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Pipe Fittings - 45° Elbows 

Drawing Symbols for the 45° Elbow

The drawing symbols for the 45° elbow are shown in Figure
3 183.18.



Pipe Fittings - 45° Elbows 

Figure 3.19 45° elbow manual
drawing method.



Pipe Fittings - 45° Elbows 

Figure 3.20 45° elbow
alternative manual
drawing methoddrawing method.



Pipe Fittings - 45° Elbows 

90° Elbows Rolled at 45°
D i ill 90° ll d 45° ll ld d t thDesigners will use one 90° ell and one 45° ell welded together
(see Figure 3.22).



Pipe Fittings - 45° Elbows 

90° Elbows Rolled at 45°
Fi 3 23 h th th hi i f 90° lb ll dFigure 3.23 shows the orthographic views of 90° elbows rolled
at a 45° angle.



Pipe Fittings - 45° Elbows 

90° Elbows Rolled at 45°
Fi 3 24 ill t t th f 45° lli t d th 90°Figure 3.24 illustrates the use of 45° ellipses to draw the 90°

elbow rolled at a 45° angle.



Pipe Fittings - Weld Tee

It is a three-outlet fitting used to make perpendicular
connections to a pipe (like a letter T)connections to a pipe (like a letter T).



Pipe Fittings - Weld Tee

The two terms used to describe the pipe and its perpendicular
connection are header and branch.
Figure 3.26 shows a pipe header with two branch connections. One is
known as a straight tee and the other is a reducing tee. On a straight
t ll th tl t f th i l i i A d i ttee, all three outlets are of the same nominal pipe size. A reducing tee
has a branch that has a smaller line size than the header. Pay particular
attention to the weld dot used to represent the weld on the 12" andp
smaller branch outlet on the reducing tee.



Pipe Fittings - Weld Tee

Drawing Symbols for the Weld Tee
The drawing symbols used to represent the tee are developed fromg y p p
the rotations of the tee into the various orthographic views. Figure
3.27 depicts the rotations of the tee into the profile and horizontal
projection planesprojection planes.



Pipe Fittings - Weld Tee

Drawing Symbols for the Weld Tee
Figure 3 28 shows the drawing symbols derived from the 90°Figure 3.28 shows the drawing symbols derived from the 90
rotations of a straight and reducing tee. Remember, a callout is
required on the reducing tee to identify the header and branch
i Th h d i i l h fi t i th tsizes. The header size is always shown first in the note.



Pipe Fittings - Weld Tee

Drawing the Weld Tee
T di i b d i d h d l h fTwo dimensions must be determined : the center-to-end length of
the header portion of the tee and the length of the branch portion
of the tee. If a straight tee is to be drawn, use the Welded Fittings–g , g
Flanges Dimensioning Chart to find the C dimension of the tee.
The C dimension is the center-to-end measurement for both the
header and branch lengths Therefore the C dimension must beheader and branch lengths. Therefore, the C dimension must be
doubled to find the total length (end-to-end) of the fitting (see
Figure 3.29).



Pipe Fittings - Weld Tee

Drawing the Weld Teeg

Figures 3.30 and 3.31 provide the step-by-step procedures for drawingg p p y p p g
double-line and single-line tee symbols, respectively.



Pipe Fittings - Weld Tee

Drawing the Weld Tee
Figures 3 30 and 3 31 provide the step by step proceduresFigures 3.30 and 3.31 provide the step-by-step procedures
for drawing double-line and single-line tee symbols,
respectively.p y



Pipe Fittings - Weld Tee

Drawing the Weld Tee
Figures 3.31 provide the step-by-step procedures forg p p y p p
drawing single-line tee symbols, respectively.



Pipe Fittings - Weld Tee

Drawing the Weld Tee
When a reducing tee is drawn, the branch length is slightly shorter
than that of a straight tee. Therefore, the new branch length must be
determined The M dimension as defined on the Taylor Forgedetermined. The M dimension, as defined on the Taylor Forge
Seamless Welding Fittings Chart, establishes the length of the
reducing branch. The Taylor Forge Seamless Welding Fittings Chart
i f d i A di Ais found in Appendix A.



Pipe Fittings – The Stub-In

Another method of branching a pipe from a header is called a stub-in.
Quite simply, a hole, either the size of the OD or ID of the desiredQ p y, ,
branch, is bored into the header pipe, and the branch is then stubbed
onto it. To create a better fit, the connecting end of the branch pipe is
cut or coped in such a way as to fit around the hole that has beencut, or coped, in such a way as to fit around the hole that has been
bored into the header pipe. Although the branch connection can be of
the same pipe size as the header or smaller, it cannot be larger. Figure
3.32 depicts the attachment of a stub-in.



Pipe Fittings – The Stub-In

Figure 3.33 depicts the single-line and double-line drawing symbols
for a stub-in connection Notice only one weld dot is shown on thefor a stub in connection. Notice only one weld dot is shown on the
single-line symbol and it is placed at the intersection of the header and
branch pipe lines. Also notice that the weld dot is not a complete
i l h It i i i l d d l th b hicircular shape. It is semi-circular and drawn only on the branching

side of the connection.



Pipe Fittings – The Stub-In (Calculation)

The proximity to which stub-ins can be placed adjacent to one another
is another important consideration. The generally accepted weldingp g y p g
practice is to allow a minimum of 3" between welds or one header
pipe diameter, whichever is larger, between welds. This means 18" (in
Figure 3 34) is the minimum spacing between the two branches (16"Figure 3.34) is the minimum spacing between the two branches (16
and 14").

4’ –
5”



Pipe Fittings – The Stub-In

Stub-in ReinforcementsStub in Reinforcements
Its chief advantage over the tee is cost. Not only is a cost saving
realized in the purchase of a fitting, but also in the installation. Thep g
stub-in requires only one weld, whereas the tee requires three.

When internal conditions such as pressure or temperature of the
dit t l f h ib ti l ticommodity or external forces such as vibrations or pulsations are

placed on a stub-in, special reinforcement may be necessary to prevent
the branch from separating from the header. Three reinforcingp g g
alternatives are listed below:



Pipe Fittings – The Stub-In

Stub-in Reinforcements
Three reinforcing alternatives are listed below:Three reinforcing alternatives are listed below:

• Reinforcing pad. Resembling a round, metal washer that has been bent
to conform to the curvature of the pipe, the reinforcing pad is a ringp p , g p g
cut from steel plate that has a hole in the center equal to the outside
diameter of the branch connection. Once the branch has been welded
to the header the reinforcing pad is slid down the branch to cover theto the header, the reinforcing pad is slid down the branch to cover the
weld connection. The reinforcing pad is then welded to both the
branch and the header.

• Welding saddle. A precision manufactured reinforcing pad, the
welding saddle has a short neck on the branch outlet that is designed
to give additional support to the branch connection Figure 3 35 showsto give additional support to the branch connection. Figure 3.35 shows
single-line and double-line drawing representations of reinforcing
pads and welding saddles.



Pipe Fittings – The Stub-In

Stub-in Reinforcements
Three reinforcing alternatives are listed below:
Figure 3.35 shows single-line and double-line drawing representations
of reinforcing pads and welding saddles.



Pipe Fittings – The Stub-In

Stub-in Reinforcements
Three reinforcing alternatives are listed below:

• O-lets. Purchased fittings, o-lets have one end shaped to the contour
of the outside diameter of the pipe header and the other endof the outside diameter of the pipe header and the other end
manufactured to accept the type of end connections being used on the
branch. O-lets are manufactured for butt-welded, socket-welded, and
threaded connections. Weld-o-lets are manufactured for butt-weld
fittings. Sock-o-lets are made for socket-weld fittings. And thread-o-
lets are available for screwed fittingslets are available for screwed fittings.



Pipe Fittings – The Stub-In

Stub-in Reinforcements
The photograph in Figure 3.36 shows how a thread-o-let sits atop a
h d i b f ldiheader pipe before welding.



Pipe Fittings – The Stub-In

S b i R i fStub-in Reinforcements
Figure 3.37 provides drawing symbols for weld-o-lets, sock-o-lets,
and thread o letsand thread-o-lets.


