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Strand TD13.1 GEOMETRY
Sub - Strand TD13.1.4 Solid Geometry & Surface Development
Content Learning Outcome TD13.1.4.1 Develop intersections of cones and spheres and, transition pieces.

QUESTION 1

Draw the given block in isometric projection using measurements given on shape.
Start from the given centre O.

Introduction 

Transition pieces are the sheet metal objects used for connecting pipes or openings either of different shapes 
of cross sections or of same cross sections but not arranged in identical positions. In majority of the cases, 
the transition pieces are composed of plane surfaces and conical shapes. The conical surfaces are developed 
by triangulation technique. 
The triangulation development is employed to obtain the development of transition pieces. These consist of 
the following: 
 Transition pieces joining a curved cross section to a non-curved cross section (e.g. Square to round, 

hexagon to round, square to ellipse, etc.). 
 Joining two non-curved cross sections (e.g. square to hexagon, square to rectangle, square to square in un-

identical positions). 
 Joining only two curve sections (e.g. Circle to oval, circle to an ellipse, etc.). 
 In this method, the lateral surfaces of the transition pieces are divided in to a number of triangles. By 

finding the true lengths of the sides of each triangle, the development is drawn by laying each one of the 
triangles in their true shapes adjoining each other.
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WORKED EXAMPLE

SQUARE TO ROUND, AXES I N LINE

Draw the full size elevation, plan and development of the transition piece shown
below.

METHOD

Draw the elevation and plan.
Divide the circumference of the circle into twelve congruent segments and join 
back to the corner of the square.
Determine the true lengths of the crease lines by rotating them about a corner of 
the square until they are parallel to the VP. The elevation the in this position will
show true length.

DEVELOPMENT

Draw in the base line B1C.
Determine point 0 by drawing arcs from
B1 and C with radius equal to TL 0.
Draw EO at right angles to B1C.
With C as centre, draw arcs, radii
TL 0, 3 and TL 1, 2.
With dividers set to one-twelfth of the circumference, mark off 7, 2 and 3 on the
appropriate arcs.

To determine point D
Draw an arc, radius TL 3, to intersect an arc drawn from point C, radius 50 mm.
Repeat these steps until the complete development is drawn.
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THE END

THE END

WORKED EXAMPLE

QUESTION 1

Given:An incomplete views of the round to square transition piece 

Required: Complete the two views
Find the true length
Draw the surface development by triangulation. Start from seam 1-E


