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A. Rectangle to Rectangle Transition

TRANA
Generates Layout of Rectangle to Rectangle
Transition without offset.

TRANAO
Generates Layout of Rectangle to Rectangle
Transition with offset.

TRANAOO
Generates Layout of Rectangle to Rectangle
Transition with offset and top rectangle inclined at
an angle.

B. Rectangleto Circle Transition

TRANB
Generates Layout of Rectangle to Circle Transition.

TRANBXO
Generates Layout of Rectangle to Circle Transition
with offset.

TRANBAO
Generates Layout of Rectangle to Circle Transition
with offset and circle inclined at an angle.

C. Cones Development

STCONE (Single Truncated Cone)
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This program generates a flat layout of a single
truncated cone that is cut at an angle at the top.

DTCONE (Double Truncated Cone)
This program generates a flat layout of a double
truncated cone that is cut at an angle at the top and
at the bottom.

CONE-S
Generates Layout of a CONE, in severa predefined
number of pieces and cutting alowance, aong the
length of arectangular sheet.

CONE-60

Generates Layout of a CONE in two identical
pieces along the diagonal of arectangular piece.

CONE-2PS
Generates Layout of a CONE in two identical
pieces along the length of arectangular sheet.

CONE-1P
Generates Layout of a CONE in asingle piece.

CONE-OF
Generates Single Piece Layout of a CONE with
offset.

CONE-20F
Generates Single Piece Layout of a CONE with
offset and Cut Top.

D. Cone-Cylinder Intersection

CONCYLP
Generates Layout of CYLINDER for Cone-
Cylinder intersection with parallel axis.

CONCYLPX
Generates Layout of HOLE in the Cone, for Cone-
Cylinder Intersection with parallel axis.

CONCYLT
Generates Layout of CYLINDER for Cone-
Cylinder intersection with the axis at 90 Degrees.

CONCYLTX
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Generates Layout of HOLE in the Cone, for Cone-
Cylinder intersection with the axis at 90 degrees.

E. Cylinder - Sphere Inter section

CYLSPHR
Generates Layout of CYLINDER for Sphere
Cylinder intersection.

F. Cylinder - Cylinder Intersection

CYLCYLB
Generates Layout of CYLINDER for a Cylinder-
Cylinder intersection when the cylinders are at an
angle without any off <.

CYLCYLC
Generates Layout of CYLINDER for a Cylinder-
Cylinder intersection when the cylinders are offset
and are intersecting at 90 degrees.

CYLCYLD
Generates Layout of CYLINDER for Cylinder-
Cylinder intersection when the cylinders are offset
and intersecting at an angle.

CYLCYLF
Generates Layout of Cylinder for Cylider-Cylinder
intersection when the cylinders intersect at ther
ends, like a picture frame.

CYLHOLE
Generate flat layout of hole in a cylinder for
cylinder-cylinder intersection. The cylinders can be
offset and intersecting at an angle

CYLCFLAT

Generates Layout of Cylinder when the cylinder
intersects with aflat surface.

CYLFLATH
This program generates the shape of the hole in the
flat plate for acylinder to flat plate intersection.

THSELL1
This program generates flat layout of a cylindrica
tank shell and the hole: a hole where the pipe
intersects with the tank shell.
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G. Pyramid Development

PYRAMID1

Generates a Single Piece Layout of a multi sided
PYRAMID with offset.

PYRAMID2

Generates a Single Piece Layout of a multi sided
PYRAMID with offset and cut top.

H. Boxes and Elbows Development

BOXR
Generates Layout of a Rectangular Box.

ELBOW1

Generates Layout of an ELBOW with a predefined
elbow angle.

TELBOW (TAPERED ELBOW)
This program calculates various parameters for an
elbow that is tapered. The program aso draws the
tapered elbow on the screen and automatically
dimensionsit.

B. TANK HEADS

FLATA
This program generates the strip layout of a flat
circular plate with a hole in the center.

SHCONE1

This program generates the strip layout of a shallow
cone with open top.

HEMIS1
This program generates the flat strip layout of a
hemispherical dish.

DISH1
This program generates the flat strip layout of a
spherical tank head.

DISHK
This program generates a flat strip layout of a
spherical dish with aknuckle radius.

SMLayout CAD-CIM Tech. (219) 614-7235 www.cadcim.com

Page-4



INTRODUCTION

SM L ayout

(Sheet Metal Layout)

SMLayout addresses the needs of sheet metal fabricators and manufacturers of sheet
metal products to generate flat layout of some complicated geometric shapes.

Written in AutoLISP, SMLayout can develop flat layout of cones, cylinders, elbows,
rectangular boxes, transitions, cone-cylinder intersections, sphere-cylinder intersections,
cylinder-cylinder intersections, and various shapes of Tank-Heads. The programs have a
dimensioning option that will automatically dimension the flat layout.

SMLayout comes with a menu file that gives the user an option to select a program from
a screen menu or a pull-down menu. The user is prompted to enter information about the
part geometry, and then the program automatically generates the flat layout on the
computer screen. A detailed explanation of the part geometry and the input parameters is
contained in this manual.

SMLayout iseasy to use and the programs do not need any 2D or 3D drawings. The
layout contains intelligent vector information that can be down loaded to a CNC machine
through a CAD/CAM interface.
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LIMITATION OF LIABILITY

In no event will CAD-CIM Technologies be liable for any damage, including loss of
data, loss of profits or other special, incidental, consequential or indirect damages
arising from the use of the programs or accompanying documentation, however

caused and on any theory of liability.

Please sign the enclosed License Agreement and mail it to CAD-CIM Technologies.
After we receive the License Agreement, you will be entitled to receive the following:

1. Oneyear free update.

For moreinformation, please call:

CADCIM Technologies
525 St. AndrewsDrive
Schererville, IN 46375

TEL:- (219) 614-7235

sales@cadcim.com

Note;

It 1s strongly recommended that you first test the programs before
cutting the material.
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INSTALLATION and LOADING

SM L ayout
(Sheet Metal Layout Softwar €)

L oading Programs from the SMLayout Diskette

Start AutoCAD and then enter the following command at AutoCAD's Command:
prompt:

Command: (load " A:\\TRANB")

In this example it is assumed that you want to load the TRANB program from the
SMLayout diskette placed in A drive. When you press the Enter key, AutoCAD
will return the name of the function (TRANB for this example). To run the
program enter the name of the function at the Command: prompt.

Command: TRANB

However, the best and the easiest way to load the programs is to use AutoCAD's
APPLOAD command to load the programs. When you invoke this command,
AutoCAD displays the L oad/Unload Applications dialog box. You can use this
dialog box to load the programs.

Installing SM Layout on Hard Drive

You can aso copy the programs to the hard drive and then load the programs
from drive.
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Please Note:
1. Theinformation you enter should be mathematically correct and realistic.

2. The programs automatically set the dimensioning scale factor to an
appropriate value so as to display the dimensions to correct size.

3. All thedimensions should be entered in decimal format like, 13.065.

4. Before running the program, set the limits so that the entire drawing is
displayed on the screen.

5.  Sometime, you might get "Unknown Command", " Insufficient node space”" or
"Insufficient string space" messages. Check your LISPSTACK and
LISPHEAP values or quit and then get back into the drawing editor. Now
you can load and run the programs again.

Note;

It Is strongly recommended that you first test the programs before
cutting the material.
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TRANA

This program generates L ayout of a Rectangle to Rectangle Transition.

INPUT:
L. Length of Bottom Rectangle
W. Width of Bottom Rectangle
L1. Length of Top Rectangle
W1. Width of Top Rectangle
H. Height of Transition

LAYOUT  OF
TRANSITON

RECTANGLE TO RECTANGLE
TRANSITION

L is the length of the bottom rectangle, and W is the width of the bottom
rectangle. Similarly, L1 is the length and w1l is the width of the top rectangle. The
program assumes the centers of the two rectangles to be aong the same line. This
program can also be used to generate rectangle to square or square to rectangle transition.
If you enter L1=0 and W1=0, program will generate layout of a rectangular pyramid.

The length and width dimensions depend on the final fabrication process. These
dimensions can be measured from inside or outside or they can be the mean of these two
values. Transition height H, is the perpendicular distance between top and bottom
rectangles.
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TRANAO

This program generates Layout of a Rectangle to Rectangle Transition, when the
Top Rectangleis offset to Bottom Rectangle.

INPUT:

L. Length of Bottom Rectangle
W. Width of Bottom Rectangle
L1. Length of Top Rectangle
W1. Width of Top Rectangle

H. Height of Rectangle

XO. X-Offset of Top Rectangle
Y O. Y-Offset of Top Rectangle

TCP VIEW

TRANSITION

LAYOQUT OF TRANSITON

L is the length of the bottom rectangle, and W is the width of the bottom
rectangle. Similarly, L1 is the length and w1l is the width of the top rectangle. The offset
distance XO, is the horizontal distance between the left edge of the top rectangle and the
left edge of the bottom rectangle. Similarly YO, is the horizontal distance between the
front edge of the top rectangle and the front edge of the bottom rectangle. These offset
distances can also have negative values, in which case the top rectangle will extend
outside the boundary of the bottom rectangle. The rectangles could be replaced by
sguares, and the values of L1 and W1 could also be defined as 0. The program
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automatically dimensions the layout. Caution should be exercised when matching the
edges before welding.

The length and width dimensions depend on the final fabrication process. These
dimensions could be measured from inside or outside or they could be the mean of these

two values. Transition height H, is the perpendicular distance between the top and bottom
rectangles.
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TRANAOO

This program generates Layout of a Rectangle to Rectangle Transition when the
Top Rectangleisinclined and offset to the Bottom Rectangle.

INPUT:
L. Length of Bottom Rectangle
W. Width of Bottom Rectangle
L1. Length of Top Rectangle
W1. Width of Top Rectangle
H1 Height of Transition
XO. X-Offset of Top Rectangle
Y O. Y-Offset of Top Rectangle
AX. Offset Angle with XY Plane

L1
= =— X0 ®\
& i AX
& T
BN
% TOP VIEW
L W
TRANSITION )
AX
N\
/ \’
LAYOUT OF
TRANSITON FRONT VIEW

L isthe length of the bottom rectangle and W is the width of the bottom rectangle.
Similarly, L1 is the length and w1l is the width of the top rectangle. The offset distance
XO is the horizonta distance between the left edge of the top rectangle and the left edge
of the bottom rectangle. Similarly, YO is the horizontal distance between the front edge
of the top rectangle and the front edge of the bottom rectangle. AX is the angle that the
top rectangle makes with XY plane, the XY plane being along the length of the bottom
rectangle. The angle AX, can have any vaue as long as the top rectangle intersects the
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left side of the transition. Otherwise, the program will terminate without generating
layout. The offset distances can also have negative values, in which case the top rectangle
will extend outside the boundary of the bottom rectangle. The rectangles could be
replaced by sguares, and the values of L1 and W1 could be defined as 0. The program
automatically dimensions the layout. Caution should be exercised when matching the
edges before welding.

The length and width dimensions depend on the final fabrication process. These
dimensions could be measured from inside or outside or they could be the mean of these
two values. Transition height H is the perpendicular distance between the top and bottom
rectangles.
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TRANB

This program generates Layout of a Rectangleto Circle Transition.

INPUT:

Length of Rectangle Base
Width of Rectangle Base.
Radius of Circle

Height of Transition

Number of Angular Segments

ZLT X

LAYOUT  OF
TRANSITON

RECTANGLE TG CIRCLE
TRANSITION

X is the length of the bottom rectangle, and Y is the width of the bottom
rectangle. R is the radius of the circle. H is the perpendicular distance between the top
circle and the bottom rectangle, and N is the number of segments in the top arc. The
diameter of the top circle could be more than the width or the length of rectangle.

The arc profile consists of straight line segments, and the number of line segments
is determined by the number of angular segments "N". More the number of segments,
smoother and more accurate the transition profile.

The length and width dimensions depend on the final fabrication process. These
dimensions could be measured from inside, outside or they could be the mean of these
two values. Similarly, radius R could be the inner radius, outer radius or the mean of
these two values.
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TRANBAO

This program generates Layout of a Rectangle to Circle Transition, when circle is
inclined and offset to the bottom rectangle

INPUT:

Length of Rectangle Base

Width of Rectangle Base.
Radius of Circle

Offset Distance from Right Edge
Offset Distance from Front Edge
Height of Transition

Number of Angular Segments
Angle of Circlewith XY Plane

CZI>®WH<X

TRANSITION A
|

SIDE VIEW
___@ ________ N
TOP >
" ViEw < |
LAYOUT ©OF ~—— B —= f
TRANSITON - X ———

X is the length of the bottom rectangle, and Y is the width of the bottom
rectangle. H is the perpendicular distance between the center of circle and rectangle, and
N is the number of segments in the top arc. The diameter of the top circle could be more
than the width or the length of rectangle.

The offset distance B is the horizontal distance from the right edge of rectangle to
the vertical center line of circle. Similarly, the offset distance A, is the distance from the
front edge of rectangle to the vertical center line of circle. The Circle Angle U is the
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angle that circle makes with the horizontal plane. The value of this angle should be
smaller than the angle of the left or right face. Otherwise, the program will terminate
without developing the layout. R isradius of circle along the plane of circle.

NOTE:

To develop Layout of the back half of transition, measur e the offset distance
"A" from the back edgeinstead of the front edge. The offset distance " B" remains
same. Make sure you bend the piecesin the proper direction to get the right shape
of thetransition.

The length and width dimensions depend on the final fabrication process. These
dimensions could be measured from inside, outside or they could be the mean of these
two values. Similarly, radius R could be the inner radius, outer radius or the mean of
these two values.

The arc profile consists of straight line segments, and the number of line segments
is determined by the number of angular segments "N". More the number of segments,
smoother and more accurate the transition profile.

SMLayout CAD-CIM Tech. (219) 614-7235 www.cadcim.com Page-16



TRANBXO

This program generates Layout of a Rectangle to Circle Transition when circle is
inclined and offset to rectangle

INPUT:

Length of Rectangle Base

Width of Rectangle Base.
Radius of Circle

Offset Distance from Right Edge
Offset Distance from Front Edge
Height of Transition

Number of Angular Segments
Angle of Circlewith XY Plane.

—= R
/ | \

CZI>®WH<X

TRANSITION A

SIDE VIEW
A 1
O/ < >
*+
B—a-
LAYOUT OF X
TRANSITON BOTTOM VIEW

X is the length of the bottom rectangle, and Y is the width of the bottom
rectangle. H is the perpendicul ar distance between the center of circle, and rectangle. N is
the number of segments in the top arc. The diameter of the top circle could be more than
the width or the length of rectangle.

The offset distance B is the horizontal distance from the right edge of rectangle to
the vertical center line of circle. Similarly, the offset distance A is the distance from the
front edge of rectangle to the vertical center line of circle. The Circle Angle U is the
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angle that circle makes with the horizontal plane. The value of this angle should be
smaller than the angle of the left or the right face. Otherwise, the program will terminate
without developing the layout. R is the radius of circle along the horizontal plane.

To develop the Layout of the back half of transition, measure the distance
"A" from the back edge instead of the front edge. The offset distance " B" remains
same. Make sure you bend the piecesin proper direction to get the right shape of
the transition.

The length and width dimensions depend on the final fabrication process. These
dimensions could be measured from inside, outside or they could be the mean of these
two values. Similarly, radius R could be the inner radius, outer radius or the mean of
these two values.

The arc profile consists of straight line segments, and the number of line segments
is determined by the number of angular segments "N". More the number of segments,
smoother and more accurate the transition profile.

EXAMPLE

Before generating the flat layout of atransition, it isimportant to study the transition and
find the best possible way to divide the transition into sections that are convenient to cut
and fabricate. The following figure shows different views of a rectangle to circle
transition with double offset. Also, the diameter of the circle islarger than the size of the
rectangle and one of the sides of the transition is perpendicular.

SECTION

SECTION H
B

HITYAOM
| " ".'
da

i
ll.,
Ny 0,
N 0
AN A
"'lgnf.'"".""l‘,'l" \/
n.,'.'...:

,g.'.,',':
Figure1l 3D View, Section-A and Section-B of transition

SECTION
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The flat layout of this transition can be generated in two sections as shown in Figure 1
(Section-A and Section B). Some of the dimensions of the transition are shown in Figure
2.

X =
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q‘ \_4 R !
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14125 . 45
j i-r-.— 25.0625 .

Figure 2 Different views of the transition with dimensions

Section-A of the transition can be generated by entering the following parameters in the
program (TRANBXO).

Length (X) =78

Width (Y) =0 (Any Value)

Offset from right edge (B) = 45
Offset from front edge (A) =-10.9375
Radiusof circle (R) =45

Height of transition (H) = 117
Number of segments (N) = 12
Anglewith X-Y plane(U) =0

The program does not take the width of the transition into consideration. Therefore, the
value of the transition width does not effect the program. The program assumes the
width of the transition equal to the offset distance from the front edge. In this transition,
Section-A, this distance is -10.9375. Notice the minus sign in front of 10.9375. For this
trangition, entering a negative value is important because it lets the program know that
the the center of the circle is 10.9375 units outside (behind in Section-A) the rectangle.
When you generate the flat layout of Section-A, the program will draw a line 10.9375
units long on both sides of the layout, representing the width of the transition that is equal
to the offset distance of the center of the circle from the back edge of the rectangle. Since
the width of the transition is O, therefore these two lines must be erased. Now, you can
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join the points A1-A2 and A3-A4 and the resulting geometry is the flat layout of Section-
A of the rectangle to circle transition, Figure 3.

Al A4 A4

33 45

A8 ~/

10.3975

P P4

A A3
K] 49

Figure 3 Layout of Section-A of the transition

Section-B of the transition can be generated by entering the following values in the
program

Length (X) =78

Width (Y) =14.125 (Any Value)
Offset from right edge (B) = 45
Offset from front edge (A) = 25.0625
Radiusof circle (R) =45

Height of transition (H) = 117
Number of segments (N) = 12
Anglewith X-Y plane (U) =0

As mentioned earlier, the program does not take the width of the transition into
consideration. Therefore the value for the width of the transition does not effect the
program. The program assumes the width of the transition equal to the offset distance
from the front edge. In this transition this distance is 25.0625. When you generate the
flat layout of the Section-B, the program will draw aline 25.0625 units long on both sides
of the layout, representing the width of the transition (Equal to offset distance from the
front edge of the rectangle). Since the width of the transition is 14.125, therefore the
length of this line must be adjusted. To make this adjustment, offset the left and right
edges of the layout at a distance of 10.9375 units and then join the points B1-B2 and B3-
B4 as shown in Figure 2. Erase the lines as shown in Figure 2 and the resulting geometry
B1, B2, B3, B4istheflat layout of Section-B of the given transition.
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Figure 4 Layout of Section-B of the transition

Note:

After you cut these shapes (Flat layout of Section A and Section-B), make sure you bend
and join the pieces so that the corresponding edges match. For example, the edge A1-A2
(118.1212 units long) must join with the edge B1-B2 (118.1212 units long). Similarly
the edge A3-A4 must join with the edge B3-B4.

If you are using the program thefirst time, check the values you get from thislayout
with the old data you might have for similar transitions or manual calculations. Or,
you can plot the layout to an appropriate scale (1:20 in this example) and then join
the piecesto form thetransition. Then you can measure the model to make surethe
transition is of the desired shape and dimensions.

SMLayout CAD-CIM Tech. (219) 614-7235 www.cadcim.com Page-21



STCONE

(Single Truncated Cone)

This program generates a flat layout of a single truncated cone that is cut at an
angle at thetop.

INPUT:

D1  Bottom diameter

D2  Top diameter

H Height along the center line between the top and
the bottom circles

Z Cutting plane angle
N Number of segments
A Start angle
DE/I>\>/A
\ |
|
] |
]
k1 —
FLAT LAYOUT SINGLE
OF CONE TRUNCATED CONE

D1 is the bottom diameter of the single truncated cone. Similarly, D2 is the top
diameter of the truncated cone along the top cutting plane. These diameter values could
be the mean diameter, outer diameter, or inner diameter of the truncated cone, depending
on user requirements. H isthe height of the truncated cone along the center line. Z isthe
angle that the top cutting plane makes with the positive X-axis. N is the number of
segments for generating the top and the bottom profiles. Greater the number of segments,
more accurate will be the cone profile. A is the staring angle for generating the flat
layout. For example, if angle A is O, the layout will start from the point where the cone
length is minimum. The effect of entering different values of angle A are shown in the
following figures.
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DTCONE

(Double Truncated Cone)

This program generates a flat layout of a double truncated cone that is cut at an
angle at thetop and at the bottom.

INPUT:

DT1 Bottom diameter

DT2 Top diameter

H Height along the center line between the top and bottom circles
Z Top cutting plane angle

ZB  Bottom cutting plane angle

N Number of segments

A Start angle

FLAT LAYOUT DOBLE TRUNCATED
OF CONE CONE

DT1 isthe bottom diameter of the double truncated cone along the bottom cutting
plane. Similarly, DT2 is the top diameter of the truncated cone along the top cutting
plane. These diameter values could be the mean diameter, outer diameter, or inner
diameter of the truncated cone, depending on user requirements. H is the height of the
truncated cone aong the center line. Z is the angle that the top cutting plane makes with
the positive X-axis and ZB is the angle that the bottom cutting plane makes with the
positive X-axis. N is the number of segments for generating the top and the bottom
profiles. Greater the number of segments, more accurate will be the cone profile. A is
the staring angle for generating the flat layout. For example, if angle A is 180, the layout
will start from the point where the cone length is maximum (as shown in the figure
above).
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CONE-S

This program generates Layout of a Cone in predefined number of pieces along the
length of a shest.

INPUT:
R2. Outer Radius of Larger End
R1. Inner Radius of Smaller End
T. Sheet Thickness
A. Cone Angle
N. Number of Pieces
ALW Trim Allowance

Layout calculations are
| — based ©n the mean dia,

/ or radius

CONE  LAYOUT

Radius R2 is the distance measured from the center of the bottom cone circle to
the outer edge of the cone. Similarly, radius R1 is the distance from the center of the top
circle to the inner edge of the cone. Thickness T, is the sheet thickness as measured
perpendicular to the sheet surface.

Trim alowance ALW is the distance from the outer edges of the sheet to the
nearest point of the cone segment profile. The distance between the two cone segmentsis
twice the trim allowance. The calculations are based on the mean diameter of cone.
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CONE-2PS

This program generates Layout of a Cone in two identical, adjacent pieces.

INPUT:
R2. Outer Radius of Larger End
R1. Inner Radius of Smaller End
T. Sheet Thickness
A. Cone Angle
TA. Trim Allowance

Layeut calculations are
L based on the mean dia.

/ or radius

R2—=

FTA A

_/

H

{
- A CONE  LAYOUT

Radius R2 is the distance measured from the center of the bottom cone circle to
the outer edge of cone. Similarly, radius R1 is the distance from the center of the top
circle to the inner edge of cone. Thickness T is the sheet thickness as measured
perpendicular to the sheet surface.

Trim alowance TA isthe distance from the outer edges of the sheet to the nearest
point of the cone segment profile.

Although the program can work for any cone angle, best results are obtained
for cone angle from 30 to 75 degrees. Therefore, do not use this program for small cone
angles that are less than 30 deg. or greater than 75 deg.
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CONE-60

This program generates Layout of a 60 Degree Cone in two identical pieces along
the diagonal of arectangle.

INPUT:
R2. Outer Radius of Larger End
R1. Inner Radius of Smaller End
T. Sheet Thickness
TA. Trim Allowance

R

A

_ qgﬁk\

™\ ]} i 60

CONE LAYOUT

TA

RZ—" CONE

T~/ |
/ ' Layout calculations are
bosed on the mean dia.
or radius
RZ —=

Radius R2 is the distance measured from the center of the bottom cone circle to
the outer edge of the cone. Similarly, radius R1 is the distance from the center of the top
circle to the inner edge of the cone. Thickness T, is the sheet hickness as measured
perpendicular to the sheet surface.

Trim alowance TA isthe distance from the outer edges of the sheet to the nearest
point of the cone segment profile. The distance between the two segments is twice the
trim allowance.

Use this program for 60 degree cones only.
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CONE-1P

This program generates L ayout of a Conein a single piece.

INPUT:
R2. Outer Radius of Larger End
R1. Inner Radius of Smaller End
T. Sheet Thickness
A. Cone Angle

[TA

T/, |
/ I Layout calculations are
based ©on the mean dio.
or fradius
—_—
RZ —=

Radius R2 is the distance measured from the center of the bottom cone circle to
the outer edge of the cone. Similarly, radius R1 is the distance from the center of the top
circle to the inner edge of the cone. Thickness T is the sheet thickness as measured

perpendicular to the sheet surface.

This program can be used for any cone angle.
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CONE-OF

This program generates Layout of a Cone with or without an offset (Oblique or
Straight Cone).

INPUT:
R1. Radius of Cone
H. Height of Cone
OF. Offset Distance
N. Number of Segmentsin 180 Degrees

N

O

CONE LAYOUT

R1 is the outer radius
of cone.

H s the overall
height of Cone.

/ N
—R1— e r1—

Radius R1 is the distance from the center of the bottom circle to the edge of the
cone. Height H, is the perpendicular distance from the top of the cone to the bottom of
the cone. The measurement of height depends on the radius measurement as illustrated in
the diagram above. Offset OF, is the horizontal distance from the center of the bottom

circle to the vertical line drawn from the top of cone.

The cone profile is generated by small straight line segments. More the number of
segments, better is the cone profile.
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CONE-20F

This program generates Layout of a Cone with or without offset (Oblique Cone),
when the top of the coneis cut.

INPUT:
R1. Radius of Top Cone Circle
R2. Radius of Bottom Cone Circle
H. Height of Cone
OF2.0ffset Distance between Circle Centers
N. Number of Segmentsin 180 Degrees

—
@ LA TN
1

—=OF2 =
CONE LAYOUT
—R2—
‘ raclius H is the overall
of cone. height of Cone.

TN VANRY AN

Radius R2 is the distance from the center of the bottom circle to the edge of cone.
Similarly, radius R1 is the distance from the center of the top circle to the edge of cone.
Height H is the perpendicular distance from the top of the cone to the bottom of the cone.
Offset OF2 is the horizontal distance from the center of the bottom circle to the vertical
line drawn from the center of the top cone circle.

The cone profile is generated by small straight line segments. More the number of
segments, better is the cone profile.

SMLayout CAD-CIM Tech. (219) 614-7235 www.cadcim.com Page-30



CONCYLP

This program generates Layout of a Cylinder for Cylinder Cone inter section, when
the axis of cylinder isparallel to the axis of cone.

INPUT:
D1. Outside Diameter of Cone
D2. Outside Diameter of Cylinder
T1. Cylinder Plate Thickness
L1. Distance between CL of Cone & CL of Cylinder
L2. Height of Cylinder from Cone Base
W1. Cone Anglein Degrees
INC.Angle Increment for 360 Degrees

/\ 1t
L2
/ N

AN
CYLINDER  LAYQUT o1 -—I
WITH or WITHQUT DIM.

—

VIEW I

CONE—CYLINDER - \
INTERSECTION BOTTOM J

In this program all the calculations are based on the outside diameter of cone and
mean diameter of cylinder. This should be taken into consideration when assembling
cylinder and cone. This is because the mean diameter of cylinder will match with the
outer cone profile, and therefore the outer and inner cylinder diameters may not flush
with the surface of cone.

Diameter D1, is the distance across the outer edges of cone at the bottom. D2 is
the outer diameter of intersecting cylinder. L1 is the distance from the enter line of

SMLayout CAD-CIM Tech. (219) 614-7235 www.cadcim.com Page-31



cylinder to center line of cone. L2 is the distance from the bottom of cone to the end of
the cylinder, or it is the projected height of cylinder from the bottom of cone.

The cylinder profile consists of straight line segments, and the number of line
segments is determined by the increment angle "INC". For example, if the increment
angle is 15 degrees there will be (360/15 = 24) 24 segments in the cylinder profile. More
the number of segments, smoother the cylinder profile.
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CONCYLPX

This program generates Hole Layout in a Cone, for Cone Cylinder intersection,
when the axis of cylinder isparallel to the axis of cone.

INPUT:
D1. Outside Diameter of Cone
D2. Outside Diameter of Cylinder
L1. Distance between CL of Cylinder and CL of Cone
W1. Cone Angle in Degrees
INC.Angle Increment for 360 Degrees

HOLE LAYOUT Wi

WITH or WITHOUT DIM.

CONE—-CYLINDER
INTERSECTION

In this program all the calculations are based on the outside diameters of cone and
cylinder. This should be taken into consideration when assembling cylinder and cone.
This is because the outer diameter of cylinder will fit in the hole at the outer profile of
cone. If you require a different type of fit, then the diameter parameters should be
changed accordingly

Diameter D1 is the distance across the outer edges of cone at the bottom.
Diameter D2 is the outer diameter of cylinder. L1 is the distance from the center line of
cylinder to center line of cone.
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The hole profile consists of straight line segments, and the number of line
segments is determined by the increment angle "INC". For example, if the increment
angleis 15 degrees, there will be (360/15 = 24) 24 segments in the hole profile. More the
number of segments, smoother and more accurate the hole profile.
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CONCYLT

This program generates Layout of a Cylinder, for Cylinder Cone inter section, when
the axis of cylinder is perpendicular to the axis of cone.

INPUT:
D1. Outside Diameter of Cone
D2. Outside Diameter of Cylinder
T2. Cylinder Plate Thickness.
L1. Distance between CL of Cone and CL of Cylinder
L2. Distance from Cone Base to CL of Cylinder
L 3. Distance from CL of Coneto End of Cylinder
W1. Cone Anglein Degrees
IN. Angle Increment in Degrees for 360 degrees

| D)%
R . h
M\ 2 TS
| C
!4 ‘rm |><4

X
CYLINDER  LAYCUT \H\ | o 4

WITH or WITHOUT DIM /| )
I

In this program all the calculations are based on the outside diameter of cone and
mean diameter of cylinder. This should be taken into consideration when assembling
cylinder and cone. This is because the mean diameter of cylinder will match with the
outer cone profile, and therefore the outer and inner cylinder diameters may not flush
with the surface of cone.

Diameter D1 is the distance across the outer edges of cone at the bottom. D2 is
the outer diameter of intersecting cylinder. L1 is the distance from the center line of
cylinder to center line of cone. L2 is the distance from the bottom of cone to the center
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line of cylinder. L3 is the distance from the center line of cone to the end of cylinder, or it
isthe projected height of cylinder from the center line of cone.

The cylinder profile consists of straight line segments, and the number of line
segments is determined by the increment angle "INC". For example, if the increment
angle is 15 degrees, there will be (360/15 = 24) 24 segments in the cylinder profile. More
the number of segments, smoother the cylinder profile.
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CONCYLTX

This program generates Layout of a Hole in the Cone, for Cylinder Cone
inter section, when the axis of cylinder is perpendicular to the axis of cone.

INPUT:
D1. Outside Diameter of Cone
D2. Outside Diameter of Cylinder
L 1. Distance between CL of Cone and CL of Cylinder
L2. Distance from Cone Base to CL of Cylinder
W1. Cone Angle in Degrees
IN. Angle Increment in Degrees for 360 degrees

- 1
D2
X 11 |
* »
HOLE LAYOUT W1 L2 \“%
WITH or WITHOUT DIM !_ ! 1 | \-X _!

CONE—-CYLINDER
INTERSECTION

In this program all the calculations are based on the outside diameters of cone and
cylinder. This should be taken into consideration when assembling cylinder and cone.
This is because the outer diameter of cylinder will fit in the hole at the outer profile of
cone. If you require a different type of fit, then the diameter parameters should be
changed accordingly

Diameter D1 is the distance across the outer edges of cone at the bottom.
Diameter D2 is the outer diameter of cylinder. L1 is the distance from the center line of
cylinder to the center line of cone, and L2 is the distance from the base of cone to the
center line of cylinder.
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The hole profile consists of straight line segments, and the number of line
segments is determined by the increment angle "INC". For example, if the increment
angleis 15 degrees, there will be (360/15 = 24) 24 segments in the hole profile. More the
number of segments, smoother and more accurate the hole profile.

NOTE:-

Before cutting the hole profile in the material, it isvery important to find the
correct orientation of the profile on the cone surface. It will be better to cut the
cylinder first and then cut a holein the cone.
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CYLSPHR

This program generates Layout of a Cylinder for Cylinder Sphere inter section.

INPUT:
CR. Outside Radius of Cylinder
CT. Cylinder Plate Thickness
L1. Center Distance between Cylinder and Sphere
R1. Outside Sphere Radius
R2. Outside Radius of Sphere Head
H. Projected Height of Cylinder
A. Angle Increment for 360 Degrees

PO T S
AR
Y
L
YLINDER  LAYQ R e
WITHLlor %VITHOUT LEJ}-IFM« k2 ‘—‘

7

CONE—-SPHERE |
INTERSECTION

In this program all the calculations are based on the outside diameter of sphere
and mean diameter of cylinder. Thisshould be taken into consideration when assembling
cylinder and sphere. This is because the mean diameter of cylinder will match with the
outer sphere profile, and therefore the outer and inner cylinder diameters may not flush
with the outer surface of sphere.

CR is the outside radius of cylinder and CT is the plate thickness of cylinder. R1
isthe outside radius of sphere, and R2 is the radius of sphere head. H is the distance from

the bottom of sphere to the end of cylinder, or it is the projected height of cylinder from
the sphere head.

SMLayout CAD-CIM Tech. (219) 614-7235 www.cadcim.com Page-39



The cylinder profile consists of straight line segments, and the number of line
segments is determined by the increment angle "A". For example, if the increment angle
is 15 degrees, there will be (360/15 = 24) 24 segments in the cylinder profile. More the
number of segments, smoother and more accurate the cylinder profile.
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CYLCYLB

This program generates Layout of Cylinder for a Cylinder-Cylinder intersection,
when thereisno offset.

INPUT:
D1. Outside Diameter of Main Cylinder
D2. Outside Diameter of Intersecting Cylinder
T2. Intersecting Cylinder Plate Thickness
L2. Distance from Center Line of Main Cylinder to End
of Intersecting Cylinder.
WL1. Angle of Intersecting Cylinder
INC.Angle increment in Degrees for 360 Degrees

D1

CYLINDER  LAYOUT

WITH or WITHOUT DIM, Intersecting

_ Cylinder

Main Cylinder

The caculations are based on the outer diameter of main cylinder and mean
diameter of intersecting cylinder. The mean diameter of intersecting cylinder should be
completely enclosed within the main cylinder. If the mean diameter projects outside the
main cylinder, the program is going to terminate without generating any profile.

D1 and D2 are the outsde diameters of main and intersecting cylinders
respectively. L2 is the distance from the end of the intersecting cylinder to the point of
intersection of two center lines (center lines of main and intersecting cylinder). The
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distance is to be measures along the center line of the intersecting cylinder. W1 is the
angle between the center lines of two cylinders.

The cylinder profile consists of straight line segments, and the number of line
segments is determined by the increment angle "INC". For example, if the increment
angleis 15 degrees, there will be (360/15 = 24) 24 segments in the cylinder profile. More
the number of segments, smoother and more accurate the cylinder profile.
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CYLCYLC

This program generates Layout of Cylinder for a Cylinder-Cylinder intersection,
when the two cylinders are offset, and the intersecting cylinder makes 90 degree
anglewith themain cylinder.

INPUT:
D1. Outside Diameter of Main Cylinder
D2. Outside Diameter of Intersecting Cylinder
T2. Intersecting Cylinder Plate Thickness
L2. Distance from Center Line of Main Cylinder to End
of Intersecting Cylinder.
L1. Distance between Center Lines
INC.Angle increment in Degrees for 360 Degrees

D1

I N

| |

CYLINRER LAYOUT |
WITH or WITHQUT DIM.

=t
|
|

The caculations are based on the outer diameter of main cylinder and mean
diameter of intersecting cylinder. The mean diameter of intersecting cylinder should be
completely enclosed within the main cylinder. If the mean diameter projects outside the
main cylinder the program is going to terminate without generating any profile.

D1 and D2 are the outside diameters of main and intersecting cylinders
respectively. L1 is the distance between the center line of main cylinder and center line of
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intersecting cylinder (Offset distance between two cylinders). L2 is the distance from the
end of the intersecting cylinder to the point of intersection of two center lines (center
lines of main and intersecting cylinder). The distance is to be measured aong the center

line of the intersecting cylinder.

The cylinder profile consists of straight line segments, and the number of line
segments is determined by the increment angle "INC". For example, if the increment
angle is 15 degrees, there will be (360/15 = 24) 24 segments in the cylinder profile. More
the number of segments, smoother and more accurate the cylinder profile.
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CYLCYLD

This program generates Layout of Cylinder for a Cylinder -Cylinder inter section.

INPUT:
D1. Outside Diameter of Main Cylinder
D2. Outside Diameter of Intersecting Cylinder
T2. Intersecting Cylinder Plate Thickness
L 2. Distance from Center Line of Main Cylinder to End
of Intersecting Cylinder.
L1. Distance between Center Lines
W1. Angle of Intersecting Cylinder
INC.Angle increment in Degrees for 360 Degrees

D1
\ A
i S
L1 } ¥
+ - Lo

CYLINDER LAYQUT
WITH ¢or WITHOQUT DIM.
CYLINDER—CYLINDER rﬁﬁ‘\
INTERSECTION ‘
|

L2

The calculations are based on the outer diameter of main cylinder and mean
diameter of intersecting cylinder. The mean diameter of intersecting cylinder should be
completely enclosed within the main cylinder. If the mean diameter projects outside the
main cylinder the program is going to terminate without generating any profile.

D1 and D2 are the outside diameters of main and intersecting cylinders
respectively. L1 is the distance between the center line of main cylinder and center line of
intersecting cylinder (Offset distance between two cylinders). L2 is the distance from the
end of the intersecting cylinder to the point of intersection of two center lines (center

SMLayout CAD-CIM Tech. (219) 614-7235 www.cadcim.com Page-45



lines of main and intersecting cylinder). The distance is to be measures along the center
line of the intersecting cylinder. W1 is the angle between the center lines of two
cylinders.

The cylinder profile consists of straight line segments, and the number of line
segments is determined by the increment angle "INC". For example, if the increment
angle is 15 degrees, there will be (360/15 = 24) 24 segments in the cylinder profile. More
the number of segments, smoother and more accurate the cylinder profile.
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CYLHOLE

Generate flat layout of hole in a cylinder for cylinder-cylinder intersection. The
cylinderscan be offset and inter secting at an angle

INPUT:
D1. Outside Diameter of Main Cylinder
D2. Outside Diameter of Intersecting Cylinder
T1. Plate Thickness of Main Cylinder
W1. Angle of Intersecting Cylinder
S. Offset Distance
INC.Angle increment in Degrees for 360 Degrees

D1
a\
g I
_— — 1 2
L1 { {
+ —F
HOLE LAYOQUT /\
L2
CYLINDER—CYLINDER |‘/vv; N

INTERSECTION

D1 is the outside diameter of the main cylinder, and D2 is the diameter of the
intersecting cylinder. T1 is the plate tickness of main cylinder, and W1 is the angle that
the intersecting cylinder makes with the main cylinder. Sis the offset distance, that is the
distance between the center lines of the main and intersecting cylinders.

The cylinder profile consists of graight line segments, and the number of line
segments is determined by the increment angle "INC". For example, if the increment
angle is 15 degrees, there will be (360/15 = 24) 24 segments in the cylinder profile. More
the number of segments, smoother and more accurate the cylinder profile.
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CYLCYLF

Generates Layout of a Cylinder for Cylider-Cylinder intersection when the cylinders
intersect at their ends, like a picture frame.

INPUT:
D1. Outside Diameter of Cylinder.
T1. Plate Thickness of Cylinder
L1. Length of Cylinder along the Center Line
W. Included Angle between the Cylinders
INC.Angle Increment in Degrees for 360 Degrees

e ]

LAYDOUT

CYLINDER-CYLINDER
END INTERSECTION

The Cylinder Layout is based on the mean diameter of Cylinder. D1 is the outside
diameter of intersecting cylinders, and T1 is the thickness of cylinder wall. L1 is the
length of cylinder that you want to develop, and W is the included angle between two

cylinders.

The cylinder profile consists of straight line segments, and the number of line
segments is determined by the increment angle "INC". For example, if the increment
angleis 15 degrees, there will be (360/15 = 24) 24 segments in the cylinder profile. More
the number of segments, smoother and more accurate the cylinder profile.
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CYLFLAT

Generates Layout of a Cylinder when the cylinder inter sectswith aflat surface.

INPUT:
D1. Outside Diameter of Cylinder
T1. Plate Thickness of Cylinder
L1. Length of Cylinder along Center Line
W. Angle between Cylinder and Plate
INC.Angle Increment in Degrees for 360 Degrees

LAYOUT '

CYLINDER-FLAT PLATE
INTERSECTION

All the calculations are based on the mean diameter of the interacting cylinder. D1
is the outside diameter of intersecting cylinder, and T1 is the thickness of cylinder wall.
L1 isthelength of cylinder, and W is the angle that cylinder makes with the flat surface.

The cylinder profile consists of straight line segments, and the number of line
segments is determined by the increment angle "INC". For example, if the increment
angle is 15 degrees, there will be (360/15 = 24) 24 segments in the cylinder profile. More
the number of segments, smoother and more accurate the cylinder profile.
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CYLFLATH

This program generates the shape of the hole in the flat plate for a cylinder to flat
plate inter section.

INPUT:

D1. Outside Diameter of Cylinder
W. Angle between Cylinder and Plate
INC.Angle Increment in Degrees for 360 Degrees

\Y
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01895 \ /

0.7071 =] ;\/

— 14142 — UCYLINDER-FLAT PLATE
2RI — INTERSECTION

D1 is the diameter of the intersecting cylinder, and W is the angle that the
cylinder makes with the flat plate (angle that is < 90 degrees). D1 could be the outer,
inner or mean diameter of the cylinder depending on the user requirement. INC is the
angular increment. Smaller the value of INC, more are the number of segments in the
hole profile.

Number of segments = 360/INC
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TSHELL1

This program generates flat layout of a cylindrical tank shell and the hole: a hole
wherethe pipeinter sectswith the tank shell.

INPUT:
D1  Outer Diameter of Tank Shell
L Tota Length of Shell
D2  Outer Diameter of Intersecting Cylinder
A Angular Location of Cylinder
L1 Distance of Cylinder from Lower End of Shell
W1  Angleof intersecting cylinder with Shell
S Offset Distance
INC Angular Increment

——/:;_\—\—,-X—AXIS
I 1\ ____ll
I
N N
\‘_//‘
01880~ |- YLINLRICAL
%g%‘; - SHELL
03274 -
0.1880 , - :i‘iéé
o £
/SBRTET SHELL LAYOUT

WITH HOLE

05625~

D1 is the outer diameter of the Tank Shell, and D2 is the outer diameter of the
intersecting cylinder. L is the total length of the tank shell and L1 is the distance of the
center line of the intersecting cylinder from the lower end of the shell. A is the angular
location of the intersecting cylinder with respect to X-Axis, measured counter-clockwise.
W1 is the included angle between the intersecting cylinder and the tank shell in degrees.
Sif the offset distance between the center lines of the intersecting cylinder and the tank
shell. INC is the angular increment for each segment.

Number of Segments= 360/INC
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PYRAMID1

This program generates L ayout of a Regular Pyramid with or without offset.

INPUT:
R1. Radius of Circumscribing Circle of Bottom Polygon
H. Height of Polygon
OF. Offset Distance
N. Number of Sidesin 360 Degrees

FPYRAMID LAYOUT

R1
R1 Readius of Cicumscriking Circle
of Bottom Polygon. H s the overall
height of Cane.

J N\
\

— R1—

R1 is the radius of circle that circumscribes the polygon. Height H is the
perpendicular distance from the top of pyramid to the bottom of pyramid. The
measurement of height depends on the radius measurement as illustrated in the diagram
above. Offset OF is the horizontal distance from the center of the bottom circle to the
vertical line drawn from the top of cone. N isthe number of sidesin polygon.
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PYRAMID2

This program generates L ayout of a Regular Pyramid with or without offset.

INPUT:
R1. Radius of Circumscribing Circle of Top Polygon
R2. Radius of Circumscribing Circle of Bottom Polygon
H. Height of Polygon
OF2.0ffset Distance between Polygon Centers
N. Number of Sidesin Polygon

PYRAMID LAYOWT

RL R2 Radius of Cicumstriking Circles H g the overall
of Top & Bottoam Polygorn, helght of Cang.
palat RY |-
/o i

AN
|\
|

-

R

R1 is the radius of circle that circumscribes the top polygon. R2 is the radius of
circle that circumscribes the bottom polygon. Height H, is the perpendicular distance
from the top of pyramid to the bottom of pyramid. Offset OF is the horizontal distance
between the center lines of the top and bottom polygons. N is the number of sides in

polygon.
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BOXR

This program generates Layout of a Rectangular Box with two holes and a dot in
the top face.

INPUT:
L. Length of Box
W. Width of Box
H. Height of Box
D. Overlap Distance
B. Trim Angle

Thisis asample program that illustrates the use of AutoL ISP programming
language to create aflat layout of box. Programs can be written that will generate flat
layout of various shapes. Please contact CADCIM Technologies for more information for
custom software devel opment.

SMLayout CAD-CIM Tech. (219) 614-7235 www.cadcim.com Page-54



ELBOW1

This program generates Layout of an Elbow in equal number of segments for a
given angle.

INPUT:
ER. Elbow Radius
D. Tube Diameter
ANG. Included angle
N. Number of Strips
M. Number of Segments

M {Number of Segments)

The program calculations are based on the mean diameter of the tube. ER isthe
radius of the elbow, and D is the mean diameter of the tube. N isthe number of stripsin
elbow, and M is the number of segments in each strip. The profile of the strip depends on
the number of segments. More the number of segments smoother and more accurate the
profile.

ANG is the included angle that elbow makes at the center. This angle should not
exceed 90 degrees. The program will still work but the profile that the program will
generate will be of an elbow that has the elbow angle equal to difference (ANG-90)
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TELBOW

(TAPERED ELBOW)

This program calculates various parameters for an elbow that is tapered. The
program also draws the tapered elbow on the screen and automatically dimensions
it.

INPUT:

WT  Elbow angle
ER  Elbow radius
M Number of pieces
DSM Starting diameter
DSE Ending Diameter

OF PIECES. IN THIS
DRAVING IT ¥ 4>

NOTE -

TWO HALF PIECES AT
THE ENDS ARE 1 PIECE

LDSE M ™ IS TOTAL NO
7\

\

T

To generate the layout of individual strips, use the programs STCONE and
DTCONE as shown in Fig. 1. The STCONE program is for a single truncated cone, and
the DTCONE program is for double truncated cone. Both these programs generate the
layout so that the ends of each section are circular. This feature ensures proper fitting
after different sections of the taperd elbow are joined together.
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DTCONE

(NEEIDS

BOTTOM CUTTING
PLAIN ANGLE
ONLY, TOP PLAIN
ANGLE Q

DTUONE

INEEDS

TORP AND BOTTOM
CUTTING FPLAIN
ANGLE>

4

/

S TCUNE

Fig. 1

Example:

Elbow angle = 47 deg
Elbow radius = 1.875
Number of pieces=2
Taper per inch = 0.087
Bottom diameter = 1.9561

To generate layout of the elbow, use the program ELBOWPB. To generate layout
of individual pieces B or C, use the program DTCONE. To generate layout of piece A,
you can use STCONE or DTCONE.
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PLATE1

This program generates the strip layout of a flat circular plate with a hole in the
center.

INPUT:
OD  Outer Diameter of Plate
ID Diameter of Hole
S Number of Plates

ID

0D

STRIP PIATE with
LAYOUT HOLE

OD isthe outer diameter of the circular plate. ID is the diameter of the hole in the
center of the plate. If you do not need a hole in the center of the plate, you can enter
Diameter of Hole (ID) equal to 0. Sis the number of strips that you want to cut. If Sis
equal to 1, the program will generate one plate only with the hole in the center.
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SHCONE1

This program generatesthe strip layout of a shallow cone with open top.

INPUT:
D1 Inside Diameter at Top
D2  Inside Diameter at Bottom
H Overal Height of Cone (Inside)
T Plate Thickness
N Number of Strips

D1

v N
H
: \i

D2 ‘

STRIP SHALLOW
LAYOUT CONE

-

D1 is the inside diameter of the cone at the top, measured across the inside edge
of the cone. Smilarly, D2 is the diameter at the bottom of the cone, measured across the
inside edge of the cone. H is the overall height of the cone measured inside the cone from
the top edge to the bottom edge. T is the thickness of the plate and N is the number of
strips the cone is made of .
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HEMIS1

This program generatestheflat strip layout of a hemispherical dish.

INPUT:
R1 Radius of Hemisphere
R2 Radius of Top Hole
N Number of Strips
M Number of Segments

R2

STRIP HEMISPHERICAL
LAYOUT DISH

R1 is the radius of the hemisphere. It could be the inside, outside or the mean
radius of the hemisphere. All calculations will be based on the radius you enter. R2 isthe
diameter of the hole at the top center of the hemisphere. N is the number of strips, and M
isthe number of segments that you want to generate in the strip layout. More the number
of segments, smoother the strip profile.

NOTE:

Since the hemispherical dish with knuckle radius has a double curved
surface, it is not possible to generate a 100 percent accurate flat layout. The
program uses polyconic method to mathematically approximate theflat strip layout.
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DISH1

This program generatestheflat strip layout of a spherical tank head.

INPUT:
R1 Radius of Spherical Dish
R2 Radius of Top Hole
R Radius of Bottom Circle
N Number of Strips
M Number of Segments

STRIP
LAYQUT DISH ONLY

R1 is the radius of the spherical dome. It could be the inside, outside or the mean
radius of the dome depending on users requirements. R2 is the radius of the hole that is
cut at the top center of the dome. R is the radius of the bottom circle. If R1 is the mean
radius of the dome then R should also be the mean radius of the bottom circle. N is the
number of strips, and M is the number of segments for the strip.

NOTE:

Since the spherical dish has a double curved surface, it is not possible to
generate a 100 percent accurate flat layout. The program uses polyconic method to
mathematically approximate the flat strip layout.
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DISHK

This program generatesaflat strip layout of a spherical dish with a knuckleradius.

INPUT:
SR Radiusof Sphere
KR  Knuckle Radius
HD  Hole Diameter
H Overall Height
N Number of Strips
MK Number of Segmentsfor Knuckle
MD  Number of Segmentsfor Dish

KRp— -4 ——— -

DISH SR
STRIP with /
LAYOUT KNUCKLE

—=—|H-=—

SR is the radius of the spherical dish. This could be the inside, outside, or mean
radius of the spherical dish depending on the user requirements. KR is the knuckle radius
of the knuckle. HD is the hole diameter at the top center of the dish, and H is the overall
height of the dish. N isthe number of strips that the dish is made of. MK is the number
of segments for knuckle strip, and MD is the number of segments for the spherical dish. It
should be noted that if the user enters mean radius of sphere (SR) then the overall height
(H) and knuckle radius (KR) should also be based on the mean spherical radius.

NOTE:

Since the spherical dish with knuckle radius has a double curved surface, it is not
possible to generate a 100 percent accurate flat layout. The program uses polyconic
method to mathematically approximate the flat strip layout.
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Notes
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