t l6l 1t 2

I,l' to,i

20t_t:

22t1,

IJ J

l6l ,(ri 4

t8 27 | t,', 5
I gr, 241 2g','. 6

291..--
21 ;;i

3l ", 7

8



_r:!8.0w

I 0,' I2" 16" I 8,' 20" NO

8,,
P ipo

l3tt aa: ? 6t,i 3l 351; 0

I 4y. lRr )?,.: 27't . 3l 3 '/l

t5't^ t9'1- 24r', 2g rt 33)l 3 lt/
.J 2

t1r/ 3t'/, aalt/ J 3

20,_l 2 ttt/, 
^

39 A

aar/ 27Y, 32y, 37t
24,/, 29 35r. t0 4J t) 50 A 6

?6 I t2 ,18'4 a

26t/. 32t1. J/ t3 49\/; 5 5/ 8

't 0,'
P ipc

l 61i 201 ?ll 2E"/.. 1 0

16r7. 201,,, 1< ?9'. 3 I

l8'1. 22 )al 3l ?(, )
1ta/ 30 3r 39 3

25 2?',i. 'l'l u ?Q}'

28t/,. 32tt/, 37 5

301 35,i, .r 0i,i .15 50 6

3t.i. J b'/. A7 7

31I7 
^

11 L/ J3, 5J o

'12,'

P ipe

I8l 26tt, J 0

l9 IJ ?7 .l

?t11,' 30 ')

19 33 3 3

33 37

33 J6 5

:!--\L
37 

"',. 

-
lv'to- .15 (n, I

lv '6J53", ^ I

6

.!7,, 7

,18"1 8

I 4,,

P ipc

?l rr 2 5tt 29tll 0

22"1 26 3otyl
,)

25 29 33 2

29 331 37' 3

3.11 39, 12'4 4

381/, t 1, ,16 ' 5

J1'/, ) -50 6

t2' 47'yl 531 7

,13 rI I

O, P, LII.iE5 lrITH OUT5IDE RAtrIU5 C

SIZE OF ELBOd
)8., i 20,, t )? No

16,,

Pipc

3E 0

2syl 29tt 
^

33 37'.
aot/ 32"" 36tr )
11t/. 4l 15"'. J
loll/ 46v, 50'2. 4

a1t t/, . a7 v. st y. 5

stY. 56 60Lt/,, 6

48"',^ 531 59 64v, 7

{ 9,,/, 5.r r 501 56 8

26t '/, 30t'l . 34r 0

28 ltt/, 
^ 36 I

3l',1 35rl . 39'i ,
36tt/, do.'./,; 4 4l'. 3

Pipe
43 47 5( 4

ABI'/,. (re 56ti, 5
(11/ 56'. 6r% 6

53"1 59 )i 6tl 7

60 ). 66 I

Pipe

29'.'. 1t _' 0

30r. 34ri, ^ I

34'|/, 
^

llSr ?

{0rrr, 3

48'1. 5lr 4

54" 57'
57'1 621 6

591 talSt 7

60L 66 8

)a,'

P rpe

3l 0
33'ti
37 '1i, - 2
n,!t, J

53r 4

59 s

6 31i 6

65"i. 7

66 8

J



S Y/ITH IhSIDE RADIiJ5 OF ELBOW
ZE OF ELgOW 5lZE OF ELSOYI

il--
I

I'
I

I 
PrPE

tttr l_Iq-=-It rI'1I_-]:
il 6I iro1;Tr3r;lr5,;-i--F,;. s ,; :ro t -lI3 1 f is ..;-i-6

5r;. i 6',;" . 8",i. l)'..,0 | l3'/ir lt5r..;, I I
i 4'," | /'i.^' I I r.' | 12 Z."l lJ,r,io'| 0

[----i:;tI: 7 ,^'r*?n:- rr-"i ].r,i,;. -i--r--
T---.- l-;l I ' 

,; -l-r o-fl] z r l-r s ,i.-f-z -

27 ti.129 
'41

25\. i 27 '1"129

28t%. i 30 rr4.

33 t'1. i35 ll
31r. i361,. | 7
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ANGLES BETWEEN BOLT HOLES OF FLANGES

BOLT HOLES STRADDLE C/L
4 HOLES 900

I HOI FS {50
l2 t10L ES 300

16 HOLES 22r'2o - 45'
20 HOLES 180 - 360

24 HOLES I50 - 3oo - 450

BOLT HOLES

8 HOLES 22lro

20 HOLES 90

24 HOLES Ttto



PIPE TEMPLATE LAYOUT USING ORDINATE
LENGTHS FROM TABLES IN THIS BOOK.

l. Usc o picce o{ drovring []opcr or lreovicr rnoteriol tlrol is wider tlron tIre pipc cirr:rrr
{crcnce.

The length should be ihe dimension of lhe longesl ordincrle plus <rrr ollowon<.,:
l" or more {or dimension "A" shoulr in drowings. The lcrrgtlr o{ tcrrrlrlrrl.r, (,,r ru1,p,,r

on elbc*s ore on exception ond should be tlre lcngth o{ tlrc r.rrrl l,r < r.rrtr.r o( '/ t . l{, ,

bows os shown.

t

)r
sure

it tiris
li:ct i;

pcpcr oround tlrc prpc orrd cul it so llrot tlre r-.rr<l:, <r[ 11,., 1r,,Jr,', lr,..t nrr

is kcpt squcrc witlr tlrc pipe.
.'l

3. Drct" ihc vzroporound o, r.ri"rer,ce lir,c ond dro* lhe ordirrole lincs in eiqlrtlrs
leenths.

Lcyout the ordinote lcngth: {ronr lobles in this book. Drorv ihe templote curvc
slrorvn being surc to conto.il ot lcost 3.or ntore points or orCinole lines o, oll tinres
[rench curve or irregulcr curve is hclpfur in drorving so thot ihere wrll be o smooth cu

{or beltcr occurocy. The usc of sixleerr ordinote lines is more occurole thon eighths.

:

TEI.{PLAI'E FOR MITER CUT IN EIGHTHS

rI
oursrDE ctncuuprnENcE oF PIPE 

-----i
TEMPLATE FOR MITER CUT IN SIXTEENTHS

-r_

_L_
OUTSIDE CIRCUMFERENCE OF

OIMENSION "A.' TO BE 2'' OR

EFERENCE LIN€

P|PE 

--J

MORE



BRANCH TEMPLATE FOR SAOOLE ON TEE

OUTSIDE CIRCUMFERENCE OF BRANCH

DtI,/IENSION..A,.TO BE 2.,OR MORE

KEEP CUTTII{G TIP POII{TED TO CENTER OF PIPE

AT ALL TIMES WHEN CUTTING.

-]
'A

_1

-1

OUTSIDE CIRCUMFERENCE OF BRANCH

DIMENSION "A,.TO BE 2'' OR MORE

KEEP CUTTING TIP POINTED TO CENTER OF PIPE

AT ALL TIMES WHEN CUTTING.

REFERENCE LINE

BRANCH TEMPLATE FOR 90O ECCENTRIC TEES

REFERENCE LINE



BRANCH TEMPLATiE FOR LATERALS

OUTSIDE CIRCUMFERENCE OF BRANCH

DIMENSIOI{..A.'TO BE 2'OR MORE

KEEP CUTTING TIP POINTED TO CENTER OF_PIPE
AT ALt. TII{ES VIHEN CUTTIN6.

_1

I

-t

I]RA}.iCH TEI.1PLAl'E
LONG

FCIR SUPPORT Ott BACK OF 90C

RADIUS ELBOWS

I
I

I

2. r

REFERENCE LINE

l,-- ourslDE CTRCUMFERENCE OF SU''ORT --.-- - I
T 

vU I JIVE LtNlUmr LALr\vL vI Jvr I v^, 
I

DIMENSION 2.R TO BE THE LENGTH OF 2 RADII OF

ELBOW

KEEP CUTTING TIP POINTED TO CENTER OF PIPE

AT ALL TIMES WHEN CUTTING

RE FEfiENCE
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UJ?
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IJJ
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L:O
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V-
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^cE-Jz lYir q t)
o_o: ey= tt
E;96;E L
O-: : 9: o' )
trJ< JQ- O

--rD?C 
\

:^AO^C Ju.:.: o.Y ^a\66-6: U

;EE:E9 K
oJtrt;Eo J
8,cr 6n P g
6--.\1,_ 

-

=dd=d; H(o >\>(! >.co
6-5i 5 _56

a-5,t

FORMULA USED
| : CIRCUMFERENCE OF PIPE O.D.

DIVIDED BY NUMBER OF ARMS
B : DIMENSION "A" x .875
Q = DIMENSION "A" x .5

L = CIECUMFERENCE OF PIPE O.D.
DIVIDED BY 4

NUMBEB OF ABMS = CIRCUMFERENCE
OF PIPE O.D. DIVIDED BY 5
FIVE ARN4S TO BE MINIMUM
USE A RADIAL CUT.

eCVOVtD(D

o
ttl
I
J
UJ
ul
o.
lU
(5
z
E
o

[rJ
0-
d
Lt
o
u.,i

O
Z
u.J

cr
LUu

)og
I

ORANGE PEEL HEAD (lnches)

Plpe
Slze

No. ol
Arms A B c L Y*

2 5 1 t/z 15A" 3h 11/" s/g

21!^ 5 1
t3/ta ls|a '/8 21/o 3h

3 5 a-/ 16 11%o 13/v 23/a 1s/tt

J'/.2 5 z'/z 23/'a 1Yo 33/ta 11Aa

4 5 213/ra 21s/tz 17ha 3e/,a 13hs

5 E 3tiz 3tAa 13/, 43/a lrAa

6 A 43/rs 3Va 21Aa 5Y, 13h

8 t) 4'/z atq/J 716 2,/o 6t/o 2Yo

10 4t 3/to 47/zz 213/2, 87/ro 2t3/ta

12 a 43is 2t/z IO e716



T
I

I

l\/c-l-Y r

COi.JCETiTBIC NEDUCER LAYOUT

"A" = Circumference of large plpe divided by No. of arms.

"8" = Circumlerence of small pipe divideti by No. ol a(ms

-. 
"Q" = Dilterence of pipe O. D.'s x 1 .3

c, G.
ouJrro
:oo9
>-E
5e
iUE
qfi
;' c.l

=zIoFO

"N" = Number of arrr,s = dilierence of pipe O.

1.33 Minimum 4 arms.

1. Draw wraparound line on pipe equal to dimension"C".

2. On this line mark of f divisions per dimension "A'.

3. Draw lines on pipe hallvray belween each dimension "A"

4. Mark off dimension "B." on these lines at end of pipe

with '/, on each side of line.

5. Draw lines to connect points

around line.

to points at wrap-

6. Burn out sections beliveen arnts

then bevelarms.

Llsrn9 a

-- cr
LU ,,,a>i
coJ

IIlrIBJl0-
lo-l*lo

r.J.r ]O]zlurlcrlrul

FI
IOI

1
I



ffi
2 x 1t/, 5 1Y, 1%a 5/a 4 x 31/2 5 ?"/'!- 2r/t l/rp- I

2 x 11/o 5 1Yz 1%o 15/r^ 4x3 5 2ts/to .)\t. t16 1%n I- -----l

2x1 5 1Yz '%e 13/a 4 x 2r/, 5 2,3/ts 'l'.%n
?'b_-l

21/2 x 2 5 1t7,o 11/, r%. 4x2 5 213/ra ..].'h .

- 
17rq.

I '/, o_

t%o

2r/. I

37, I

gtY,,, ]

i'i
21h x 1 \/^ q 1r%s 13/re 1Yo 4 x 11/, J '?-, J/rc

2\/t x 11/.
q

1 ,%o 1 r/ro 1s/rt 4 x 11/. )-a'-
a t3/L /16

2-t/, x 1 5 1 tx/ts !1/ 2 4x1
3 x 21/1 5 2x/ 1 13/r 

o
l3/tc 5x4 5 a \:\l tb_-

2'/ro'\v2 5 23iro 1 r/z 1'/t 5x3|2 5 11t
"/2 2'1,

3 x 11/, 5 z-/ 1 3,/r 
o 21/a 5x3 5 3t/t 23/ro 2tr/rt

3 x 1f. cJ I'l ta
'I 

%c z'/e 5 x 21/2 5 31/t 1 t3/ro 311,

3x1 q 23/to '3/te 27/" 5x2 ( 3t/z 1 1/, 4',/a

.tti, x 3 q 2t/z c'/ t6 t,/, 
o 5 x 11/2 5 3tL 1%s 43/o

r/) z'/i cJ 2t/, 1 t1l' 
o 1Yz R x 1'/o a7tr12 1r/,a cl/J /16

J/2xz 5 2r/, 11/z a1/ 5x'l 5 3t/z ,3/r" 5t/z

3'/, x 11/, q 2,/z | "/ta 23/o

3'/, x 11/, t 2t/" l Yre 3%^

-1',t- x I
c 2r/, t%o 31/,

CONCt:NTRIC f]EI]UCERS (Inches)
Plpe
Slze

No. ol
Arms A B c

Plpe
Slze

No. ol
Arms A B c

6x5 q. 45hz 
i

Q1/et2 13/^ '10 x B 7 4'3/ta 3'/a 23/o

6x4 5 45/rt 213/r" 21/o 10x6 7 413/," 53/a

6x31, 5 45he 2'/, J'lr e 10 x 5 7 41sAa 2t/t 6r/o

6x3 5 43/r, 4t/ra 10 x 4 d 47/u 13/o o'/a

6 x 2t/, 5 45/y 1t3/ta 4'/" 10 x 3/2 I n3t 13/ 83/n

6 x?- 6 31s/tz 1',/o 5t/z 10 x 3 10 33/a 1'/tt 9'/' o

6 x 1t/, 6 3t5/zt 1 6,/a 10 x 2r/, 1l altu /16
,r/ra 10'/o

Bx6 : 6 4',/z 3t5/"" 25/t 12 x 10 B 5 47/tz z-/a

Bx5 r 6 4,/t 22e/tz q 12 x B 10 4 223/tz 53/^

Bx4 6 4t/z 2rtAz 53/.r 12 x 6 10 4 23/v 8

B x 31/2 6 4r/, 23/tz 6 12x5 '10 4 13/o 93/e

8x3 7 3t/o 1s/ro 6r%" 12x4 11 321/^, ' 1e/., 103/o

B x 21/, B 33/a 7,/z 12 x 3Yz 12 31r/t, 1t/o 1 13/e

Bx2 I 33/a 15/rc 81h 12 x 3 12 3tt/sz t5/ta 12

I

_t



#i-I,i , ;, TEMPLATE LAYour FoR AN

iil.l EccENrRlc REoUCEB
I Tho use o, a template for an eccenlric reducer is simpler
rsnd rnore accurate than marking off the pipe. Use sheet

i'metal or gaskei material aboul thz" thick. The material
should b€ slightly longer than the pipe circumference. The' width should be about 4" more than dimension "E". Check

: the material and be sure it is exactly square. Fit the material
around the circumlerence ol the pipe and mark and cut it
so that the ends of material just meet on the pipe. The
steps below shou ld be lollowed.

1. Draw a base line on tlre template 3" up irom the edge.
2. Oraw a center line on the template in the exact center

forarm il1.
3. At this centerline on the base line mark off % circum-

ferences on each side ot ternplate.

START THESE STEPS AT THE LEFT SIDE OF
TEMPLATE AND REPEAT EACH STEP FOR

THE RIGHT SiJE.
1. At left edge of template mark dimension "F" trom base

line.
At this point mark olf dinrension 1f2 A lot atm il4.
Mark off dimension "8".
Mark of f dimension "A" lor arm fr3.
Markolldimension "C".
Mark oltdimension "A" lor arm#2.
At centerline of lemplate mark ol{ /2 of dimension"A"
on each side lor arm # 1 .

8. Draw in lirres lor each arrn to points marked on base
line.

Use a radial cut and bevel each arm alter cutting. Heat
and shape the bottom arm f irst, then heal the remain-
ing arms so that tttey may be pulied down as well as in.

These eccentric reCucers can be cut back for each larger
size of pipe as required.

Irl
pO
lf,
OO;rU
<aE

lrJ 
=kt

^ 
LL,

Eo
fitr
Ft!

cr
o
LL

2.

3.
4.
(
6.
7.

tu
&
E
t-L
o
[!
C)z
uJ
cf
UJtr
lo
cr
6



ECCENTRIC REOUCERS (lnches)

3x2 31/z r 2

A: r5.--/ io
,5At

a* 't tF, $=
1t6 Q= 7l

D= 7k p= 1y,
c- 5,io f=
f = 4e/ts f = 53At

11/2 A = 1r3/tz 1y2 A : 1r3/t,

3" Pipe Circum 11 3 t1r" P ip e C i rc u m='l 2elr o'

fi Circum - 13/a" % Circum = 1e/te"

E
lr,o)
or!
G

9'
G

z
UJ
o
o
u,

c9 (o
o) (c
@(O lr)qa c']
xxx
aaaooo)ooo
oo0)
L!L

"i o o o)
Qeer
LLLgofl:)!ooo
O)LLLd)

):o0)odX
;. U U U L-i YvEEg: 

=n el:llu^ :<
H g o o'.o (o:,, e
Y t.]--++.-w 6*'aOOOO=_ ;

E I ! IO E S
g h'k- I (6
! v v vv L
OL!L*oooxy o

F-

:-tii 5 o :lo

I
J

i

_t
ll lt ll ll [ [

k bbbi,rL

ia-- s x rh
ECCENTB lC REDUCERS (lnches)

D = ltt/ra

[= 63i" ll E- 83/a

---- - 
r /8

1t/2 P,. 113itz

4" PiPe Circum = 141/a"

',l,Circum = 11:"

1tf2 A = 1r1/.,a

5" PiPe Circum = -171/2"
t,( Circum =



ECCENTRIC FEDUCER (lnches)
613 il 8x4

fl= 13/,

$=
2Y,

1l/ta
u=

t3r',e li 3 =

lr,Iic =

Q = 2t jeii o -- 3V,
E= f 1,j
f = 81'/,6 11 F = 1 1Yt
11/2A= 2:1\6il'l1,,2A= Z5/,

6" Prpe Circum = ZOt7,:a" ll g', pipe Circum = 2?W
Y, Circum = Zt;" II li, ai-r- = 3yr,

t-

LAYING OUT HOLES IN FLANGES

FORMULA; For finding Dim. "A", multlpty the bolt circle
diameter times the SINE ot one half of the angle between
the holes.45' minus ?21/zo shown

A'I-.l

ECCENTRTC BEDUCEBS (lnche!)
10r6 12r6

A- Zsia

$= 1l/
' ,,16 $: | "/a

u= t'i8 e = 33/,a
p= 3Y, P = 413Aa

f: t 67e f= 19Y'
p= p = 16e/ro

1l/z a = 3,szis 11/2 A = 31%s

_1 0" Pipe Circum = iar" 12" Pipe Circunt = 4C1io"
TeCircum - 

- 
At/tt" lrir Circum = g"

BOL T
NO OF

CIRCL E
HOL E5

OIAM X

NO OF

HOLES

BOLT
CIRCL E

DIAM X

4 707 1 20 .1 564

6 500 I 30s

8 J61/ 1a I l20

12 .2588 32 09 80

l6 195l 36 087 l
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HOW TO LAY CUT CA3]\ATE LINES AND LENGTHS

FOR A COfiC=l;TFi3 CE A TANGENTIAL NOZZLE

T

Sel a pa.r c'
cl the nczz.3
ol lne iesse
ii;s:ol.:::e:

..:.-:::3:a:rus that will eqLJa: the l.D.
,.,-:- : s:.3e fitted to lhe outside wall

-ie::.:e's lcr the O.D. of the nozzle if

s :: ia .3i:re vessel.

\r,,;.h.,,- a?.< ^^f-a^' -,se: scribe an arc of 1800 0n a

p,e:e of gasra: t '.'.a'.e, c: sneet metal and draw a line

ac,'oss:a;s:.a ' atta ?

3. Draw Iines =3 anc =i :- 3 ;en3:h of this material.

Use dividers:c slep clf each hal{ of the semi-circle
into 4 equai secliots cl 221/2". At these points on

half circle i ra\y t ne I rrres ; l, ;2, and t3 as be{ore.

On a table or olher surface scribe an arc at a radius
that will equal the O.D. or the l.D. of the vessel wall
that you will lit the nozzle to. !
Place markecJ off marerial in exact position you want on

this arc and make sure it is square with the vessel. lf
you dre making a tangential type nozzle be sure that the
O.D. of the noztle ioes not extend beyonci the outside
wallot the vessel.

Hold material in position and at high poinl o, vessel

wall draw a ref erence or wraparound line onlo the mate-
rial. Sometimes line #0 has a length so be sure you
have the h ig h point.

Scribe the vessel radius onto the rnaterial. You now have

the orcjinates lengths on lhe material.

The template layout for either of these types is shown
in the templatc IayoLrr section ol this book.

ORDINATE LINES AND LENGTH9'

Spacing ordinate lines with dividers is recommended, how-

ever these spacings can also be calculated. Line numbers
belovr are {rom concentric tyPe.

Line iJ4 = Yz the LD. or the O.D. of the pipe or nozzle.

Line ir 1 = Dimension H4 " .3827

Line 1,2 = Dimension lt4 x .7Q7

Lrrrr: ri3 . Dirncnsion it4, .9239



PIPE COIL INSIDE TANI(

FORMULA FOR DIMbNSION "L"
"R"'2xS|NEo{%

' degrees ol sector-

COIL INSIDE TANK

A = lnside radius o{ lank
B = Clearance insidetank r
R = Radius of coil
L . Center lo cenler lenqth

PIPE COIL OUTSIDE TANK 
"

FORMULA FOR DIMENSION "L''
"R" x 2, TANGENT of %

degrees of sector.

COIL OUTSIDE TANK

Outside radiub of tank
Clearancc outside tank
Radius ol coil
Center to center length

A
B

R

L

Angle ol
Flttlng

No. ol Plpes
per Coll

TANK COILS



'8"

I
l. gon luttN .l',('

2 - 135(' It,ltNl, n1r1,tt <.tll5

LAYOUT FOR I PIECE 45O ANGLE IRON BRACKET

LAYOUT FOR A

3 Pl[C[ 45o AN(;t t

IRor'l tttin (.K t. I

CUT ANGI I 5

"8"
,

II ONE PIECE 45O

ANGLE IRON SRACKET
SEE LAYOUT BELOW

,: -1

DIMENSIOtIS FOR THE LAYOUT OF /TNGLE ltiON MITER CUTS

iI ll." cur FoR 22,"," Tu*-'.--:w -I-UBN-:-Up-I!-I-91]
One Pi"ce "D" lTwo Piecc

67Y2o CUl FOR l35o TURN =



:;.,;'-::'. SPEC:it- C:F::. r i11ArrlNU ' l/
Speci:l ciise:s ..'c' lis degree o{ risc & turn

ora knoYn.

FORMULI, The ccsire oi iegree o{ rise iimes ihe
, cosine cf iecree c'i :::r "qu"ls the cosine of de'

gr€e o{ elbow,
FinC rhe ie;:ee cf the bottom elbow:

The c:s:e c: '::: ::se is '707 times '865 the
cosine ci 33: '-:: ecrcis .6.l23 the cosine of
deqree oi e.5or. Frc; :ire trig tobles the degree
rhci hcs .5'.23 icr i:s ccsi:re is 520 - 14'. This is
the cegree:i rhe !s':cttl ei!ow.

The top elbo* h:s c turn of 500 snd is thc
conplemen: of lurn oi the cottom elbow. The de'
gree oi rise olwoys ;s the somc for both elbows'

FinC the degree o{ the top elbow:
The cosine of 450 rise is .707 times.500 the

cosine oi 500 iurn equcis .3535 ,he cosine of
dcqrec oi elbo*. Frcm;he trig lobles the o'egree
thJt hos .3535 for iis cosine is 690- l8'. This is
the degree oi the top elbow.

Fini the lengths ol thc sidcs of rtu 2 right tri'
ongles:

Use the 24" (St T) side of rhe 450 ond {igure
theremoining sides. See poges 9 & l0 of lhis book

under (ANGl.- E KNOWN) {or nrethod. Note thot the
(RUN) side of this ongle is olso the (TRAVEL)
side o{ the 300 ongle.

The (TRAVEL) side o{ the ongle oI rise is the
irue length of the offset cenier lo center.

Find the cut length o{ pipe required:

Refer to pogcs 7 & I o{ this book ond drcnving
rB for method of colculoting the end to center o{

obove 2 elbows, os tlte'se nrust bc subtrocted {rom

the center to cenfer of oiiset to give )'ou the cui
length requ ired.
ALL SIMILAR OF FSETS l'{AY BE CALCULATE0
USING THIS PROCEDURE.

SPECIAL OFFSETS
DRAWING : I

lr
I

;

I

I

1

i

I

17



of rlse & turn areSPecol c1!s.3 *
nol lnovn.
FORMUL* Tne ccr;'re .: ce!fee ol rise tlmes the coslne

of degtea ol t.'::: eq-a s :i':e coslne ol degree o, elbow.

- 3, a :c use the dirnensions
: l-re :ne angles of rise andJ- - "

'I :' :^ s Dcok under "TO FIND

-z'. '.^a 3,rc,€ of rise rs 30o and-Yiv v! I'vv ..

3: -se :3Die (ANGLE KNOWN)

Urlng the cosine lirn€s ccsine equalg coslne formula:

The degree ot lhe 5c::or'- e lci.; ,s 36" - 52'

The degree of lne:op eiocw ,s 6O'

Note that th€i toF €.3crv is !he complQrnent of rise ol

the bottom elbcw. 9Co -33" = 6C" . The degree ol the

top elbow. The (RUN) side ol Ine 30" angle is also the

(TBAVEL) side ot the 22o -30' a ng le.

The (TRAVEL) slde ol the angle ol rise ls lhe true

length ot lhe ollset.
Flnd thecut length ol plpe requlred:
Reter to pages 7& B of this book drarving #B for method

of calculating the centers o, the above 2 elbows as lhese

musl be subtracted to give you the cut length required.

All slmlllar olfsets may be crrlculaled uslng this pro-

cedu re.

Note that any 2 coslnes used wlll call lor the sBme

degree ot elbov,,regsrdless ol lhelr relatlonshlp.

SP ECIAL OFFSETS
DRAWTNG f 2 

[

t rt )s:=-.^ ^:^:c I i

ANGI-E". !.'a- .r '-:
z^t'.- :111-

U'e e iy.! v. rY

f or lengtns oi si3es.
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30t) TU RN _. dso R lS€
BOTTOM ELL 520 _ I,I'
ToP ELL 45O

60{) TURN -,{SotilSEBOTTOM ELL 69O _ I8'
TOP ELL 45O

45o TURN -.{so RtsE
BO TTOM ELL 45O
TOP ELL 600

45O TURN - 450 RISE
BoTToM ELL 45o
TOP ELL 600

220 - 30' TURN - 220 - 30' R|SE
BOTTOM E-L 220 -30'ToP ELL 3ro -2t'

,IsOTURN _ 450 RISE
BOTTOM ELL 600
TO.P ELL 600

SPECIAL OFFSETS
SIX EXAMPLES
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CEMEI IO C'NTII DIA{€NSIONS OF €CC€NIRIC TEDUCERS

ANO ECCE'.IIIIC REOUCING TLANGES MAD€ FROM ITIND
rtANo E5.

CENTER TO CENTER DIMENSIO}J5 OF
DIMENSIONS FOR L^YING OUT CUTS

ECCENTRIC .B.W. REDUCERS AI,ID
FOR ECCENTRIC ELIND FLANGES

2 BY
-l 

= t;--

lr/ - I
't) - 6BY

2'/, - l',t"

3 = lol,o
l4 BY

| 5=3"40[ ,=r"-
21.; B Y

BY

,-] =--_.'1_--_ _
llz - ll
'17/)-;..-

--I--l'r.'.-
a _ tL6

-;- -
./2 - ,16

.1 = lle l0 = l1l

8BY

3 - ?'/ro 12 = tL

/ - ^l/c - t/16

6 =l
l6 BY

6=A"io *
8 = 3tlio

IO BY

4 =31L l0 = 21i

6 = 2'le 12 = lr,l

4 3Y

l\/, = 1'1r^ 8 =l7o I4 I

2 = l'/rt

t2 BY

6 = 3'/re

I8 BY

I = 4"/r"
1r/ - lt/ B = 2t4a l0 = 3ti

J=V, l0 =rl 12 = 2',1

14=2
16.= I



LENGTH OF THREAD ON PIPE
LENGTH OF THREAD ON PIPE

THAT I5 SCRE}YED INTO VALVES OR
FITTINGS TO MAKE A TIGHT JOINT
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OUTLET SIZE
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SOCKET WELD

ELLS, TEES, A}ID CROSSES

CENTER TO END AND LAYINC LENGTHS

TO END LAYING LENGTH
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CENTER TO END AND LAYING LENGTHS
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CA5T STEEL FLANGED FITTINGS

ELBOWS, TEES, & CRO55E5
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cctlilJtERCIAL PIPE SIZES
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