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INTERNET BASED TOOLS FOR MACHINE DESIGN

By

Amit Dhairyawan

(Abstract)

The aim of this thesis is to provide academic support to the oldest discipline of Mechanical

Engineering, namely  "Machine Design".

The rapid pace of technological development drives every individual, especially students. The

industrial revolution in the first half of the 19th century contributed greatly to the advancement of

Mechanical Engineering. The theories and experimental data from that time, some developed

almost a hundred years ago are still in use in the original form while others have evolved to keep

up with the times.

This thesis attempts to bring some of that classical machine design theory into a modern user-

friendly form that is portable across the Internet.

Here the user will be presented with an interactive menu of topics of Machine Design where each

is split sub-categorically as Theory and Application.

According to the choice made, short excerpts of theory are presented on the chosen matter. The

theory will include but not be limited to the important relationships relevant to the design of the

particular machine element.

After the review of the Theory, the user will be able to navigate to the application where the

relationships from the theory will be awaiting user input in the form of solvers.

Since the primary emphasis of the thesis is about cultivating knowledge of the underlying theory,

the applications will not be self-correcting or self-assuming.

The user will need to understand the relationships sufficiently well prior to using the applications

to solve homework or design assignments.

The created Toolbox is available to all registered users through a login access. The user can then

choose to review theory or directly access the applications of the described theory.

The thesis successfully demonstrates the use of the Internet as the media for education.
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Introduction:

The world today:

The use of the World Wide Web has become a universal medium of information.

There are few boundaries or restrictions at present.

Looking for something? :

In the spring semester of 1999, Professor Myklebust took over the responsibility of teaching the

senior level course in Machine Design. A portion of the assignments consisted of locating the

sources and tools for design of machine components.

The various web sites that were located by the students were then analyzed to verify the accuracy

and the importance of the information that they presented. There may be argument over the

validity of research and Internet based academic resources. It is undisputed that anyone can get

almost any information from the Internet.

Literature Review:

During the course of internet research, I found several attempts made by individuals as well as

organizations to try and bridge this gap by converting empirical theories into user input driven

computer applications. Examples for these are available at corporate web sites as proprietary

software for product specification and selection

The applications are capable of doing a specific task for that specific product or manufacturer.

There is a high amount of duplication with each manufacturer representing individual interest.

During the course of evaluating the availability of internet based solutions to Machine Design

problems, I came across two very informative and educational corporate web-sites These were

Timken Bearings (www.timken.com) and SKF Bearings (www.skf.com). These two companies

are leaders in the field of bearings and bearing material.

Timken has attempted to create an online textbook on bearing design. The simple language and

the clear information make bearing design and its underlying theories easy to understand. The

increasing use of Internet resources within academia allows the instructors to use such web sites

as tools, incorporated into a course. Students are able to use this information during the course of

http://www.timken.com/
http://www.skf.com)/
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their education as well as in a professional capacity. This brings us about a full circle identifying

a definite need for such resources.

SKF has also done something similar where it has approached a real-time bearing selection

catalogue that can be accessed by anyone in need of its product specifications. The bearing can

be selected in terms of standard values of load. The alternative is to solve the mathematical

equations and then refer to a catalogue book that may or may not be out of date. The biggest

benefit of online information is that it is easy to access and relatively inexpensive to maintain.

This is slowly eliminating the need to print volumes of bulky and expensive catalogues.

The advantage of the electronic handbook is the “hands on” approach. The user, in this case the

student, is able to compare the specifications that are available to the ones that are needed for the

project. This provides much needed exposure to the procedures that are followed within the

professional aspect of the job.

The resources available online are primarily of a proprietary nature. A few web sites offer a

downloadable form of software that does the same job as the on-line version but eliminates the

need to be online to use the software.

Software companies that have targeted specific industries and market software that supports their

business present additional resources. These are available as trial versions on the Internet

specifically restricted to allow customers to try the software out without giving too much away

free of charge.

Example:

The Website: http://www.pwr-tools.com [Pwrt02], illustrates a typical solution package

available for purchase. Tools have been listed for a wide range of topics within Electrical,

Mechanical, and Structural etc.

The software is available for downloads limited to a 30 day period beyond which the user would

be required to register the product. The demo version is fully functional but for the exception of

having the ability to print or save data.

The software is intended for installation on individual computers. The use is therefore limited to

that particular terminal and cannot be used by multiple users at different locations.

http://www.pwr-tools.com/
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Figure 1: Engineering Power Tools Website
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A sample screen of the Gear design module has been shown below

Figure 2: Engineering Power Tools Gear Design Module

The website development requires the ability to program in JAVA ® and HTML. HTML could

be used to create the front end GUI while the handling and solving would be through JAVA ®.

[Koos97] and [Moss99] provide extensive details and guidelines for the development of web-

based applications.

[Subr00] provides a suitable example of a documentation system that could possibly be

integrated into a web-based solver to provide real time calculations and data collection.

The different design references namely [Shi93], [Khur90], [Shi86], [Popo83], were compared

for their handling of the individual topics selected to be a part of the Internet Toolbox. After

review the selected method was coded to create the different equation solvers.

The method of programming was decided through the review of the existing solutions in other

fields as presented in the references.

The selected methods similar to [Cham96] and [Alge02].
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Thesis Objectives:

A student interested in Machine Design cannot be good at it by merely studying the principles of

material science, manufacturing or design. Focus needs to shift towards the application of these

skills into the task of actually designing a component. This makes it easy to visualize and step

through the various stages of design in turn re-consolidating the matter at hand.

The enthusiasm with which a design project is started disappears rather quickly when each

design calculation has to be resolved manually. The same task can be made easier with the

development of a software application that can help speed up the iterative and time-consuming

part of the design process.

 The balance between learning and practice could be achieved by designing the software such

that it would challenge the user's knowledge of the basic theories.

The increasing dependence on computers has lead to the development of black box programs and

applications that fail to challenge the user’s knowledge of the underlying principles.

In a situation where something goes awry or the task is more complex than can be handled by the

software, it is the knowledge of the fundamental principles that eventually solve the problem.

The objectives of this thesis can be summated as follows:

1. Create a Software Utility Toolbox to demonstrate the versatility of the Internet as

a media for Technical education. The Toolbox will be categorized into different elements

of machine design packaged into an Internet application.

2. Create User-input driven programs to navigate through the process of Mechanical

Design. The theory of Machine Design will be captured in the form of equation solvers

that would require user input and call upon the knowledge of underlying theory to use the

software proficiently.

3. Establish a medium capable of cultivating knowledge of the material while an attitude

of review, contrary to the “thought optional” approach and aimed towards students of

Engineering Design.

4. Establish a Website format for presenting the collected / created information. The

established Website will present the information through a secure portal in the Internet.
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The Thought:

The development tool in question will be an Internet based toolbox that will be available

primarily to the students taking the courses in Machine Design by way of a web site for the class.

This would be used in the solution of homework problems as well as design assignments. The

aim is to divide the toolbox into sections that are covered during the course, as well as what is

the expected common knowledge and thus expect the user to be familiar with the text [Shig93].

This application is intended to be tool that brings together references in a form that is less time

consuming, and easy to understand.

As shown in the two examples below [Alge02] and [Cham96], the web-based applications are

very specific. The Design Toolbox is aimed at achieving similar functionality. Users can quickly

recognize the utilitarian value of such tools and through practice incorporate them into regular

work practices.

Example-1:

At the Website: www.algebrahelp.com, [Alge02], resources for Algebra have been presented

through listings of Theory and solving tools. The target audience, namely the students of algebra

can delve through the site to find the required theoretical explanations and proceed to use the

solvers.

As shown below the solver provides an exhaustive detail of the solution. This is both

advantageous as well as detrimental to the user. The user may rely completely on the accuracy of

the solver and the presented solution. This does not cultivate a process of analysis nor is it able to

consolidate any applicable theory.

The programming has been carried out using HTML and Servlets.

http://www.algebrahelp.com/
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Figure 3: Algebrahelp.com Homepage
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On selection of the option for Equation -> Solving the following page is displayed. The equation

must be typed into the text box e.g. x2 + 6x + 9 = 0

Figure 4: Algebrahelp.com Equation Solver

On pressing the button “SOLVE”, the Servlet transfers the data from the HTML form to the

Server which returns the expanded solution to the equation as shown below.
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The solution is displayed within an HTML page. The level of detail within the solution as well as

the presentation should be noted.

Figure 5: Algebrahelp.com Equation Solution
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Example-2:

The following example is of an Applet based solver for Quadratic equations [Cham96]. The

solver has been created and posted on the California Tech Website. The author provides the

underlying code for the JAVA ® programming.

Figure 6: California Tech's Simultaneous Equation Solver



11 of 258

The nuts and bolts: The science of Machine Design

Machine Design can be considered to be an amalgamated form of many fields of which Material

Sciences, Statics, Dynamics, Strength of Materials and Finite Element Analysis are among the

most important.

The design of the most basic component, such as a bolt, needs to be evaluated under several

different aspects of which a few have been enumerated below:

• The material selection for the bolt.

• The operating condition (including loading) for the bolted joint.

• The factors of stress concentration in the bolt design.

The factors given above are only a simplistic representation of a design procedure. It is easy to

see that without the help of research conducted in the different fields, it would be futile to try to

approximate the suitability of the designed part. Machine Design is an applied science where the

emphasis is upon the application of the design. The suitability of the design is valid only as far as

its functionality. Every design has limitations. However, the lessons learned through the design

of one component serve as a foundation for the next. This creates a process of constant learning.

The educational factor of Machine design is especially the organization and orientation of

thought that eventually leads to the resolution of a variety of situations.

Most solutions involve a basic and fundamental approach, eventually leading to the intricacies of

the final component design and its application. This iterative format involves both empirical as

well as specific analytical solutions.

The Internet Toolbox is a combination of both approaches where available.
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Thesis Organization:

Basic Concept:

The thought process has been illustrated below:

Figure 7: Problem Solving Process

Problem Statement

Identification of Data / Variable

Isolation of primary (e.g. Force
required) and secondary variables

(e.g. coeff. of friction)

Develop plan of action and conversion of
all variables to common measuring

system (Metric / US)

Selection of appropriate theory

Solving for unknown primary
variables

Verification of solution

Adopt into Final design

Final Design values

Solving for unknown secondary
variables (as required)

Sub-Theory

Iteration
(when required)

Iteration
(when required)
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The problem solving process begins with the presentation of the problem statement. The user

must first identify the variables and be able to categorize them into primary and secondary

quantities.

The nature of classification between primary and secondary variables is:

Primary variables: fundamental variables such as dimension, load, and stress

Secondary variables: constants such as factor of safety, coefficient of friction and other

values that can be assumed or are available as engineering standards.

The above proposal for distinction between the variables is not mandatory and the user is free to

choose any or no form of classification.

The variables must then be converted into a common system of measurement i.e. Metric or US

units where required.

The user should select an appropriate theory and the corresponding equation to solve for the

unknown variable.

In order to get the all the variables for the equation, some initial and basic calculations may need

to be carried out.

E.g. Force and area are given but the equation requires Stress:

The user needs to calculate the value for Stress using the provided information for Force and

Area.

It should be noted that through the process as explained above, the user must learn to:

1. Identify the key variables through the problem statement

2. Select appropriate theories and corresponding equations

3. Resolve the secondary variables as required using additional knowledge of the topic

under consideration.

4. Using the values of primary and secondary variables, the user is able to solve the

equations to obtain values of unknown variables.

5. On evaluation of suitability of the calculated design variable, the student can decide if

additional iterations are required.

The approach provides the student exposure to the theory in the field of its application while

allowing correlation between the variables and the design process. The visualization of the

design process is greatly enhanced and the result of the student's choices and decisions is readily

available for review.
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Tool-box Design:

The toolbox needs to meet the following requirements:

• PC/ Mac compatible format

• Portable and multi user capability

• Compact in size to ensure quick downloads

• Robust (near indestructible) structure

The through the available choices of programming languages, HTML has been chosen to build

the Website structure while JAVA® is the language of choice for the solving algorithms. The

JAVA® applets have then been integrated into the HTML pages of the Website.

JAVA ® provides a fairly robust and secure medium for programming. It is versatile and

executable on any JAVA-enabled browsers such as Microsoft Internet Explorer ® or Netscape

Navigator / Communicator ®.

The HTML code has been generated through the “drag and drop” HTML editor of Netscape

Communicator. Minor modification and adjustments made using Microsoft Word ®.

The complete applet programming has been carried out in Visual Café ®. This provides a very

effective “drag and drop” interface where the complete GUI of the applet can be designed

through WYSIWYG (What You See Is What You Get) without typing a single line of code.

On completion of the GUI (visual aspects):

Variable definitions are created within the JAVA® code.

Interactions created to represent the different scenarios, i.e. the unknown variables. The program

checks all values entered and on finding a null entry (blank), proceeds to call on an equation to

solve for the value of the unknown variable. The solution is displayed to the user.

The applet code is integrated into the respective HTML page.

In an attempt to identify alternative methods for programming, the Springs, Clutches and Brakes

equations have been created using Servlets. The primary a difference between Servlets and

Applets is that the Servlets execute on the server while the Applets execute on the Desktop of the

user’s computer.

Servlets use GUIs created similar to the Applets, through a “drag and drop” approach in Visual

Café ®. The GUI for Servlets is an HTML form with requisite fields for data entry.
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When the user submits the data for calculation the values are sent to the Server for calculation.

The calculated values are returned to the used and displayed on an HTML page.

The use of Servlets is more involved as it requires a Server that is equipped and running a Servlet

runner.
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Website Structure:

Figure 8: Internet Toolbox Website Structure

The elements considered for the toolbox has been restricted to the common and machine

elements. These are typical to most Machine Design curriculum and are easy to visualize through

the design process.

Internet Based Tools for
Machine Design

Machine
Design
Basics

(Theory)

Stress
Equation

solver

Stress
v/s

Strength
(Theory)

Basic Stress
Tool-Box and
its contents

Design of
Welds

Power Screws Springs Clutches Brakes

Power Screws

Springs

Clutches

Brakes

Design of
Welds

Theory Equations

Theory Equations

Theory Equations

Theory Equations

Theory Equations
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The toolbox has been categorized by the component that is to be designed. The front page

consists of the various sections available for use by the student. These consist of the following:

1. Machine Design Basics (Theory): A brief abstract of the Thesis

2. Stress v/s Strength: A short introduction to concept of Stress as compared to

Strength, Factor of safety and Reliability. Notes have been posted for brief review

without need to revert to alternate media.

3. Basic Stress: A working equation solver for the relationship between Force Area and

Stress. This serves as brief introduction to the contents of the Toolbox.

4. Toolbox Contents: This is the main point of entry to the toolbox. The individual

elements have been listed with additional options for review of the theory and equations

in their symbolic form. The individual chapters below provide a detailed explanation of

the Toolbox contents and its capabilities

Sections 5) through 9): The user has direct access to the solvers without going through the

respective theory.

5. Design of Welds

6. Power Screws

7. Springs

8. Clutches

9. Brakes
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Toolbox Contents:

The enumerated sections have been explained in detail for the nature of their application as well

as the extent to which they can be used.

Figure 9: Main Page of Toolbox
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Design of Welds:

Figure 10: Butt Weld

This module consists of the primary design equations involved in the consideration of welded

joints. The reference is Mechanical Engineering Design, J.E. Shigley and C.R. Mischke, Fifth

Edition.

The two basic weld types, Fillet and Butt are discussed first with the formulation of design

equations along with a brief explanation of the nomenclature used in the sizing of welds.

The next topic is the consideration of the fillet weld under the transverse and parallel loading

conditions. The different empirical relationships for standard conditions or situations have been

included. These appear to be in a simplified form that has come about by the consideration of

very specific conditions for loading and the type of joint that is being studied or designed.

The last part of this module is the design of welded joints in torsion. These joints consist of fillet

welds that are used together to restrain the joint in case of eccentric loading. The design

equations have been modified to suit a few of the complex situations that are faced by the

designer. A list of basic weld shapes and their properties have been tabulated in Table.1.  The

relationships in question needed to be resolved in terms of the shape of the composite weld and

its treatment as a thin line. This allows the use of common nomenclature within the design

process and thus provides the user with a better alternative to resolve the issue by mathematical

manipulation for every single problem.
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Figure 11: Toolbox screen for Welds
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Module 1: Weld subjected to purely shear load

In this case as seen in the weld is subjected to a purely shear load. The shear stress of the weld

needs to be considered here. It is very easy to identify the type of weld by studying the geometry

of the weld and the load conditions.

The main formula used to relate the different the different quantities to each other is given

below:

hl

P
f s 707.0

=

Equation 1

Variables:

fs : Shear stress

P: Load

h: Size of the weld

l: Length of the weld
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Figure 12: Toolbox page for Weld under shear load

The user is presented with the screen as shown above to enter the known values. The unknown

variable should not be entered. On pressing the "Calculate" button the applet the unknown

variable is calculated.

This concept is applicable to all components of the Toolnbox.
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Module 2: Weld subjected to purely Tensile load

Similar to the previous condition of purely shear load – now we will consider the weld subjected

to a purely Tensile load. The tensile stress at the weld needs to be considered here. Yet again, it

is very easy to identify the type of weld by studying the geometry of the weld and the load

conditions.

The main formula used to relate the different the different quantities to each other is given

below:

hl

P
ft 707.0

=

Equation 2

Variables:

ft : Tensile stress

P: Load

h: Size of the weld

l: Length of the weld
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Module 3: Weld subjected to a combination of Shear and Tensile Load

In this case, the weld is subjected to a combination of Shear and Torsional load.

The main formulae used to relate the different quantities to each other is given below:

hl

P
fs 707.0

=

hl

P
ft 707.0

=

The effective stress on the weld is given as:

θcos222
tstse fffff ++=

Equation 3

Where:

fs : Shear stress

ft : Tensile stress

fe : Total effective stress

θ : Angle of load to the horizontal datum (x)

θθθθθ
cos

707.0

cos
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Equation 4

The above given modules apply only in cases where the load is acting through the centroid of the

weld (group).
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Module 4: Eccentric Loading

Figure 13: Weld Group under Eccentric Load

This is the concluding module addressing behavior of weld groups subjected to eccentric load.

As shown in the Fig. 4. it is evident that the welded joint is subjected to a moment as well as

shear loading.

The approach to design this joint is an amalgam of the above-mentioned concepts and an

extension of some very basic concepts. The equation for primary shear stress remains the same

as shown below:

hl

P
fs 707.0

=

The secondary stress due to the moment acting on the weld is given as:

J

reP
fT

××=

Equation 5

Where:

FT: Secondary stress due to the moment acting on the weld

P: Load

e: Eccentricity

r: Maximum radius

J: Polar moment of inertia of the throat area of the weld
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The polar moment of inertia can be calculated by treating the weld as a line of unit thickness.

The moment of inertia of the weld group (Ju) can then be calculated.

The polar moment of inertia of the throat area of the weld (J) can be calculated by:

uhJJ 707.0=

Equation 6

In order to study the failure criteria for the weld the point at which the stresses are the highest

need to be considered.

The resultant stress at A is given by the following equation:

θcos222
TsTse fffff ++=

Equation 7

Where θ is the angle between the primary shear stress and the secondary shear stress due to the

moment.

This can be further simplified in terms of the geometry of the weld as shown:
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Equation 8

Where:

r

a=θcos

Therefore, Eq. 8 can be further simplified to the form shown:
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Equation 9



27 of 258

Figure 14: Toolbox Page  for Eccentrically loaded welds

Notes:

The variables used for the shear stress (fs) and the tensile stress (ft) can be replaced by the

respective strengths if provided for the type and material used for the weld.

The materials being welded should have higher shear and tensile strengths than the weld. This is

to ensure that the weld fails before the material does. This is easily observed when studying a

failed joint. If the failure has occurred across the weld and the weld material has failed then it

can be concluded that the weld has failed.

If the weld is intact after failure of the joint, it can be concluded that the material has failed. This

is very typical as the material around the weld undergoes and retains a high amount of thermal

stress due to the welding process. A designer should consider this when the joint is being

designed.
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Power Screws

Figure 15: Screw- Definitions

Power Screws are primarily used in the conversion of rotational motion into linear motion. The

screw jack is a very common example of a power screw. The application is a governing factor in

the design process.  The nomenclature used in specifying power screws has been explained

briefly. There are different scenarios such as the presence of a frictional collar or a check for

self-locking.

The equations from the text, Mechanical Engineering Design, Joseph Shigley and Larry

Mitchell; Fourth Edition have been used in this section. The equation numbers introduced here in

bold type are from the textbook. The intent is to use this Toolbox as an aid along with the

textbook.
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Figure 16: Toolbox page for Power Screws
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Torque Required to Raise a Load F:

Figure 17: Torque Required To Raise Load

(Equation 10) is the expression used to calculate the torque required, to raise the load ‘F’.










−
+

=
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dlFd
T

m

mm

µπ
πµ

2

Equation 10

The scope of the application allows the user to input values for the variables and then calculate

the unknown variable.



31 of 258

Figure 18: Toolbox page for torque required to raise a load
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Torque required to lower a Load F

Figure 19: Torque Required To Lower A Load

(Equation 11) is used to calculate the torque required to lower the load ‘F’.


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Equation 11

The check for self-locking represented by Equation 8-3 (Equation 12) is as follows:

λµ tan>

Where: 
md

l

π
λ =tan

Equation 12

In the presence of collars, the expressions for the torque required to raise or lower the load ‘F’,

need to be corrected by adding the following terms.
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Equation 8-6 (Equation 13) represents the frictional torque (Tc) due to the collar

2
cc

c

d
T

πµ
=

Equation 13

Figure 20: Toolbox page for Torque required to lower a load
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Springs

Springs are a reminder of the history of Machine Design. The empirical relationships and

correction factors developed years ago are still used.

There are several different types of springs available in the market and each one of them has a

different approach from the aspect of the design process. Due to the large variation in the

methods used, the scope of this topic is restricted to helical springs.

In the design process, the stress on the spring is considered to have two components.

Figure 21: Toolbox page for Springs
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Spring Equation

Primary component of direct shear stress due to the load acting on the spring.

Torsional shear stress.

Figure 22: Spring- Definitions

The direct shear stress is given as:

2

4

d

P
fs π

=

Equation 14

Where:

P: Load

d: Diameter of spring wire

The Torsional shear stress is given as:

3

8

d

PD
ft π

=

Equation 15

Where:

P: Load

D: diameter of spring

d: diameter of spring wire

The primary and secondary components contribute to the stress distribution. It is easy to see that

the maximum stress is prevalent at the innermost fibers of the spring wire.
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This is the summation of the primary and secondary stresses and is given as:

23

48

d

P

d

PD
fe ππ

+=

Equation 16

The above expression (Eq. 16) is further simplified using two multiplying factors called the

Shear stress multiplication factor and the Wahl’s Correction factor. Springs are a good example

of how the science of design has been adopted over the years without change. The Wahl's

correction factor has been used for almost four decades and the book, Mechanical Springs, 2nd

Ed. by A.M. Wahl, can be referred to as the ‘Bible” on springs.

Eq. 16 simplifies further to the form:
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= 3

8

d

PD
Kfe π

Equation 17

Where 
CC

C
K

615.0

44

14 +
−
−=

Equation 18

Where:

K: Wahl’s Correction Factor

C = D/d



37 of 258

Figure 23: Toolbox page for Spring Equation

Wahl’s Correction factor incorporates the effects of shear stress and the effects of curvature.

Deflection of springs is also a topic of interest in the design process. It becomes imperative for

the designer to ensure that the designed or recommended spring is well within the limits of

induced stresses when loaded.
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Deflection of Springs

The deflection of a spring is a direct function of the load and the number of active coils that are

present. The geometry of the spring is also important and thus requires consideration.

The expression for the deflection of a spring is given as:

4

38

Gd

nPD=δ

Equation 19

Where:

G: Modulus of rigidity of the spring material

δ: Deflection of spring

n: number of active coils

All other variables stay the same as previously defined.

The definition for the deflection of a spring given above provides a comparative constant that

defines the load required producing unit deflection. This is useful when comparing springs of a

similar geometry.

nD

GdW
2

4

8
=

δ

Equation 20
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Figure 24: Toolbox page for Deflection of springs
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Fatigue Loading:

The equation mentioned above are used in the design of springs for several applications other

than applications that involve fatigue loading.

When springs are subjected to fatigue loading the shear stress is a function of the maximum and

the average load on the spring.


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
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a π

Equation 21


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

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= 3
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d

DP
Kfm π

Equation 22

Where:

Pmax: Maximum load

Pa: Average Load

fa: Average shear stress

fm : shear stress due to maximum load

Although it is very easy to see that the maximum stress results from the sum of the two equations

(Eq. 21 and 22), the failure of springs in cyclic or fatigue loading is subject to the laws of

periodic motion.

Springs used in such applications have to be verified using these laws. The natural frequency of

the spring needs to be calculated and then compared to the application to ensure that it is never

reached during the life cycle of the spring.

The design of springs under fatigue loading has not been included in the toolbox.
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Clutches:

The clutch is used to connect a driving shaft and a driven shaft such that the driven shaft can be

started and stopped at will, without stopping the driving shaft. The operation of the clutch can be

easily explained by using the example of an automobile. The clutch is necessary for changing

gears or bringing the vehicle to a stop. In both these scenarios, the engine needs to continue

running but the driving shaft needs to be disconnected. This engagement and disengagement of

shafts is made possible by means of a clutch.

There are various types of clutches available in the market today and a few of the types listed are

not in wide use but are academic examples in the study of clutches.

Clutches are classified under two main types, namely:

Positive Clutches

Friction Clutches

Positive clutches:

These clutches are used when a positive drive is needed. The simplest example of a positive

clutch is a ‘Jaw’ clutch.

Jaw / Tooth Clutch

The jaw clutch permits one shaft to drive another through direct contact of interlocking jaws.

Figure 25: Square Jaw Clutch
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Figure 26: Spiral Jaw Clutch

This clutch consists of two jaws one of which is fastened to the driving shaft and the other is a

movable jaw that is free to slide axially on the driven shaft, but is prevented from turning relative

to the shaft that it is mounted on by a key. The engagement and disengagement of the jaws is

brought about by using an external mechanism to slide the jaw on the driven shaft to mate with

the jaw on the driving shaft.

Another form of the positive clutches is the multi tooth positive clutch as shown below:

Figure 27: Multi tooth positive clutch
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Friction Clutches:

Friction Clutches are primarily used in applications that require frequent engagement and

disengagement of power. It is also used in applications where only partial power needs to be

transmitted. The force of friction is used to start the driven shaft from rest and gradually bring it

up to speed without excessive slippage of the friction surfaces.

Figure 28: Toolbox page for Clutches
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Centrifugal Clutch

Figure 29: Centrifugal Clutch

The second type of friction clutch is the centrifugal clutch. These are usually incorporated into

the motor pulleys. They consist of a number of shoes on the inside of the rim as shown in Fig.

12. The outer side of the shoes is covered with a friction material. The shoes are free to slide

radially in guides and are held against the boss on the driving shaft by means of springs.

The weight of the shoe causes it to move outward as the driving shaft rotates. The outward force

experienced by the shoes is a function of the rotational speed of the shaft. The springs provide a

threshold condition that needs to be overcome before the shoes begin moving outward. The

gradual increase in speed causes the shoes to move outward and contact the driven member,

pressing against it. This leads to the transmission of power from the driver to the driven shafts.

The increasing rotational speed allows greater torque to be transmitted between the shafts.

Due to the rotation of the shaft the centrifugal force acting on the shoe can be expressed as:

rmPC ××= 2ω

Equation 23

Where:

PC: Centrifugal force acting on the shoe due to rotation

m: Mass of the shoe

ω: Angular speed of the drum (Rad / sec)
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The engagement of a centrifugal clutch takes place at 3/4 of the running speed therefore since at

the engagement of the clutch the spring force is equal to the centrifugal force experienced by the

shoe:

rmPs ××= 2)
4

3
( ω

rmPs ××= 2

16

9 ω

Equation 24

Where Ps is the spring force acting inward towards the axis of the clutch

The Eq. 27 can be further developed to give the expression for the frictional force at each shoe:
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Equation 25

The frictional torque (T) transmitted is given as:

( ) nRPPT SC *−= µ

nRrmT *
16

7 2







 ××= ωµ

Equation 26

Where:

T: Frictional torque transmitted

µ: Coefficient of Friction

PC: Centrifugal force acting on the shoe due to rotation

Ps: Inward force exerted by the spring

R: Inner radius of the drum

n: Number of shoes

To determine the size of the shoes the following expression can be used:
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SC PPpbl −=××

Equation 27

Where:

l: Circumferential contact length of the shoe

b: Width of shoe

p: Pressure intensity exerted on the shoe (0.1 N /mm2)

Figure 30: Toolbox for Centrifugal clutches
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Cone Clutch

Figure 31: Cone Clutch

The third type of friction clutch discussed here is the Cone clutch. In theory, this is very similar

to the plate clutch. The cone clutch consists of two parts. The male part is a shaped like the

frustum of a cone and has a matching female half that is capable of receiving the male part. The

frictional surface is bonded to the outer side of the male half of the clutch. This is free to move in

the coaxial direction of the female. Power is transmitted from the male driver element to the

female driven element by progressive contact between the faces of the two components. The

driving element is pushed towards the female driven element by springs.

Due to the presence of two unknown variables pressure and wear, resolution of a cone clutch

design can be made by assuming either one of the variables to be uniform.

r1

r2

b
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Case 1: Uniform Pressure:

The force acting normal to the mating surface of the cone clutch is given as:

)2( brpF nn ××= π

Equation 28

Where:

Pn: Normal pressure

r: mean radius of frictional surface

b: Width of the frictional surface

The axial spring forces the male cone into the female, based on which the axial force required to

generate the requisite normal force is given as:

απ

α

sin)2(

sin

brpF

FF

na

na

××=

=

Equation 29

Where:

α: Face angle of the cone

r: mean radius of the cone expressed as

2
21 rr

r
+=

Equation 30

R1: outer radius of the cone

R2: inner radius of cone

The transmitted torque is given as:
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Equation 31
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Case 2: Uniform Wear

Similarly, the transmitted torque is given as:

22 rbpT n ×××= πµ

Equation 32

Figure 32: Tool Box page for Cone Clutches
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Figure 33: Single Plate Dry Clutch

Plate Clutch

Fig. 33 above shows a traditional single plate clutch used in automobiles. The example shown

has mechanical actuation, which is brought about by the force of the pedal being depressed by

the driver. The Multi-plate clutch is used in case of high power transmission with a limitation to

the size of the clutch. Multiple plates instead of one large clutch plate share the load equally.

The design of a plate clutch must be analyzed through two scenarios as listed below:
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Case 1: Uniform Pressure

The annular frictional plate of inner radius (r2) and outer radius (r1) is forced against the face of

the clutch, and the normal pressure is expressed as:

])()[( 2
2

2
1 rr

F
P a

−
=

π

Equation 33

Where:

Fa: Axial thrust

The torque transmitted is expressed as:
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Equation 34



52 of 258

Case 2: Uniform Wear

Similarly considering uniform axial wear

[ ]212

1
rrFT n += µ

Equation 35

Figure 34: Toolbox page for Plate Clutches
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Brakes:

Brakes are the means by way of which artificial frictional resistance is applied to a moving

machine element, in order to retard or stop the motion of a machine. In the process of performing

this function, the brakes absorb the kinetic energy of the machine element. The energy absorbed

by the brakes is dissipated in the form of heat.

Brakes are used in different applications and are identified by the principle of operation. Brakes

can be classified under three types:

Hydraulic Brakes: e.g., pumps, hydrodynamic brake, fluid agitator,

Electric Brakes: e.g., generators, eddy current brakes,

Mechanical Brakes: e.g., prony brake, band brakes, shoe brake.

The scope of interest has been restricted to mechanical brake, further classified as:

Radial Brakes: In this type of brakes, the braking force is applied in the radial direction. Radial

brakes re further sub-classified into:

External Brakes:

Figure 35: Externally Applied Brake

These are primarily used in heavy machinery such as elevators and trains where typically the

rotational speed is low to moderate. Due to the size of the application mechanism as well as the

frictional surfaces, the scope of the application is limited.
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Figure 36: Toolbox page for Brakes

Internally Expanding Brakes:

Figure 37: Internally Expanding Brake

These are most commonly available and used form of brakes. Due to the simplicity of the

application mechanism, these have been in service for a substantially long period. Until recent
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times, almost all automobiles used internally expanding brakes. These are being fast replaced by

the more effective and developed disc brakes.

The internally expanding brake as depicted in Figure 13 also called a drum brake consists of

three primary components, i.e.

Brake Drum

Brake Shoe

Actuator

The actuator and the brake shoes are stationary while the drum is moving (e.g. mechanically

attached to the wheel of an automobile).

In order to bring the vehicle to a stop the operator actuates the brakes through different actuating

systems described below.

The actuator forces the brake shoes outward towards the brake drum and is eventually in contact

with the drum.

The rotational energy of the drum is dissipated in the form of heat energy generated by the

rubbing of the friction pads attached to the brake shoes against the drum. This dissipation of

energy brings the vehicle to a stop.

The braking torque due to one shoe can be expressed as

)cos(cos 21
2 θθµ −×××= rbpT m

Equation 36

Where:

Pm: Max intensity of normal pressure

b: width of brake lining

r: radius of brake drum

θ1: Angle at the axis between the fulcrum and the start of the frictional material on the brake

shoe

θ2: Angle at the axis between the fulcrum and the end of the frictional material on the brake shoe.

The moments due to the normal force about the fulcrum are given as:


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2112 θθθθdrbpM mn

Equation 37



56 of 258

Where d: distance between the axis and the fulcrum

Similarly, the moment due to the frictional force is given as:






 −+−×××= )2cos2(cos
4

)cos(cos 1221 θθθθµ d
rrbpM mf

Equation 38

The force of actuation is different for a trailing shoe as compared to a leading shoe. The

difference being that the trailing shoe tends to be forced away from the drum surface while the

leading shoe tends to be pushed against the direction of rotation.

This leads to the force required for actuation of the leading shoe expressed as:

l

MM
F fn

l

−
=

Equation 39

Where: l is the vertical distance between the fulcrum and the actuating force.

l

MM
F fn

t

+
=

Equation 40
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Figure 38: Toolbox page for internally expanding Brakes
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Axial Brakes:

Here, the braking force acting on the brake drum is in the axial direction, e.g., disc brakes.
Z

Figure 39: Disc Brake

Here the braking surface is a cast iron disc that is machined on both sides in an annular area. The

Disc is mechanically attached to the rotating hub that carries the wheel of the vehicle.

Two Friction pads lined with frictional materials are mounted on either side of the brake disc.

In order to bring the rotating wheel to a stop the brake is actuated by any one or combination of

the actuating mechanisms described below.

This mechanism forces the pads against the disc from both sides pinching the disc between the

friction pads. The friction between the moving disc and the friction pads leads to the dissipation

of the rotational energy in the form of heat eventually bringing the wheel to a stop.

The theory of the disk brake is analogous to the plate clutch

Consider the area of the brake pads to be A sq. units.
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The application force Fa due to the actuating pressure on the brake pads is given as:

APFa ×=

Equation 41

About the axis, two moments are acting in opposite directions, one is the driving torque and the

second is the braking torque.

FdTb ××= 2

Equation 42

Where d: distance of centroid of the brake pads from the axis of rotation

The work done per rotation by the braking torque (Eq. 42) is given as:

bb TE π2=

Equation 43

The total energy expended by the brakes the four wheels is the kinetic energy of the vehicle i.e.:

2

2

1
mvKEc =

Equation 44

Where:

m: Mass of the vehicle

v: velocity of the vehicle

In a typical vehicle, front brakes perform 75 % of the braking, while the rear brakes 25 %.

This is due to the shifting of the momentum of the vehicle when braked. Since braking is

dependent on the frictional contact of the tires to the road, the over powered rear brakes will

result in a fishtail situation.

Due to the shifting momentum the rear axle has effectively less contact force to the pavement

and is therefore susceptible to skidding.

Due to this in most automotive application, the front brakes are larger than the rear brakes.

Energy dissipated by the each front brake is given as:
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Further Eq.43 and 45 can be resolved as:
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Equation 46

Where n: total rotations until kinetic energy is expended
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Brake Actuators:

Brakes can also be classified by the principles of their actuation. These are given below:

Mechanical Braking System : In these systems the brakes are actuated by mechanical means

such as cables, levers etc., e.g., parking brake in a car

Hydraulic Braking System: The actuation of brakes is brought about by hydraulic pressure. The

hydraulic system consists of a master cylinder that provides the hydraulic force and slave

cylinders that actuate the brakes. The medium or hydraulic fluid is usually a non-compressive

fluid. E.g., brakes on an automobile.

Pneumatic Braking System: The system is quite similar to the hydraulic brake system. The

master cylinder is replaced with an air compressor in order to provide the pressurized medium.

Supplying compressed air to the slave cylinders actuates the brakes. E.g., heavy duty truck

brakes

Electric Braking System: This system uses electric current that triggers a solenoid. The

solenoid actuates the braking mechanism. E.g., elevators.
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Conclusions:

The primary focus and aims of the thesis, to create a working example of an Internet based

educational tool / aid for the design of Machine elements has been achieved.

The objectives of the thesis were identified as

1. Create a Software Utility Toolbox to demonstrate the versatility of the Internet as a media

for Technical education. The Toolbox will be categorized into different elements of

machine design packaged into an Internet application.

2. Create User-input driven programs to navigate through the process of Mechanical

Design. The theory of Machine Design will be captured in the form of equation solvers

that would require user input and call upon the knowledge of underlying theory to use the

software proficiently.

3. Establish a medium capable of cultivating knowledge of the material while an attitude of

review, contrary to the “thought optional” approach and aimed towards students of

Engineering Design.

4. Establish a Website format for presenting the collected / created information. The

established Website will present the information through a secure portal in the Internet.

The different sections of theory complemented by the application tools specific to the area under

consideration saves the students valuable time and effort in locating similar resources on the

Internet.

The presented concept is a working model designed with robust circular calculating subroutines

rather than integrated solvers. The integrated solvers were not considered in order to maintain

simplicity of the application and the universal nature of the application.

The user, empowered with an understanding of the primary concepts of design will need to chart

a process necessary to solve the problem. Selection of the correct relationships, resolving the

variables in a form compatible to the solver etc. are primary considerations to bee made.

On completion of these activities the user can submit these variables to the solving subroutines

that are programmed into the applets / Servlets.

Due to the integrated process, the user can run several iterations with minimal effort to arrive at a

suitable design value.
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Future Prospects

The primary software development of this package was facilitated through HTML and JAVA

with the use of Applets and Servlets.

Matlab® and TK Solver ® now offer versions of their software that can integrate with a web-

based GUI (Graphic User Interface) generated through HTML. This could allow solution of

complex problems that would be difficult / cumbersome to attempt through the methods adopted

here.

This also presents a definite possibility for integrating the homework submissions and online

testing of participants. The instructor would be required to generate and upload a set of

questions, which would be available in different combinations to the students and in turn have

unique solutions that would be used to grade the student right away.

The added challenge of possessing / cultivating knowledge of the material promotes an attitude

of review, contrary to the “thought optional” approach.

The thesis therefore successfully presents a working concept for an Internet based aid / toolbox

for students of machine design.
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Appendices

Appendix-A: Basic User Guidelines

The main page to the Website is as indicated below:

Figure 40: Internet Based Tools for Machine Design.htm

 The user can choose between the listed titles summarized below:

Machine Design Basics: This is an excerpt from the thesis and is a subjective description

providing some background information about the Website

Stress v/s Strength: Review of some basic terminology of Machine Design along with a

clarification of a common misconception about Stress and Strength.
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Basic Stress: This takes the user to a simple example of the type of interface that should

be expected by the user.

Figure 41: Basic Stress.htm

Here the applet is able to calculate the Force (F), Area (A) or the Stress (S) when

two of the three variables are available and entered into the form.
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Toolbox contents: This is the main body of the application. Here the user finds a

categorical listing of the different sections and subsections.

Figure 42: Toolbox and its contents.htm

Each of the main sections are divided into 2 parts namely:

Theory

Application
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Figure 43: Welding Theory

Theory: Here the user finds online review of common terminology as well as brief

description of the formulae used in the application.

Based on this information and the careful review of the different relationships between

the variables, the user can proceed to use the application.

The principal aim as mentioned before is the consolidation of knowledge to a usable

medium without understating the requirement to know the underlying theory,

E.g.: Basic Theory of Welding as indicated in figure above.
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Application: The application page lists different scenarios for the application of the

theories listed in the previous section. The user is then required to select the appropriate

application based on the requirements.

Figure 44: Welding application.htm

On selecting, the user navigates to the formula GUI where the available information is

entered.
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Figure 45: Basic Welding.htm

When all required information is entered, the user must press the button marked

"Calculate".

If all the necessary information is entered, the program proceeds to calculate and display

the results in the relevant field of the form.

If required the user can reset the information by pressing the "Reset" button on the form.

The blue link "Back" takes the back to the previous level in the program hierarchy.
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Additional shortcuts (# 5-9) have been added to the Main page to allow the user to get

directly to the applications instead of sifting through the different levels to get to the final

applications.

These user guidelines are available from the toolbox contents menu.
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Appendix-B: Programming Guidelines

The programming guidelines have been created to better understand the coding

procedures adopted within the Toolbox software. The presented schematic provides a

generic approach to the coding procedure.

Select unit of measurement

Creating a list of design variables
for a specific component

Compiling a list of equations, standard
values (such as coeff. of friction) and

applicable theories (equations) for each
variable. When no specific theory is

available for the variable, available theory
/ equation is altered to make the required

variable the subject of the equation.

Checking for entries

Checking data available against
data provided

Solving

Display calculated values

Final Design values

Required information available

Create GUI with required
number of text fields

Additional information required
(separately calculated by user)

Figure 46: Schematic for programming guidelines
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The procedure can be outlined as follows:

1) The programmer must possess sufficient knowledge of machine design to understand

and manipulate the various theories. For a better understanding of the adopted

procedure consider the example for the Stress equation:

Area

Force
Stress =

Equation 48

2) The programmer can easily identify the key variables i.e.:

• Force,

• Area,

• Stress

3) The GUI is constucted for the required number of variables. For the example three

text fields are required.

Additional functionallity such as check boxes for units of measure can be added.

4) The relationship as provided in Eq.48 must be converted to make each variable the

subject of the equation as shown below:

•  AreaStressForce ×=

• 
Stress

Force
Area =

5) The first stage of the program checks the values entered in the text fields within the

GUI. This is comparable to the manual review of the problem statement to evaluate

the information that is available and checking to confirm what is required.

6) On identification of the available information, the program should decide if sufficient

information is available to proceed with the calculation based on the requirements.

7) If insufficient information is available, the program prompts the user to provide

additional information.

8) When the required information is available, the program proceeds with the

calculation.
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9) The program reviews the text fields for a non-entry (text field is left blank). This is

the variable to be calculated. Using this as a switch the program switched to a

subroutine that is programmed to solve the equation and provide the unknown

variable. E.g. if force and area are given the program reads the non-entry for Stress,

understands that the variable “Stress” should be calculated.

The sub-routine programmed for equation for Stress (Eq. 48 above) steps in.

10) Within the subroutine a secondary check is executed to ensure that the information

required to calculate the unknown variable is available.

11) The subroutine calculates and displays the answer within the text field corresponding

to the respective variable.
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Appendix-C: HTML Code

The HTML code created for the Internet Toolbox has been included in this appendix. The

HTML was created using web programming capabilities packaged into Netscape

Communicator ® and Microsoft Word ®. Microsoft Internet Explorer ® was the testing

platform for the created pages and subsequently the Internet Toolbox Website.

HTML Code for Toolbox Main page

<!DOCTYPE html PUBLIC "-//w3c//dtd html 4.0 transitional//en">

<html>

<head>

<meta http-equiv="Content-Type" content="text/html; charset=iso-8859-1">

<meta name="Author" content="Amit Dhairyawan">

<meta name="GENERATOR" content="Mozilla/4.74 [en] (Windows NT 5.0; U) [Netscape]">

<title>Front Page</title>

</head>

<body background="Image1.jpg" alt="" width="306" height="141" align="Center">

<br>

<blockquote>

<blockquote>

<blockquote>

<blockquote>

<blockquote>

<blockquote>

<center>

<h1><a

href="../../../../../My%20Documents/INTERNET%20BASED%20TOOLS%20FOR%20MACHINE%20DE

SIGN-%20Aug%202002.doc"><b><u><font face="Haettenschweiler"><font size="+3">

Internet    Based Tools for Machine Design</font></font></u></b></a>

</h1>

</center>

<div align="Center"><b><font face="Haettenschweiler"><font size="+3">

by</font></font></b><br>
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<b><font face="Haettenschweiler"><font size="+3">Amit Dhairyawan</font></font></b></div>

<center>             </center>

</blockquote>

</blockquote>

</blockquote>

</blockquote>

</blockquote>

<div align="Left">

<div align="Left">

<blockquote>

<blockquote>

<div align="Left">               </div>

<div align="Left">

<blockquote>

<blockquote>

<blockquote>

<blockquote>

<blockquote>

<blockquote>

<blockquote>                             </blockquote>

</blockquote>

</blockquote>

<ol>

<dl>

<ol>

<ol>

<h2>

</h2>

<h2><a href="Introduction.htm"><font face="Haettenschweiler"><font color="#3366ff"><font

size="+3">

1) Machine Design Basics</font></font></font></a>

</h2>

<h2><a href="Stress%20vs%20Strength.htm"><font face="Haettenschweiler"><font

color="#3366ff"><font size="+3">

2) Stress v/s Strength</font></font></font></a>

</h2>

</ol>
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</ol>

</dl>

</ol>

<ol>

<dl>

<ol>

<ol>

<h2>

</h2>

<h2><a href="autogen_Project_1%20Basic%20Stress.html"><font face="Haettenschweiler"><font

color="#3366ff"><font size="+3">

3) Basic Stress</font></font></font></a>

</h2>

<h2><a href="Toolbox%20and%20its%20contents.htm"><font face="Haettenschweiler"><font

color="#3366ff"><font size="+3">

4) Tool-Box Contents</font></font></font></a>

</h2>

<h2><a href="Design%20of%20welds.html"><font face="Haettenschweiler"><font

color="#3366ff"><font size="+3">

5) Design of Welds</font></font></font></a>

</h2>

<h2><a href="Power%20Screws.html"><font face="Haettenschweiler"><font color="#3366ff"><font

size="+3">

6) Power Screws</font></font></font></a>

</h2>

<h2><font face="Haettenschweiler"><font color="#3366ff"><font size="+3"><a href="Springs.html">

7) Springs</a>

</font></font></font></h2>

<h2><font face="Haettenschweiler"><font color="#3366ff"><font size="+3"><a href="Clutches.html">

8) Clutches</a>

</font></font></font></h2>

<h2><font face="Haettenschweiler"><font color="#3366ff"><font size="+3"><a href="Brakes.html">

9) Brakes</a>

</font></font></font></h2>

</ol>

</ol>

</dl>



80 of 258

</ol>

</blockquote>

</blockquote>

</blockquote>

</blockquote>

</div>

</blockquote>

</blockquote>

</div>

<br>

</div>

<br>

</body>

</html>
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HTML Code for Toolbox page for Basic Stress

<!DOCTYPE html PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN">

<html>

<head>

  <title>Autogenerated HTML</title>

</head>

  <body background="Image1.jpg" alt="" width="306" height="141" align="Center">

<div align="Center">

<h1><small> </small><small>Basic Stress</small></h1>

  <applet code="BasicStress.class" archive="deploy.jar" width="763" height="503"></applet>

<br>

<div align="Center">

<div align="Center">

<div align="Center">

<h2><a href="index.html"><b><u>

<p align="Center">Back</p>

  </u></b></a>

  </h2>

  </div>

  </div>

  </div>

  <br>

  </div>

</body>

</html>
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HTML Code for Toolbox page for Design of Welds

<!DOCTYPE html PUBLIC "-//w3c//dtd html 4.0 transitional//en">

<html>

<head>

<meta http-equiv="Content-Type" content="text/html; charset=iso-8859-1">

<meta name="Author" content="Amit Dhairyawan">

<meta name="GENERATOR" content="Mozilla/4.74 [en] (Win98; U) [Netscape]">

  <title>Front Page</title>

</head>

  <body background="Image1.jpg" alt="" width="306" height="141" align="Center">

<div align="Center">  <br>

       &nbsp;

<br>

<center>

<h1><b><u><font face="Haettenschweiler">Internet Based Tools   for Machine

Design</font></u></b></h1>

</center>

<div align="Center">                                                  </div>

<div align="Center">

</div>

<div align="Center">

    </div>

<blockquote>

<div align="Center">

<h2><font face="Haettenschweiler"><font size="+3">       Design of Welds</font></font></h2>

</div>

<ol>

<ol>

<h3><a href="autogen_Project_4_%20Arc%20weld.html"><font face="Haettenschweiler"><font

size="+3">

a) Weld under pure Shear load

</font></font></a>

</h3>

<h3><a href="autogen_Project_4_%20Arc%20weld_%20Eccentric%20Load.html"><font

face="Haettenschweiler"><font size="+3">

b)&nbsp;        Weld under Eccentric Load

</font></font></a>
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</h3>

<br>

</ol>

</ol>

<div align="Center">

<h3><font face="Haettenschweiler"><font size="+3"><a

href="Toolbox%20and%20its%20contents.htm">

  Back</a>

</font></font></h3>

<br>

</div>

<div align="Center">                               </div>

</blockquote>

<div align="Center">                               </div>

<br>

<br>

<br>

<br>

</div>

</body>

</html>
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HTML Code for Toolbox page for Power Screws:

<!DOCTYPE html PUBLIC "-//w3c//dtd html 4.0 transitional//en">

<html>

<head>

<meta http-equiv="Content-Type" content="text/html; charset=iso-8859-1">

<meta name="Author" content="Amit Dhairyawan">

<meta name="GENERATOR" content="Mozilla/4.74 [en] (Win98; U) [Netscape]">

<title>Front Page</title>

</head>

<body background="Image1.jpg" alt="" width="306" height="141" align="Center">

<font face="Haettenschweiler"><font size="+3"></font></font>&nbsp;

<div align="Center">

<blockquote>

 <blockquote>

    <blockquote>

      <blockquote>

        <blockquote>

          <blockquote>              </blockquote>

<div align="Center">

<blockquote>

<blockquote>

<h1>

<center><small>              </small>

<h1><small> </small><small><b><u><font face="Haettenschweiler">

  Internet Based Tools for Machine Design</font></u></b></small></h1>

<small>             </small></center>

<small>  </small><small>  </small><small>  </small><small>

</small><small>  </small><small>                </small></h1>

</blockquote>

</blockquote>

</div>

</blockquote>

</blockquote>

</blockquote>

</blockquote>
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</blockquote>

</div>

 <div align="Center">

<blockquote>

<div align="Center">                </div>

<blockquote>

<div align="Center">                  </div>

<blockquote>

<div align="Center">                    </div>

<blockquote>

<div align="Center">                      </div>

<blockquote>

<div align="Center">

<div align="Center">

<blockquote>

<blockquote>

<blockquote>                              </blockquote>

</blockquote>

</blockquote>

</div>

</div>

</blockquote>

</blockquote>

</blockquote>

</blockquote>

</div>

<div align="Center">

<div align="Center">

<ol>

</ol>

<h2>

</h2>

<ol>

<h2><font face="Haettenschweiler"><font size="+3">

Power Screws</font></font></h2>

</ol>

<h2>
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</h2>

<ol>

</ol>

</div>

</div>

<blockquote>

<blockquote>

<blockquote>

<blockquote>

<blockquote>

<div align="Center">

<ol>

<dl>

<ol>

<ol>

<ol>

</ol>

</ol>

</ol>

</dl>

</ol>

<h2>

</h2>

<ol>

<dl>

<ol>

<ol>

<ol>

</ol>

</ol>

</ol>

</dl>

</ol>

</div>

</blockquote>

</blockquote>

</blockquote>
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</blockquote>

 </blockquote>

<blockquote>

<blockquote>

<blockquote>

<blockquote>

<blockquote>

<blockquote>

<blockquote>

<div align="Center">

<div align="Center">

<h3><font face="Haettenschweiler"><font size="+3">

  &nbsp;&nbsp;&nbsp; &nbsp;&nbsp;&nbsp; &nbsp;&nbsp; a) <a

href="autogen_Project_2%20Screw%20Raise.html">

  Torque Required to raise a Load</a>

</font></font></h3>

</div>

</div>

</blockquote>

<div align="Center">

<div align="Center">

<h3><font face="Haettenschweiler"><font size="+3">

  &nbsp;&nbsp;&nbsp; &nbsp;&nbsp; &nbsp;&nbsp;&nbsp; &nbsp; b) <a

href="autogen_Project_3%20Screw%20Lower.html">

  Torque Required to lower a Load</a>

</font></font></h3>

</div>

</div>

</blockquote>

</blockquote>

</blockquote>

</blockquote>

</blockquote>

</blockquote>

<blockquote>

<blockquote>

<blockquote>
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<blockquote>

<blockquote>

<blockquote>

<blockquote>

<blockquote>

<div align="Center"><br>

<br>

</div>

<div align="Center">

<div align="Center">

<h3><font face="Haettenschweiler"><font size="+3"><a

href="Toolbox%20and%20its%20contents.htm">

  Back</a>

</font></font></h3>

</div>

</div>

<ol>

<dl>

<ol>

<ol>

<ol>

 <br>

</ol>

</ol>

</ol>

</dl>

</ol>

</blockquote>

</blockquote>

</blockquote>

</blockquote>

</blockquote>

</blockquote>

</blockquote>

</blockquote>

<br>

</body>
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</html>
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HTML Code for Toolbox page for Springs

<!DOCTYPE html PUBLIC "-//w3c//dtd html 4.0 transitional//en">

<html>

<head>

<meta http-equiv="Content-Type" content="text/html; charset=iso-8859-1">

<meta name="Author" content="Amit Dhairyawan">

<meta name="GENERATOR" content="Mozilla/4.74 [en] (Win98; U) [Netscape]">

<title>Front Page</title>

</head>

<body background="../../../vtback%5B1%5D.jpg" alt="" width="306" height="141" align="Center">

<div align="Center">

<blockquote>

<blockquote>

<blockquote>

<blockquote>

<blockquote>

<blockquote>

<center>

<h1><big><b><u><font face="Haettenschweiler">Internet Based Tools

for Machine Design</font></u></b></big></h1>

<h1><font face="Haettenschweiler"><font

size="+3">&nbsp;Springs</font></font></h1>

<h1><font face="Haettenschweiler"><font size="+3">&nbsp;A) <a

href="Deflection%20Spring.html">

Deflection of a spring</a>

</font></font></h1>

<h1><font face="Haettenschweiler"><font size="+3">B) <a

href="Spring%20Equation.htm">

Equation of a spring</a>

</font></font></h1>

<br>

</center>

</blockquote>

</blockquote>
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</blockquote>

</blockquote>

</blockquote>

</blockquote>

</div>

<div align="Center">

<div align="Center">

<div align="Center">

<h1><a href="Toolbox%20and%20its%20contents.htm"><b><u>

<p align="Center">Back</p>

</u></b></a>

</h1>

</div>

</div>

</div>

</body>

</html>

HTML Code for Toolbox page for Deflection of a Spring

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">

<html>

<head>

  <meta http-equiv="Content-Type" content="text/html; charset=iso-8859-1">

  <meta name="GENERATOR" content="Mozilla/4.06 [en]C-gatewaynet  (WinNT; I) [Netscape]">

  <title>Springs</title>

</head>

  <body background="Image1.jpg" alt="" width="306" height="141" align="Center" bgcolor="#ffffff"

text="#000000" link="#0000ee" vlink="#551a8b" alink="#0000ee">

<center>

<h2> Deflection of Springs</h2>

  </center>

<form method="Post" action="http://www.filebox.vt.edu/a/adhairya/servlet/SprDef" archive="deploy.jar">
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  <center>

  <table border="1" width="75%">

      <tbody>

        <tr>

          <td width="28%">Maximum Stress</td>

          <td width="22%"><input type="text" name="maxStress"></td>

        </tr>

        <tr>

          <td width="28%">Load</td>

          <td width="22%"><input type="text" name="Load"></td>

        </tr>

        <tr>

          <td width="28%" height="26">Spring Diameter</td>

          <td width="22%" height="26"><input type="text" name="springDia"></td>

        </tr>

        <tr>

          <td width="28%">Wire Diameter</td>

          <td width="22%"><input type="text" name="wireDia"></td>

        </tr>

        <tr>

          <td width="28%">Wahls Factor</td>

          <td width="22%"><input type="text" name="wahlsFactor"></td>

        </tr>

        <tr>

          <td width="28%">Primary Stress</td>

          <td width="22%"><input type="text" name="primaryStress"></td>

        </tr>

        <tr>

          <td width="28%">Secondary Stress</td>

          <td width="22%"><input type="text" name="secondaryStress"></td>

        </tr>

        <tr>

          <td>Deflection</td>

          <td><input type="text" name="deflection"></td>

        </tr>

        <tr>

          <td>Stiffness</td>
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          <td><input type="text" name="stiffness"></td>

        </tr>

        <tr>

          <td>Number of active coils</td>

          <td><input type="text" name="actCoils"></td>

        </tr>

        <tr>

          <td>Modulus of rigidity</td>

          <td><input type="text" name="modRigid"></td>

        </tr>

        <tr>

          <td width="28%"><input type="submit" name="Submit" value="   Get Values    "></td>

          <td width="22%"><input type="reset" name="Submit2" value="Reset all values"></td>

        </tr>

    </tbody>

  </table>

    </center>

  </form>

<center>

<h2> &nbsp;<a href="Springs.html"><u>Back</u></a>

 </h2>

  </center>

</body>

</html>
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HTML Code for Toolbox page for Spring Equation:

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">

<html>

<head>

  <meta http-equiv="Content-Type" content="text/html; charset=iso-8859-1">

  <meta name="GENERATOR" content="Mozilla/4.06 [en]C-gatewaynet  (WinNT; I) [Netscape]">

  <title>Springs</title>

</head>

  <body bgcolor="#ffffff" background="Image1.jpg" alt="" width="306" height="141" align="Center"

text="#000000" link="#0000ee" vlink="#551a8b" alink="#0000ee">

<center>

<h2> Springs</h2>

</center>

<form method="Post" action="http://127.0.0.1:8080/servlet/mySpr">

  <table border="1" width="75%">

 <tbody>

      <tr>

 <td width="28%">Maximum Stress</td>

  <td width="22%"><input type="text" name="maxStress"></td>

  <td width="25%">&nbsp;</td>

  <td width="25%">&nbsp;</td>

 </tr>

  <tr>

 <td width="28%">Load</td>

  <td width="22%"><input type="text" name="Load"></td>

  <td width="25%">&nbsp;</td>

  <td width="25%">&nbsp;</td>

 </tr>

  <tr>

 <td width="28%" height="26">Spring Diameter</td>

  <td width="22%" height="26"><input type="text" name="springDia"></td>

  <td width="25%" height="26">&nbsp;</td>
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  <td width="25%" height="26">&nbsp;</td>

 </tr>

  <tr>

 <td width="28%">Wire Diameter</td>

  <td width="22%"><input type="text" name="wireDia"></td>

  <td width="25%">&nbsp;</td>

  <td width="25%">&nbsp;</td>

 </tr>

  <tr>

 <td width="28%">Wahls Factor</td>

  <td width="22%"><input type="text" name="wahlsFactor"></td>

  <td width="25%">&nbsp;</td>

  <td width="25%">&nbsp;</td>

 </tr>

  <tr>

 <td width="28%">Primary Stress</td>

  <td width="22%"><input type="text" name="primaryStress"></td>

  <td width="25%">&nbsp;</td>

  <td width="25%">&nbsp;</td>

 </tr>

  <tr>

 <td width="28%">Secondary Stress</td>

  <td width="22%"><input type="text" name="secondaryStress"></td>

  <td width="25%">&nbsp;</td>

  <td width="25%">&nbsp;</td>

 </tr>

  <tr>

 <td>my factor</td>

  <td><input type="text" name="myFactor"></td>

  <td><br>

        </td>

  <td><br>

        </td>

 </tr>

  <tr>

 <td width="28%">&nbsp;</td>

  <td width="22%"><input type="submit" name="Submit" value="   Get Values    "></td>
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  <td width="25%"><input type="reset" name="Submit2" value="Reset all values"></td>

  <td width="25%">&nbsp;</td>

 </tr>

    </tbody>

  </table>

 </form>

<center>

<h2> &nbsp;</h2>

</center>

</body>

</html>
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Appendix-D: Java® Code

Java® Code For Basic Stress:

/*

A basic extension of the java.applet.Applet class

 */

import java.awt.*;

import java.applet.*;

import java.lang.*;

public class BasicStress extends Applet

{

public void init()

{

// Take out this line if you don't use symantec.itools.net.RelativeURL or

symantec.itools.awt.util.StatusScroller

//symantec.itools.lang.Context.setApplet(this);

// This code is automatically generated by Visual Cafe when you add

// components to the visual environment. It instantiates and initializes

// the components. To modify the code, only use code syntax that matches

// what Visual Cafe can generate, or Visual Cafe may be unable to back

// parse your Java file into its visual environment.

// {{INIT_CONTROLS

setLayout(null);

setBackground(java.awt.Color.white);

setSize(763,503);

textField1.setText(basicStressBundle.getString("textField1_text"));

add(textField1);

textField1.setBounds(228,24,156,24);

textField2.setText(basicStressBundle.getString("textField2_text"));

add(textField2);

textField2.setBounds(228,60,156,24);

textField4.setText(basicStressBundle.getString("textField4_text"));

add(textField4);

textField4.setBounds(228,96,156,24);
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label1.setText(basicStressBundle.getString("label1_text"));

add(label1);

label1.setBounds(48,24,156,24);

label4.setText(basicStressBundle.getString("label4_text"));

add(label4);

label4.setBounds(48,96,156,24);

label5.setText(basicStressBundle.getString("label5_text"));

add(label5);

label5.setBounds(48,60,156,24);

radioButton1.setCheckboxGroup(Group1);

radioButton1.setState(true);

radioButton1.setLabel(basicStressBundle.getString("radioButton1_label"));

add(radioButton1);

radioButton1.setBounds(420,24,72,24);

radioButton4.setCheckboxGroup(Group1);

radioButton4.setLabel(basicStressBundle.getString("radioButton4_label"));

add(radioButton4);

radioButton4.setBounds(504,24,72,24);

button1.setLabel(basicStressBundle.getString("button1_label"));

add(button1);

button1.setBackground(java.awt.Color.lightGray);

button1.setBounds(192,396,108,36);

button2.setLabel(basicStressBundle.getString("button2_label"));

add(button2);

button2.setBackground(java.awt.Color.lightGray);

button2.setBounds(372,396,96,36);

radioButton5.setCheckboxGroup(Group2);

radioButton5.setLabel(basicStressBundle.getString("radioButton5_label"));

add(radioButton5);

radioButton5.setBounds(504,60,72,24);

radioButton6.setCheckboxGroup(Group3);

radioButton6.setLabel(basicStressBundle.getString("radioButton6_label"));

add(radioButton6);

radioButton6.setBounds(504,96,72,24);

radioButton2.setCheckboxGroup(Group2);

radioButton2.setState(true);

radioButton2.setLabel(basicStressBundle.getString("radioButton2_label"));
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add(radioButton2);

radioButton2.setBounds(420,60,72,24);

radioButton3.setCheckboxGroup(Group3);

radioButton3.setState(true);

radioButton3.setLabel(basicStressBundle.getString("radioButton3_label"));

add(radioButton3);

radioButton3.setBounds(420,96,72,24);

add(radioButton4);

//}}

//{{REGISTER_LISTENERS

SymAction lSymAction = new SymAction();

button2.addActionListener(lSymAction);

button1.addActionListener(lSymAction);

this.showStatus("Enter two out of three values");

//}}

}

//{{DECLARE_CONTROLS

java.awt.TextField textField1 = new java.awt.TextField();

java.awt.TextField textField2 = new java.awt.TextField();

java.awt.TextField textField4 = new java.awt.TextField();

java.awt.Label label1 = new java.awt.Label();

java.awt.Label label4 = new java.awt.Label();

java.awt.Label label5 = new java.awt.Label();

java.awt.Checkbox radioButton1 = new java.awt.Checkbox();

java.awt.CheckboxGroup Group1 = new java.awt.CheckboxGroup();

java.awt.Checkbox radioButton5 = new java.awt.Checkbox();

java.awt.CheckboxGroup Group2 = new java.awt.CheckboxGroup();

java.awt.Checkbox radioButton6 = new java.awt.Checkbox();

java.awt.CheckboxGroup Group3 = new java.awt.CheckboxGroup();

java.awt.Checkbox radioButton2 = new java.awt.Checkbox();

java.awt.Checkbox radioButton3 = new java.awt.Checkbox();

java.awt.Checkbox radioButton4 = new java.awt.Checkbox();

java.awt.Button button1 = new java.awt.Button();

java.awt.Button button2 = new java.awt.Button();

//}}
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class SymAction implements java.awt.event.ActionListener

{

public void actionPerformed(java.awt.event.ActionEvent event)

{

Object object = event.getSource();

if (object == button2)

button2_ActionPerformed(event);

else if (object == button1)

button1_ActionPerformed(event);

}

}

void button2_ActionPerformed(java.awt.event.ActionEvent event)

{

// to do: code goes here.

button2_ActionPerformed_Interaction1(event);

}

void button2_ActionPerformed_Interaction1(java.awt.event.ActionEvent event)

{

try {

// textField1 Clear the text for TextField

textField1.setText(basicStressBundle.getString("textField1_text_1"));

textField2.setText(basicStressBundle.getString("textField2_text_1"));

textField4.setText(basicStressBundle.getString("textField4_text_1"));

this.showStatus(basicStressBundle.getString("this_showStatus"));

} catch (java.lang.Exception e) {

}

}

void button1_ActionPerformed(java.awt.event.ActionEvent event)

{

// to do: code goes here.

button1_ActionPerformed_Interaction1(event);
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}

void button1_ActionPerformed_Interaction1(java.awt.event.ActionEvent event)

{

try {

    // BasicStress Show a status message

    this.showStatus(basicStressBundle.getString("this_showStatus_1"));

    String tx1 = textField1.getText();

    String tx2 = textField2.getText();

    String tx3 = textField4.getText();

    Float l1 ;

    Float l2 ;

    Float l3 ;

    String sel1 = Group1.getSelectedCheckbox().getLabel().trim();

    String sel2 = Group2.getSelectedCheckbox().getLabel().trim();

    String sel3 = Group3.getSelectedCheckbox().getLabel().trim();

    int Switch1 = 0;

    int Switch2 = 0;

    int Switch3 = 0;

    if (sel1.equalsIgnoreCase(basicStressBundle.getString("N_m2")))

        Switch1 = 0;

    if (sel1.equalsIgnoreCase(basicStressBundle.getString("lb_fs2")))

        Switch1 = 1;

    if (sel2.equalsIgnoreCase(basicStressBundle.getString("N")))

        Switch2 = 0;

    if (sel2.equalsIgnoreCase(basicStressBundle.getString("lbf_s2")))

        Switch2 = 1;

    if (sel3.equalsIgnoreCase(basicStressBundle.getString("m2")))

        Switch3 = 0;

    if (sel3.equalsIgnoreCase(basicStressBundle.getString("f2")))

        Switch3 = 1;

    // If Stress is null calculate stress

    if ( (tx1.equals(null) || tx1.equals(basicStressBundle.getString("EmptyString"))) )

    {

        if ( (tx2.equals(null) || tx2.equals(basicStressBundle.getString("EmptyString_1"))) ||

(tx3.equals(null) || tx3.equals(basicStressBundle.getString("EmptyString_2"))) )
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        {

            this.showStatus(basicStressBundle.getString("this_showStatus_2"));

        }

        else

        {

            try{

                l2 = new Float(tx2);

                l3 = new Float(tx3);

                // We are trying to calculate stress in n/m2 so convert others to n if needed

                if (Switch1 == 0)

                {

                    if (Switch2 == 1)

                        l2 = new Float(l2.floatValue()*0.13855);

                    if (Switch3 == 1)

                        l3 = new Float(l3.floatValue()*0.3048*0.3048);

                }

                //We are trying to calculate stress in lb so convert others to lb if needed

                else if (Switch1 == 1)

                {

                    if (Switch2 == 0)

                        l2 = new Float(l2.floatValue()/0.13855);

                    if (Switch3 == 0)

                        l3 = new Float(l3.floatValue()/(0.3048*0.3048));

                }

                l1 = new Float(l2.floatValue()/l3.floatValue());

                textField1.setText(l1.toString());

            }catch (Exception e)

            {

              this.showStatus(basicStressBundle.getString("this_showStatus_3"));

            }

        }

     }

    // If force is null calculate force

    if ( (tx2.equals(null) || tx2.equals(basicStressBundle.getString("EmptyString_3"))) )
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    {

        if ( (tx1.equals(null) || tx1.equals(basicStressBundle.getString("EmptyString_4"))) ||

(tx3.equals(null) || tx3.equals(basicStressBundle.getString("EmptyString_5"))) )

        {

            this.showStatus(basicStressBundle.getString("this_showStatus_4"));

        }

        else

        {

            try{

                l1 = new Float(tx1);

                l3 = new Float(tx3);

                // Convert other two to N if needed

                if ( Switch2 == 0 )

                {

                    if (Switch1 == 1)

                        l1 = new Float(l1.floatValue()/0.67056);

                    if (Switch3 == 1)

                        l3 = new Float(l3.floatValue()*0.3048*0.3048);

                }

                //Convert other two to lb if needed

                else if (Switch2 == 1)

                {

                    if (Switch1 == 0)

                        l1 = new Float(l1.floatValue()*0.67056);

                    if (Switch3 == 0)

                        l3 = new Float(l3.floatValue()/(0.3048*0.3048));

                }

                l2 = new Float(l1.floatValue()*l3.floatValue());

                textField2.setText(l2.toString());

            }catch (Exception e)

            {

              this.showStatus(basicStressBundle.getString("this_showStatus_5"));

            }

        }
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     }

     //Area is null so calculate the area

    if ( (tx3.equals(null) || tx3.equals(basicStressBundle.getString("EmptyString_6"))) )

    {

        if ( (tx1.equals(null) || tx1.equals(basicStressBundle.getString("EmptyString_7"))) ||

(tx2.equals(null) || tx2.equals(basicStressBundle.getString("EmptyString_8"))) )

        {

            this.showStatus(basicStressBundle.getString("this_showStatus_6"));

        }

        else

        {

            try{

                l2 = new Float(tx2);

                l1 = new Float(tx1);

                // Convert other two to N if needed

                if ( Switch3 == 0 )

                {

                    if (Switch1 == 1)

                        l1 = new Float(l1.floatValue()/0.67056);

                    if (Switch2 == 1)

                        l2 = new Float(l2.floatValue()*0.13855);

                }

                // Convert other two to lb if needed

                else if (Switch3 == 1)

                {

                    if (Switch1 == 0)

                        l1 = new Float(l1.floatValue()*0.67056);

                    if (Switch2 == 0)

                        l2 = new Float(l2.floatValue()/0.13855);

                }

                l3 = new Float(l2.floatValue()/l1.floatValue());

                textField4.setText(l3.toString());
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            }catch (Exception e)

            {

              this.showStatus(basicStressBundle.getString("this_showStatus_7"));

            }

        }

     }

} catch (java.lang.Exception e) {

}

}

static java.util.ResourceBundle basicStressBundle =

java.util.ResourceBundle.getBundle("BasicStressBundle");

}
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Java® Code For Weld under Pure Shear Load:

/*

A basic extension of the java.applet.Applet class

 */

import java.awt.*;

import java.applet.*;

import java.lang.*;

public class ArcWeld extends Applet

{

    String sLoad = null;

    String sThroat = null;

    String sLength = null;

    String sStress = null;

    String sFos = null;

    Float fLoad = null;

    Float fThroat = null;

    Float fLength = null;

    Float fStress = null;

    Float fFos = null;

public void init()

{

// Take out this line if you don't use symantec.itools.net.RelativeURL or

symantec.itools.awt.util.StatusScroller

//symantec.itools.lang.Context.setApplet(this);

// This code is automatically generated by Visual Cafe when you add

// components to the visual environment. It instantiates and initializes

// the components. To modify the code, only use code syntax that matches

// what Visual Cafe can generate, or Visual Cafe may be unable to back

// parse your Java file into its visual environment.

//{{INIT_CONTROLS

setLayout(null);

setBackground(java.awt.Color.white);

setSize(763,503);
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add(textFieldAverageStress);

textFieldAverageStress.setBounds(228,24,156,24);

add(textFieldLoad);

textFieldLoad.setBounds(228,60,156,24);

add(textFieldWeldThroat);

textFieldWeldThroat.setBounds(228,96,156,24);

labelAverageStress.setText("Average Stress");

add(labelAverageStress);

labelAverageStress.setBounds(48,24,156,24);

labelWeldThroat.setText("Weld Throat");

add(labelWeldThroat);

labelWeldThroat.setBounds(48,96,156,24);

labelLoad.setText("Load");

add(labelLoad);

labelLoad.setBounds(48,60,156,24);

radioButtonAverageStressN.setCheckboxGroup(GroupAverageStress);

radioButtonAverageStressN.setState(true);

radioButtonAverageStressN.setLabel("N/m2");

add(radioButtonAverageStressN);

radioButtonAverageStressN.setBounds(420,24,72,24);

radioButtonAverageStressLb.setCheckboxGroup(GroupAverageStress);

radioButtonAverageStressLb.setLabel("Lb/in2");

add(radioButtonAverageStressLb);

radioButtonAverageStressLb.setBounds(504,24,72,24);

labelLength.setText("Length");

add(labelLength);

labelLength.setBounds(48,132,156,24);

add(textFieldLength);

textFieldLength.setBounds(228,132,156,24);

radioButtonLengthM.setCheckboxGroup(GroupLength);

radioButtonLengthM.setState(true);

radioButtonLengthM.setLabel("mm");

add(radioButtonLengthM);

radioButtonLengthM.setBounds(420,132,72,24);

radioButtonLength.setCheckboxGroup(GroupLength);

radioButtonLength.setLabel("inch");

add(radioButtonLength);
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radioButtonLength.setBounds(504,132,72,24);

labelFos.setText("Factor of Safety");

add(labelFos);

labelFos.setBounds(48,168,156,24);

textFieldFos.setText("1.0");

add(textFieldFos);

textFieldFos.setBounds(228,168,156,24);

radioButtonFosD.setCheckboxGroup(GroupFos);

radioButtonFosD.setState(true);

radioButtonFosD.setLabel("Default");

add(radioButtonFosD);

radioButtonFosD.setBounds(420,168,72,24);

radioButtonFosC.setCheckboxGroup(GroupFos);

radioButtonFosC.setLabel("Custom");

add(radioButtonFosC);

radioButtonFosC.setBounds(504,168,72,24);

Calc.setLabel("Calculate");

add(Calc);

Calc.setBackground(java.awt.Color.lightGray);

Calc.setBounds(192,396,108,36);

Clear.setLabel("Clear");

add(Clear);

Clear.setBackground(java.awt.Color.lightGray);

Clear.setBounds(372,396,96,36);

radioButtonLoadLb.setCheckboxGroup(GroupLoad);

radioButtonLoadLb.setLabel("Lb");

add(radioButtonLoadLb);

radioButtonLoadLb.setBounds(504,60,72,24);

radioButtonWeldThroatF.setCheckboxGroup(GroupWeldThroat);

radioButtonWeldThroatF.setLabel("inch");

add(radioButtonWeldThroatF);

radioButtonWeldThroatF.setBounds(504,96,72,24);

radioButtonLoadN.setCheckboxGroup(GroupLoad);

radioButtonLoadN.setState(true);

radioButtonLoadN.setLabel("N");

add(radioButtonLoadN);

radioButtonLoadN.setBounds(420,60,72,24);
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radioButtonWeldThroatM.setCheckboxGroup(GroupWeldThroat);

radioButtonWeldThroatM.setState(true);

radioButtonWeldThroatM.setLabel("mm");

add(radioButtonWeldThroatM);

radioButtonWeldThroatM.setBounds(420,96,72,24);

add(radioButtonWeldThroatF);

add(radioButtonAverageStressLb);

//}}

//{{REGISTER_LISTENERS

SymAction lSymAction = new SymAction();

Clear.addActionListener(lSymAction);

Calc.addActionListener(lSymAction);

this.showStatus("Enter two out of three values");

SymFocus aSymFocus = new SymFocus();

radioButtonFosD.addFocusListener(aSymFocus);

radioButtonFosC.addFocusListener(aSymFocus);

//}}

}

//{{DECLARE_CONTROLS

java.awt.TextField textFieldAverageStress = new java.awt.TextField();

java.awt.TextField textFieldLoad = new java.awt.TextField();

java.awt.TextField textFieldWeldThroat = new java.awt.TextField();

java.awt.Label labelAverageStress = new java.awt.Label();

java.awt.Label labelWeldThroat = new java.awt.Label();

java.awt.Label labelLoad = new java.awt.Label();

java.awt.Checkbox radioButtonAverageStressN = new java.awt.Checkbox();

java.awt.CheckboxGroup GroupAverageStress = new java.awt.CheckboxGroup();

java.awt.Button Calc = new java.awt.Button();

java.awt.Button Clear = new java.awt.Button();

java.awt.Checkbox radioButtonLoadLb = new java.awt.Checkbox();

java.awt.CheckboxGroup GroupLoad = new java.awt.CheckboxGroup();

java.awt.Checkbox radioButtonWeldThroatF = new java.awt.Checkbox();

java.awt.CheckboxGroup GroupWeldThroat = new java.awt.CheckboxGroup();

java.awt.Checkbox radioButtonLoadN = new java.awt.Checkbox();
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java.awt.Checkbox radioButtonWeldThroatM = new java.awt.Checkbox();

java.awt.Checkbox radioButtonAverageStressLb = new java.awt.Checkbox();

java.awt.Label labelLength = new java.awt.Label();

java.awt.TextField textFieldLength = new java.awt.TextField();

java.awt.Checkbox radioButtonLengthM = new java.awt.Checkbox();

java.awt.CheckboxGroup GroupLength = new java.awt.CheckboxGroup();

java.awt.Checkbox radioButtonLength = new java.awt.Checkbox();

java.awt.Label labelFos = new java.awt.Label();

java.awt.TextField textFieldFos = new java.awt.TextField();

java.awt.Checkbox radioButtonFosD = new java.awt.Checkbox();

java.awt.CheckboxGroup GroupFos = new java.awt.CheckboxGroup();

java.awt.Checkbox radioButtonFosC = new java.awt.Checkbox();

//}}

class SymAction implements java.awt.event.ActionListener

{

public void actionPerformed(java.awt.event.ActionEvent event)

{

Object object = event.getSource();

if (object == Clear)

Clear_ActionPerformed(event);

else if (object == Calc)

Calc_ActionPerformed(event);

}

}

void Clear_ActionPerformed(java.awt.event.ActionEvent event)

{

// to do: code goes here.

Clear_ActionPerformed_Interaction1(event);

}

void Clear_ActionPerformed_Interaction1(java.awt.event.ActionEvent event)

{

try {

// textField1 Clear the text for TextField
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textFieldAverageStress.setText("");

textFieldLoad.setText("");

textFieldWeldThroat.setText("");

textFieldFos.setText("1.0");

textFieldLength.setText("");

this.showStatus("Enter two out of three values");

} catch (java.lang.Exception e) {

}

}

void Calc_ActionPerformed(java.awt.event.ActionEvent event)

{

// to do: code goes here.

Calc_ActionPerformed_Interaction1(event);

}

void Calc_ActionPerformed_Interaction1(java.awt.event.ActionEvent event)

{

try {

    // BasicStress Show a status message

    this.showStatus("Calculate clicked");

    sStress = textFieldAverageStress.getText();

    sLoad = textFieldLoad.getText();

    sLength = textFieldLength.getText();

    sThroat = textFieldWeldThroat.getText();

    sFos = textFieldFos.getText();

    if (!sFos.equalsIgnoreCase(null) && !sFos.equalsIgnoreCase(""))

        fFos = new Float(sFos);

    if (fFos.floatValue() == 0.0F)

        fFos = new Float("1.0");

    if (!sThroat.equalsIgnoreCase(null) && !sThroat.equalsIgnoreCase(""))

        fThroat = new Float(sThroat);

    if (!sStress.equalsIgnoreCase(null) && !sStress.equalsIgnoreCase(""))

        fStress = new Float(sStress);

    if (!sLoad.equalsIgnoreCase(null) && !sLoad.equalsIgnoreCase(""))
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        fLoad = new Float(sLoad);

    if (!sLength.equalsIgnoreCase(null) && !sLength.equalsIgnoreCase(""))

        fLength = new Float(sLength);

    if (fThroat != null &&

GroupWeldThroat.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                fThroat = new Float(fThroat.floatValue()*0.0254);

            if (fThroat != null &&

GroupWeldThroat.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                fThroat = new Float(fThroat.floatValue()/1000);

    if (fLength != null &&

GroupLength.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                fLength = new Float(fLength.floatValue()*0.0254);

            if (fLength != null &&

GroupLength.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                fLength = new Float(fLength.floatValue()/1000);

            if (fLoad != null && GroupLoad.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb"))

                fLoad = new Float(fLoad.floatValue()*4.45);

            if (fStress != null &&

GroupAverageStress.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb/in2"))

                fStress = new Float(fStress.floatValue()*6890);

    this.showStatus("Before ifs");

    if ((sLoad.equalsIgnoreCase(null) || sLoad.equalsIgnoreCase("")) &&

        (sLength.equalsIgnoreCase(null) || sLength.equalsIgnoreCase("")) &&

        (sThroat.equalsIgnoreCase(null) || sThroat.equalsIgnoreCase(""))&&

        (sStress.equalsIgnoreCase(null) || sStress.equalsIgnoreCase("")) )

        this.showStatus("Please enter three out of four values");

    if ((sLoad.equalsIgnoreCase(null) || sLoad.equalsIgnoreCase("")) &&

        !(sLength.equalsIgnoreCase(null) || sLength.equalsIgnoreCase("")) &&

        !(sThroat.equalsIgnoreCase(null) || sThroat.equalsIgnoreCase(""))&&

        !(sStress.equalsIgnoreCase(null) || sStress.equalsIgnoreCase("")) )

            {

        this.showStatus("load");

                fLoad = new

Float(0.707*fStress.floatValue()*fThroat.floatValue()*fLength.floatValue()/(fFos.floatValue()));
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                if (fLoad != null &&

GroupLoad.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb"))

                    fLoad = new Float(fLoad.floatValue()/4.45);

                textFieldLoad.setText(fLoad.toString());

            }

    if (!(sLoad.equalsIgnoreCase(null) || sLoad.equalsIgnoreCase("")) &&

        (sLength.equalsIgnoreCase(null) || sLength.equalsIgnoreCase("")) &&

        !(sThroat.equalsIgnoreCase(null) || sThroat.equalsIgnoreCase(""))&&

        !(sStress.equalsIgnoreCase(null) || sStress.equalsIgnoreCase("")) )

            {

        this.showStatus("length");

                fLength = new

Float((fLoad.floatValue()/(0.707*fThroat.floatValue()*fStress.floatValue()))*fFos.floatValue());

        if (fLength != null &&

GroupLength.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                    fLength = new Float(fLength.floatValue()/0.0254);

                if (fLength != null &&

GroupLength.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                    fLength = new Float(fLength.floatValue()*1000);

                textFieldLength.setText(fLength.toString());

            }

    if (!(sLoad.equalsIgnoreCase(null) || sLoad.equalsIgnoreCase("")) &&

        !(sLength.equalsIgnoreCase(null) || sLength.equalsIgnoreCase("")) &&

        (sThroat.equalsIgnoreCase(null) || sThroat.equalsIgnoreCase(""))&&

        !(sStress.equalsIgnoreCase(null) || sStress.equalsIgnoreCase("")) )

            {

        this.showStatus("throat");

                fThroat = new

Float((fLoad.floatValue()/(0.707*fStress.floatValue()*fLength.floatValue()))*fFos.floatValue());

        if (fThroat != null &&

GroupWeldThroat.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                    fThroat = new Float(fThroat.floatValue()/0.0254);

                if (fThroat != null &&

GroupWeldThroat.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                    fThroat = new Float(fThroat.floatValue()*1000);
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                textFieldWeldThroat.setText(fThroat.toString());

            }

    if (!(sLoad.equalsIgnoreCase(null) || sLoad.equalsIgnoreCase("")) &&

        !(sLength.equalsIgnoreCase(null) || sLength.equalsIgnoreCase("")) &&

        !(sThroat.equalsIgnoreCase(null) || sThroat.equalsIgnoreCase(""))&&

        (sStress.equalsIgnoreCase(null) || sStress.equalsIgnoreCase("")) )

            {

        this.showStatus("Strss");

                fStress = new

Float((fLoad.floatValue()/(0.707*fThroat.floatValue()*fLength.floatValue()))*fFos.floatValue());

                if (fStress != null &&

GroupAverageStress.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb/in2"))

                    fStress = new Float(fStress.floatValue()/6890);

                textFieldAverageStress.setText(fStress.toString());

            }

    this.showStatus("finish");

} catch (java.lang.Exception e) {

}

}

class SymFocus extends java.awt.event.FocusAdapter

{

public void focusGained(java.awt.event.FocusEvent event)

{

Object object = event.getSource();

if (object == radioButtonFosD)

radioButtonFosD_FocusGained(event);

else if (object == radioButtonFosC)

radioButtonFosC_FocusGained(event);

}

}

void radioButtonFosD_FocusGained(java.awt.event.FocusEvent event)

{

// to do: code goes here.
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radioButtonFosD_FocusGained_Interaction1(event);

}

void radioButtonFosD_FocusGained_Interaction1(java.awt.event.FocusEvent event)

{

try {

// textFieldFos Disable the TextField

textFieldFos.setText("1.0");

textFieldFos.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void radioButtonFosC_FocusGained(java.awt.event.FocusEvent event)

{

// to do: code goes here.

radioButtonFosC_FocusGained_Interaction1(event);

}

void radioButtonFosC_FocusGained_Interaction1(java.awt.event.FocusEvent event)

{

try {

// textFieldFos Enable the TextField

textFieldFos.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

}
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Java® Code For Weld Under Eccentric Load:

/*

A basic extension of the java.applet.Applet class

 */

import java.awt.*;

import java.applet.*;

import java.lang.*;

import java.math.*;

public class EccentricLoad extends Applet

{

    String sLoad = null;

    String sThroat = null;

    String sLength = null;

    String sStress = null;

    String sEcc = null;

    String sMaxDist = null;

    String sCentr = null;

    String sDSStress = null;

    String sTSStress = null;

    String sPMInertia = null;

    Float fLoad = null;

    Float fThroat = null;

    Float fLength = null;

    Float fStress = null;

    Float fEcc = null;

    Float fMaxDist = null;

    Float fCentr = null;

    Float fDSStress = null;

    Float fTSStress = null;

    Float fPMInertia = null;

    float cost = 0.0F;

    boolean distEntered = false;

public void init()

{

// Take out this line if you don't use symantec.itools.net.RelativeURL or

symantec.itools.awt.util.StatusScroller
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//symantec.itools.lang.Context.setApplet(this);

// This code is automatically generated by Visual Cafe when you add

// components to the visual environment. It instantiates and initializes

// the components. To modify the code, only use code syntax that matches

// what Visual Cafe can generate, or Visual Cafe may be unable to back

// parse your Java file into its visual environment.

//{{INIT_CONTROLS

setLayout(null);

setBackground(java.awt.Color.white);

setSize(763,503);

add(textFieldAverageStress);

textFieldAverageStress.setBounds(228,24,156,24);

add(textFieldLoad);

textFieldLoad.setBounds(228,60,156,24);

add(textFieldWeldThroat);

textFieldWeldThroat.setBounds(228,96,156,24);

labelAverageStress.setText("Average Stress");

add(labelAverageStress);

labelAverageStress.setBounds(48,24,156,24);

labelWeldThroat.setText("Weld Throat");

add(labelWeldThroat);

labelWeldThroat.setBounds(48,96,156,24);

labelLoad.setText("Load");

add(labelLoad);

labelLoad.setBounds(48,60,156,24);

radioButtonAverageStressN.setCheckboxGroup(GroupAverageStress);

radioButtonAverageStressN.setState(true);

radioButtonAverageStressN.setLabel("N/m2");

add(radioButtonAverageStressN);

radioButtonAverageStressN.setBounds(420,24,72,24);

radioButtonAverageStressLb.setCheckboxGroup(GroupAverageStress);

radioButtonAverageStressLb.setLabel("Lb/in2");

add(radioButtonAverageStressLb);

radioButtonAverageStressLb.setBounds(504,24,72,24);

labelMaxDist.setText("Maximum Distance");

add(labelMaxDist);
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labelMaxDist.setBounds(48,204,156,24);

add(textFieldMaxDist);

textFieldMaxDist.setBounds(228,204,156,24);

radioButtonMaxDistmm.setCheckboxGroup(GroupMaxDist);

radioButtonMaxDistmm.setState(true);

radioButtonMaxDistmm.setLabel("mm");

add(radioButtonMaxDistmm);

radioButtonMaxDistmm.setBounds(420,204,72,24);

radioButtonMaxDist.setCheckboxGroup(GroupMaxDist);

radioButtonMaxDist.setLabel("inch");

add(radioButtonMaxDist);

radioButtonMaxDist.setBounds(504,204,72,24);

labelCentr.setText("Max Dist of centroid from edge");

add(labelCentr);

labelCentr.setBounds(48,240,168,24);

add(textFieldCentr);

textFieldCentr.setBounds(228,240,156,24);

radioButtonCentr.setCheckboxGroup(GroupCentr);

radioButtonCentr.setState(true);

radioButtonCentr.setLabel("mm");

add(radioButtonCentr);

radioButtonCentr.setBounds(420,240,72,24);

radioButtonCentrinch.setCheckboxGroup(GroupCentr);

radioButtonCentrinch.setLabel("inch");

add(radioButtonCentrinch);

radioButtonCentrinch.setBounds(504,240,72,24);

add(radioButtonCentrinch);

labelDSStress.setText("Direct Shear Stress");

add(labelDSStress);

labelDSStress.setBounds(48,312,156,24);

add(textFieldDSStress);

textFieldDSStress.setBounds(228,312,156,24);

radioButtonDSStressN.setCheckboxGroup(GroupDSStress);

radioButtonDSStressN.setState(true);

radioButtonDSStressN.setLabel("N/m2");

add(radioButtonDSStressN);

radioButtonDSStressN.setBounds(420,312,72,24);
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radioButtonDSStressLb.setCheckboxGroup(GroupDSStress);

radioButtonDSStressLb.setLabel("Lb/in2");

add(radioButtonDSStressLb);

radioButtonDSStressLb.setBounds(504,312,72,24);

labelTSStress.setText("Torsional Shear Stress");

add(labelTSStress);

labelTSStress.setBounds(48,348,156,24);

add(textFieldTSStress);

textFieldTSStress.setBounds(228,348,156,24);

radioButtonTSStressN.setCheckboxGroup(GroupTSStress);

radioButtonTSStressN.setState(true);

radioButtonTSStressN.setLabel("N/m2");

add(radioButtonTSStressN);

radioButtonTSStressN.setBounds(420,348,72,24);

radioButtonTSStressLb.setCheckboxGroup(GroupTSStress);

radioButtonTSStressLb.setLabel("Lb/in2");

add(radioButtonTSStressLb);

radioButtonTSStressLb.setBounds(504,348,72,24);

labelPMInertia.setText("Polar Moment of Inertia");

add(labelPMInertia);

labelPMInertia.setBounds(48,276,156,24);

add(textFieldPMInertia);

textFieldPMInertia.setBounds(228,276,156,24);

radioButtonPMInertiamm.setCheckboxGroup(GroupPMInertia);

radioButtonPMInertiamm.setState(true);

radioButtonPMInertiamm.setLabel("mm4");

add(radioButtonPMInertiamm);

radioButtonPMInertiamm.setBounds(420,276,72,24);

radioButtonPMInertiain.setCheckboxGroup(GroupPMInertia);

radioButtonPMInertiain.setLabel("inch4");

add(radioButtonPMInertiain);

radioButtonPMInertiain.setBounds(504,276,72,24);

labelLength.setText("Length");

add(labelLength);

labelLength.setBounds(48,132,156,24);

add(textFieldLength);

textFieldLength.setBounds(228,132,156,24);
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radioButtonLengthM.setCheckboxGroup(GroupLength);

radioButtonLengthM.setState(true);

radioButtonLengthM.setLabel("mm");

add(radioButtonLengthM);

radioButtonLengthM.setBounds(420,132,72,24);

radioButtonLength.setCheckboxGroup(GroupLength);

radioButtonLength.setLabel("inch");

add(radioButtonLength);

radioButtonLength.setBounds(504,132,72,24);

labelEcc.setText("Eccentricity");

add(labelEcc);

labelEcc.setBounds(48,168,156,24);

add(textFieldEcc);

textFieldEcc.setBounds(228,168,156,24);

radioButtonEccMm.setCheckboxGroup(GroupEcc);

radioButtonEccMm.setState(true);

radioButtonEccMm.setLabel("mm");

add(radioButtonEccMm);

radioButtonEccMm.setBounds(420,168,72,24);

radioButtonEccIn.setCheckboxGroup(GroupEcc);

radioButtonEccIn.setLabel("inch");

add(radioButtonEccIn);

radioButtonEccIn.setBounds(504,168,72,24);

Calc.setLabel("Calculate");

add(Calc);

Calc.setBackground(java.awt.Color.lightGray);

Calc.setBounds(192,396,108,36);

Clear.setLabel("Clear");

add(Clear);

Clear.setBackground(java.awt.Color.lightGray);

Clear.setBounds(372,396,96,36);

radioButtonLoadLb.setCheckboxGroup(GroupLoad);

radioButtonLoadLb.setLabel("Lb");

add(radioButtonLoadLb);

radioButtonLoadLb.setBounds(504,60,72,24);

radioButtonWeldThroatF.setCheckboxGroup(GroupWeldThroat);

radioButtonWeldThroatF.setLabel("inch");
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add(radioButtonWeldThroatF);

radioButtonWeldThroatF.setBounds(504,96,72,24);

radioButtonLoadN.setCheckboxGroup(GroupLoad);

radioButtonLoadN.setState(true);

radioButtonLoadN.setLabel("N");

add(radioButtonLoadN);

radioButtonLoadN.setBounds(420,60,72,24);

radioButtonWeldThroatM.setCheckboxGroup(GroupWeldThroat);

radioButtonWeldThroatM.setState(true);

radioButtonWeldThroatM.setLabel("mm");

add(radioButtonWeldThroatM);

radioButtonWeldThroatM.setBounds(420,96,72,24);

add(radioButtonWeldThroatF);

add(radioButtonAverageStressLb);

//}}

//{{REGISTER_LISTENERS

SymAction lSymAction = new SymAction();

Clear.addActionListener(lSymAction);

Calc.addActionListener(lSymAction);

this.showStatus("Enter two out of three values");

SymFocus aSymFocus = new SymFocus();

radioButtonEccMm.addFocusListener(aSymFocus);

radioButtonEccIn.addFocusListener(aSymFocus);

//}}

}

//{{DECLARE_CONTROLS

java.awt.TextField textFieldAverageStress = new java.awt.TextField();

java.awt.TextField textFieldLoad = new java.awt.TextField();

java.awt.TextField textFieldWeldThroat = new java.awt.TextField();

java.awt.Label labelAverageStress = new java.awt.Label();

java.awt.Label labelWeldThroat = new java.awt.Label();

java.awt.Label labelLoad = new java.awt.Label();

java.awt.Checkbox radioButtonAverageStressN = new java.awt.Checkbox();

java.awt.CheckboxGroup GroupAverageStress = new java.awt.CheckboxGroup();

java.awt.Label labelLength = new java.awt.Label();

java.awt.TextField textFieldLength = new java.awt.TextField();
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java.awt.Checkbox radioButtonLengthM = new java.awt.Checkbox();

java.awt.CheckboxGroup GroupLength = new java.awt.CheckboxGroup();

java.awt.Checkbox radioButtonLength = new java.awt.Checkbox();

java.awt.Label labelEcc = new java.awt.Label();

java.awt.TextField textFieldEcc = new java.awt.TextField();

java.awt.Checkbox radioButtonEccMm = new java.awt.Checkbox();

java.awt.CheckboxGroup GroupEcc = new java.awt.CheckboxGroup();

java.awt.Checkbox radioButtonEccIn = new java.awt.Checkbox();

java.awt.Button Calc = new java.awt.Button();

java.awt.Button Clear = new java.awt.Button();

java.awt.Checkbox radioButtonLoadLb = new java.awt.Checkbox();

java.awt.CheckboxGroup GroupLoad = new java.awt.CheckboxGroup();

java.awt.Checkbox radioButtonLoadN = new java.awt.Checkbox();

java.awt.Checkbox radioButtonWeldThroatM = new java.awt.Checkbox();

java.awt.CheckboxGroup GroupWeldThroat = new java.awt.CheckboxGroup();

java.awt.Checkbox radioButtonWeldThroatF = new java.awt.Checkbox();

java.awt.Checkbox radioButtonAverageStressLb = new java.awt.Checkbox();

java.awt.Label labelMaxDist = new java.awt.Label();

java.awt.TextField textFieldMaxDist = new java.awt.TextField();

java.awt.Checkbox radioButtonMaxDistmm = new java.awt.Checkbox();

java.awt.CheckboxGroup GroupMaxDist = new java.awt.CheckboxGroup();

java.awt.Checkbox radioButtonMaxDist = new java.awt.Checkbox();

java.awt.Label labelCentr = new java.awt.Label();

java.awt.TextField textFieldCentr = new java.awt.TextField();

java.awt.Checkbox radioButtonCentr = new java.awt.Checkbox();

java.awt.CheckboxGroup GroupCentr = new java.awt.CheckboxGroup();

java.awt.Checkbox radioButtonCentrinch = new java.awt.Checkbox();

java.awt.Label labelDSStress = new java.awt.Label();

java.awt.TextField textFieldDSStress = new java.awt.TextField();

java.awt.Checkbox radioButtonDSStressN = new java.awt.Checkbox();

java.awt.CheckboxGroup GroupDSStress = new java.awt.CheckboxGroup();

java.awt.Checkbox radioButtonDSStressLb = new java.awt.Checkbox();

java.awt.Label labelTSStress = new java.awt.Label();

java.awt.TextField textFieldTSStress = new java.awt.TextField();

java.awt.Checkbox radioButtonTSStressN = new java.awt.Checkbox();

java.awt.CheckboxGroup GroupTSStress = new java.awt.CheckboxGroup();

java.awt.Checkbox radioButtonTSStressLb = new java.awt.Checkbox();
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java.awt.Label labelPMInertia = new java.awt.Label();

java.awt.TextField textFieldPMInertia = new java.awt.TextField();

java.awt.Checkbox radioButtonPMInertiamm = new java.awt.Checkbox();

java.awt.CheckboxGroup GroupPMInertia = new java.awt.CheckboxGroup();

java.awt.Checkbox radioButtonPMInertiain = new java.awt.Checkbox();

//}}

class SymAction implements java.awt.event.ActionListener

{

public void actionPerformed(java.awt.event.ActionEvent event)

{

Object object = event.getSource();

if (object == Clear)

Clear_ActionPerformed(event);

else if (object == Calc)

Calc_ActionPerformed(event);

}

}

void Clear_ActionPerformed(java.awt.event.ActionEvent event)

{

// to do: code goes here.

Clear_ActionPerformed_Interaction1(event);

}

void Clear_ActionPerformed_Interaction1(java.awt.event.ActionEvent event)

{

try {

// textField1 Clear the text for TextField

textFieldAverageStress.setText("");

textFieldLoad.setText("");

textFieldWeldThroat.setText("");

textFieldEcc.setText("");

textFieldLength.setText("");

textFieldPMInertia.setText("");

textFieldTSStress.setText("");

textFieldDSStress.setText("");

textFieldCentr.setText("");

textFieldMaxDist.setText("");

this.showStatus("Enter values");
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} catch (java.lang.Exception e) {

}

}

void Calc_ActionPerformed(java.awt.event.ActionEvent event)

{

// to do: code goes here.

Calc_ActionPerformed_Interaction1(event);

}

void Calc_ActionPerformed_Interaction1(java.awt.event.ActionEvent event)

{

try {

    // BasicStress Show a status message

    this.showStatus("Calculate clicked");

    sLoad = null;

            sThroat = null;

            sLength = null;

            sStress = null;

            sEcc = null;

            sMaxDist = null;

            sCentr = null;

            sDSStress = null;

            sTSStress = null;

            sPMInertia = null;

            fLoad = null;

            fThroat = null;

            fLength = null;

            fStress = null;

            fEcc = null;

            fMaxDist = null;

            fCentr = null;

            fDSStress = null;

            fTSStress = null;

            fPMInertia = null;

            cost = 0.0F;

            distEntered = false;

    sStress = textFieldAverageStress.getText();

    sLoad = textFieldLoad.getText();
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    sLength = textFieldLength.getText();

    sThroat = textFieldWeldThroat.getText();

    sEcc = textFieldEcc.getText();

            sMaxDist = textFieldMaxDist.getText();

            sCentr = textFieldCentr.getText();

            sDSStress = textFieldDSStress.getText();

            sTSStress = textFieldTSStress.getText();

            sPMInertia = textFieldPMInertia.getText();

    if (!sEcc.equalsIgnoreCase(null) && !sEcc.equalsIgnoreCase(""))

        fEcc = new Float(sEcc);

    if (!sThroat.equalsIgnoreCase(null) && !sThroat.equalsIgnoreCase(""))

        fThroat = new Float(sThroat);

    if (!sStress.equalsIgnoreCase(null) && !sStress.equalsIgnoreCase(""))

        fStress = new Float(sStress);

    if (!sLoad.equalsIgnoreCase(null) && !sLoad.equalsIgnoreCase(""))

        fLoad = new Float(sLoad);

    if (!sLength.equalsIgnoreCase(null) && !sLength.equalsIgnoreCase(""))

        fLength = new Float(sLength);

    if (!sMaxDist.equalsIgnoreCase(null) && !sMaxDist.equalsIgnoreCase(""))

        fMaxDist = new Float(sMaxDist);

    if (!sCentr.equalsIgnoreCase(null) && !sCentr.equalsIgnoreCase(""))

        fCentr = new Float(sCentr);

    if (!sDSStress.equalsIgnoreCase(null) && !sDSStress.equalsIgnoreCase(""))

        fDSStress = new Float(sDSStress);

    if (!sTSStress.equalsIgnoreCase(null) && !sTSStress.equalsIgnoreCase(""))

        fTSStress = new Float(sTSStress);

    if (!sPMInertia.equalsIgnoreCase(null) && !sPMInertia.equalsIgnoreCase(""))

        fPMInertia = new Float(sPMInertia);

    if (fThroat != null &&

GroupWeldThroat.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                fThroat = new Float(fThroat.floatValue()*0.0254);

            if (fThroat != null &&

GroupWeldThroat.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                fThroat = new Float(fThroat.floatValue()/1000);

    if (fLength != null &&

GroupLength.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                fLength = new Float(fLength.floatValue()*0.0254);
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            if (fLength != null &&

GroupLength.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                fLength = new Float(fLength.floatValue()/1000);

            if (fLoad != null && GroupLoad.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb"))

                fLoad = new Float(fLoad.floatValue()*4.45);

            if (fStress != null &&

GroupAverageStress.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb/in2"))

                fStress = new Float(fStress.floatValue()*6890);

            if (fDSStress != null &&

GroupDSStress.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb/in2"))

                fDSStress = new Float(fDSStress.floatValue()*6890);

            if (fTSStress != null &&

GroupTSStress.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb/in2"))

                fTSStress = new Float(fTSStress.floatValue()*6890);

    if (fCentr != null &&

GroupCentr.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                fCentr = new Float(fCentr.floatValue()*0.0254);

            if (fCentr != null &&

GroupCentr.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                fCentr = new Float(fCentr.floatValue()/1000);

    if (fMaxDist != null &&

GroupMaxDist.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                fMaxDist = new Float(fMaxDist.floatValue()*0.0254);

            if (fMaxDist != null &&

GroupMaxDist.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                fMaxDist = new Float(fMaxDist.floatValue()/1000);

    if (fEcc != null &&

GroupEcc.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                fEcc = new Float(fEcc.floatValue()*0.0254);

            if (fEcc != null && GroupEcc.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                fEcc = new Float(fEcc.floatValue()/1000);

    if (fPMInertia != null &&

GroupPMInertia.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch4"))

                fPMInertia = new Float(fPMInertia.floatValue()*0.0254*0.0254*0.0254*0.0254);

            if (fPMInertia != null &&

GroupPMInertia.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm4"))

                fPMInertia = new Float(fPMInertia.floatValue()/1000/1000/1000/1000);
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    this.showStatus("Before ifs");

    if (fPMInertia == null || fPMInertia.floatValue() == 0.0F) {

        this.showStatus("Please enter Polar Moment of Inertia");

    } else if (fCentr == null ) {

        this.showStatus("Please enter Max Horizontal Dist of Centroid from edge");

    } else if (fMaxDist == null || fMaxDist.floatValue() == 0.0F) {

        this.showStatus("Please enter Max Dist ");

    } else if (fEcc == null) {

        this.showStatus("Please enter Eccentricity ");

    } else if (fLength == null || fLength.floatValue() == 0.0F) {

        this.showStatus("Please enter Length ");

    } else {

        distEntered = true;

        cost = fCentr.floatValue()/fMaxDist.floatValue();

    }

    if (distEntered) {

        if (fLoad != null && fThroat != null && fStress == null) {

            calculateStress();

        } else if (fStress != null && fThroat != null && fLoad == null) {

            calculateLoad();

        } else if (fStress != null && fThroat == null && fLoad != null) {

            calculateThroat();

        } else if (fDSStress != null && fTSStress != null) {

            calculateAllValues();

        }

    }

} catch (java.lang.Exception e) {

}

}

void calculateStress() {

    float l1 = 1/(fLength.floatValue()*fLength.floatValue());

    float l2 = (fEcc.floatValue()*fEcc.floatValue()*fMaxDist.floatValue()*fMaxDist.floatValue())/

                (fPMInertia.floatValue()*fPMInertia.floatValue());

    float l3 = (2.0F*fEcc.floatValue()*fMaxDist.floatValue()*cost)/

                (fLength.floatValue()*fPMInertia.floatValue());

    fStress = new

Float((fLoad.floatValue()/(0.707F*fThroat.floatValue()))*java.lang.Math.sqrt((l1+l2+l3)));
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    textFieldAverageStress.setText(fStress.toString());

}

void calculateLoad() {

    float l1 = 1/(fLength.floatValue()*fLength.floatValue());

    float l2 = (fEcc.floatValue()*fEcc.floatValue()*fMaxDist.floatValue()*fMaxDist.floatValue())/

                (fPMInertia.floatValue()*fPMInertia.floatValue());

    float l3 = (2.0F*fEcc.floatValue()*fMaxDist.floatValue()*cost)/

                (fLength.floatValue()*fPMInertia.floatValue());

    fLoad = new

Float((fStress.floatValue()*fThroat.floatValue()*0.707F)/java.lang.Math.sqrt((l1+l2+l3)));

    textFieldLoad.setText(fLoad.toString());

}

void calculateThroat() {

    float l1 = 1/(fLength.floatValue()*fLength.floatValue());

    float l2 = (fEcc.floatValue()*fEcc.floatValue()*fMaxDist.floatValue()*fMaxDist.floatValue())/

                (fPMInertia.floatValue()*fPMInertia.floatValue());

    float l3 = (2.0F*fEcc.floatValue()*fMaxDist.floatValue()*cost)/

                (fLength.floatValue()*fPMInertia.floatValue());

    fThroat = new

Float((fLoad.floatValue()/(0.707F*fStress.floatValue()))*java.lang.Math.sqrt((l1+l2+l3)));

}

void calculateAllValues() {

    fLoad = new Float(fTSStress.floatValue()*fPMInertia.floatValue()/

                 (fEcc.floatValue()*fMaxDist.floatValue()));

    fThroat = new Float(fLoad.floatValue()/

                (0.707F*fLength.floatValue()*fDSStress.floatValue()));

    float l1 = 1/(fLength.floatValue()*fLength.floatValue());

    float l2 = (fEcc.floatValue()*fEcc.floatValue()*fMaxDist.floatValue()*fMaxDist.floatValue())/

                (fPMInertia.floatValue()*fPMInertia.floatValue());

    float l3 = (2.0F*fEcc.floatValue()*fMaxDist.floatValue()*cost)/

                (fLength.floatValue()*fPMInertia.floatValue());

    fStress = new

Float((fLoad.floatValue()/(0.707F*fThroat.floatValue()))*java.lang.Math.sqrt((l1+l2+l3)));

    textFieldLoad.setText(fLoad.toString());

    textFieldAverageStress.setText(fStress.toString());

    textFieldWeldThroat.setText(fThroat.toString());

}
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class SymFocus extends java.awt.event.FocusAdapter

{

public void focusGained(java.awt.event.FocusEvent event)

{

Object object = event.getSource();

if (object == radioButtonEccMm)

radioButtonEccMm_FocusGained(event);

else if (object == radioButtonEccIn)

radioButtonEccIn_FocusGained(event);

}

}

void radioButtonEccMm_FocusGained(java.awt.event.FocusEvent event)

{

// to do: code goes here.

}

void radioButtonEccIn_FocusGained(java.awt.event.FocusEvent event)

{

// to do: code goes here.

}

}
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Java® Code For Torque Required to Raise Load:

/*

A basic extension of the java.applet.Applet class

 */

import java.awt.*;

import java.applet.*;

import java.lang.*;

public class ScrewsRaise extends Applet

{

    private String sPitch;

    private String sMajDiam;

    private String sNomDiam;

    private String sFriction;

    private String sLead;

    private String sForce;

    private String sTorque;

    private String sCollarFric;

    private String sCollarDiam;

    private Float fPitch;

    private Float fMajDiam;

    private Float fNomDiam;

    private Float fFriction;

    private Float fLead;

    private Float fForce;

    private Float fTorque;

    private int start = 0;

    boolean knowPitch = true;

    private Float fCollarFric;

    private Float fCollarDiam;

public void init()

{

// Take out this line if you don't use symantec.itools.net.RelativeURL or

symantec.itools.awt.util.StatusScroller
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//symantec.itools.lang.Context.setApplet(this);

// This code is automatically generated by Visual Cafe when you add

// components to the visual environment. It instantiates and initializes

// the components. To modify the code, only use code syntax that matches

// what Visual Cafe can generate, or Visual Cafe may be unable to back

// parse your Java file into its visual environment.

//{{INIT_CONTROLS

setLayout(null);

setBackground(java.awt.Color.white);

setSize(825,523);

add(textTorque);

textTorque.setBounds(228,144,156,24);

add(textForce);

textForce.setBounds(228,180,156,24);

textNominalDia.setEnabled(false);

add(textNominalDia);

textNominalDia.setBounds(228,216,156,24);

labelTorque.setText("Torque");

add(labelTorque);

labelTorque.setBounds(48,144,156,24);

labelDia.setText("Nominal Diameter");

add(labelDia);

labelDia.setBounds(48,216,156,24);

labelForce.setText("Force");

add(labelForce);

labelForce.setBounds(48,180,156,24);

Nm.setCheckboxGroup(Group1);

Nm.setState(true);

Nm.setLabel("N-m");

add(Nm);

Nm.setBounds(420,144,72,24);

labelFriction.setText("Coefficient of friction");

add(labelFriction);

labelFriction.setBounds(48,252,156,24);

labelLead.setText("Lead");

add(labelLead);
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labelLead.setBounds(48,288,156,24);

textFriction.setText("0.3");

textFriction.setEnabled(false);

add(textFriction);

textFriction.setBounds(228,252,156,24);

textLead.setEnabled(false);

add(textLead);

textLead.setBounds(228,288,156,24);

Default.setCheckboxGroup(Group4);

Default.setState(true);

Default.setLabel("Default");

add(Default);

Default.setBounds(420,252,72,24);

Custom.setCheckboxGroup(Group4);

Custom.setLabel("Custom");

add(Custom);

Custom.setBounds(504,252,72,24);

mm.setCheckboxGroup(Group5);

mm.setState(true);

mm.setLabel("mm");

mm.setEnabled(false);

add(mm);

mm.setBounds(420,288,72,24);

inch.setCheckboxGroup(Group5);

inch.setLabel("Inch");

inch.setEnabled(false);

add(inch);

inch.setBounds(504,288,72,24);

Calc.setLabel("Calculate");

add(Calc);

Calc.setBackground(java.awt.Color.lightGray);

Calc.setBounds(132,456,108,36);

Clear.setLabel("Clear");

add(Clear);

Clear.setBackground(java.awt.Color.lightGray);

Clear.setBounds(312,456,96,36);

lb.setCheckboxGroup(Group2);
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lb.setLabel("lb");

add(lb);

lb.setBounds(504,180,72,24);

dinch.setCheckboxGroup(Group3);

dinch.setLabel("inch");

dinch.setEnabled(false);

add(dinch);

dinch.setBounds(504,216,72,24);

N.setCheckboxGroup(Group2);

N.setState(true);

N.setLabel("N");

add(N);

N.setBounds(420,180,72,24);

dmm.setCheckboxGroup(Group3);

dmm.setState(true);

dmm.setLabel("mm");

dmm.setEnabled(false);

add(dmm);

dmm.setBounds(420,216,72,24);

lbin.setCheckboxGroup(Group1);

lbin.setLabel("lb-in");

add(lbin);

lbin.setBounds(504,144,72,24);

pitchQues.setText("Do you know the pitch ?");

add(pitchQues);

pitchQues.setFont(new Font("Dialog", Font.BOLD, 14));

pitchQues.setBounds(48,0,312,24);

pitchYes.setCheckboxGroup(Group6);

pitchYes.setState(true);

pitchYes.setLabel("Yes");

add(pitchYes);

pitchYes.setBounds(372,0,72,24);

pitchNo.setCheckboxGroup(Group6);

pitchNo.setLabel("No");

add(pitchNo);

pitchNo.setBounds(456,0,72,24);

pitchLabel.setText("Pitch");
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add(pitchLabel);

pitchLabel.setBounds(48,72,167,24);

textPitch.setText("0.0");

add(textPitch);

textPitch.setBounds(228,72,156,24);

thpermm.setCheckboxGroup(Group7);

thpermm.setState(true);

thpermm.setLabel("mm/th");

add(thpermm);

thpermm.setBounds(420,72,72,24);

thperinch.setCheckboxGroup(Group7);

thperinch.setLabel("inch/th");

add(thperinch);

thperinch.setBounds(504,72,72,24);

majDiam.setText("Major Diameter");

add(majDiam);

majDiam.setBounds(48,108,156,24);

add(textMajDiam);

textMajDiam.setBounds(228,108,156,24);

majdiamm.setCheckboxGroup(Group8);

majdiamm.setState(true);

majdiamm.setLabel("mm");

add(majdiamm);

majdiamm.setBounds(420,108,72,24);

majDiaInch.setCheckboxGroup(Group8);

majDiaInch.setLabel("inch");

add(majDiaInch);

majDiaInch.setBounds(504,108,72,24);

choiceStart.addItem("1");

choiceStart.addItem("2");

choiceStart.addItem("3");

choiceStart.addItem("4");

choiceStart.addItem("5");

try {

choiceStart.select(0);

}

catch (IllegalArgumentException e) { }
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add(choiceStart);

choiceStart.setBounds(672,72,48,25);

labelStart.setText("Thread Starts");

add(labelStart);

labelStart.setBounds(588,72,84,24);

labelCollar.setText("Collar Diameter");

add(labelCollar);

labelCollar.setBounds(48,324,156,24);

labelCollar.setVisible(false);

textCollarDiam.setEnabled(false);

add(textCollarDiam);

textCollarDiam.setBounds(228,324,156,24);

textCollarDiam.setVisible(false);

collarMm.setCheckboxGroup(Group9);

collarMm.setState(true);

collarMm.setLabel("mm");

collarMm.setEnabled(false);

add(collarMm);

collarMm.setBounds(420,324,72,24);

collarMm.setVisible(false);

collarInch.setCheckboxGroup(Group9);

collarInch.setLabel("inch");

collarInch.setEnabled(false);

add(collarInch);

collarInch.setBounds(504,324,72,24);

collarInch.setVisible(false);

collarFriction.setText("Coeff Friction for Collar");

add(collarFriction);

collarFriction.setBounds(48,360,156,24);

collarFriction.setVisible(false);

textCollarFriction.setText("0.3");

textCollarFriction.setEnabled(false);

add(textCollarFriction);

textCollarFriction.setBounds(228,360,156,24);

textCollarFriction.setVisible(false);

collarFricDef.setCheckboxGroup(Group10);

collarFricDef.setState(true);
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collarFricDef.setLabel("Default");

collarFricDef.setEnabled(false);

add(collarFricDef);

collarFricDef.setBounds(420,360,72,24);

collarFricDef.setVisible(false);

collarFricCustom.setCheckboxGroup(Group10);

collarFricCustom.setLabel("Custom");

collarFricCustom.setEnabled(false);

add(collarFricCustom);

collarFricCustom.setBounds(504,360,72,24);

collarFricCustom.setVisible(false);

labelCorrect.setText("Do you want to consider Collar Friction ?");

add(labelCorrect);

labelCorrect.setFont(new Font("Dialog", Font.BOLD, 14));

labelCorrect.setBounds(48,24,312,24);

collarFricYes.setCheckboxGroup(Group11);

collarFricYes.setLabel("Yes");

add(collarFricYes);

collarFricYes.setBounds(372,24,72,24);

collarFricNo.setCheckboxGroup(Group11);

collarFricNo.setState(true);

collarFricNo.setLabel("No");

add(collarFricNo);

collarFricNo.setBounds(456,24,72,24);

labelMess.setText("Status Messages");

add(labelMess);

labelMess.setBounds(600,120,158,24);

add(listMessage);

listMessage.setBounds(600,156,207,253);

//}}

//{{REGISTER_LISTENERS

SymAction lSymAction = new SymAction();

Clear.addActionListener(lSymAction);

Calc.addActionListener(lSymAction);

this.showStatus("Enter two out of three values");
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SymFocus aSymFocus = new SymFocus();

Default.addFocusListener(aSymFocus);

Custom.addFocusListener(aSymFocus);

pitchYes.addFocusListener(aSymFocus);

pitchNo.addFocusListener(aSymFocus);

SymText lSymText = new SymText();

textPitch.addTextListener(lSymText);

collarFricDef.addFocusListener(aSymFocus);

collarFricYes.addFocusListener(aSymFocus);

collarFricNo.addFocusListener(aSymFocus);

textFriction.addTextListener(lSymText);

collarFricCustom.addFocusListener(aSymFocus);

//}}

}

//{{DECLARE_CONTROLS

java.awt.TextField textTorque = new java.awt.TextField();

java.awt.TextField textForce = new java.awt.TextField();

java.awt.TextField textNominalDia = new java.awt.TextField();

java.awt.Label labelTorque = new java.awt.Label();

java.awt.Label labelDia = new java.awt.Label();

java.awt.Label labelForce = new java.awt.Label();

java.awt.Checkbox Nm = new java.awt.Checkbox();

java.awt.CheckboxGroup Group1 = new java.awt.CheckboxGroup();

java.awt.Label labelFriction = new java.awt.Label();

java.awt.Label labelLead = new java.awt.Label();

java.awt.TextField textFriction = new java.awt.TextField();

java.awt.TextField textLead = new java.awt.TextField();

java.awt.Checkbox Default = new java.awt.Checkbox();

java.awt.CheckboxGroup Group4 = new java.awt.CheckboxGroup();

java.awt.Checkbox Custom = new java.awt.Checkbox();

java.awt.Checkbox mm = new java.awt.Checkbox();

java.awt.CheckboxGroup Group5 = new java.awt.CheckboxGroup();

java.awt.Checkbox inch = new java.awt.Checkbox();

java.awt.Button Calc = new java.awt.Button();

java.awt.Button Clear = new java.awt.Button();

java.awt.Checkbox lb = new java.awt.Checkbox();
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java.awt.CheckboxGroup Group2 = new java.awt.CheckboxGroup();

java.awt.Checkbox dinch = new java.awt.Checkbox();

java.awt.CheckboxGroup Group3 = new java.awt.CheckboxGroup();

java.awt.Checkbox N = new java.awt.Checkbox();

java.awt.Checkbox dmm = new java.awt.Checkbox();

java.awt.Checkbox lbin = new java.awt.Checkbox();

java.awt.Label pitchQues = new java.awt.Label();

java.awt.Checkbox pitchYes = new java.awt.Checkbox();

java.awt.CheckboxGroup Group6 = new java.awt.CheckboxGroup();

java.awt.Checkbox pitchNo = new java.awt.Checkbox();

java.awt.Label pitchLabel = new java.awt.Label();

java.awt.TextField textPitch = new java.awt.TextField();

java.awt.Checkbox thpermm = new java.awt.Checkbox();

java.awt.CheckboxGroup Group7 = new java.awt.CheckboxGroup();

java.awt.Checkbox thperinch = new java.awt.Checkbox();

java.awt.Label majDiam = new java.awt.Label();

java.awt.TextField textMajDiam = new java.awt.TextField();

java.awt.Checkbox majdiamm = new java.awt.Checkbox();

java.awt.CheckboxGroup Group8 = new java.awt.CheckboxGroup();

java.awt.Checkbox majDiaInch = new java.awt.Checkbox();

java.awt.Choice choiceStart = new java.awt.Choice();

java.awt.Label labelStart = new java.awt.Label();

java.awt.Label labelCollar = new java.awt.Label();

java.awt.TextField textCollarDiam = new java.awt.TextField();

java.awt.Checkbox collarMm = new java.awt.Checkbox();

java.awt.CheckboxGroup Group9 = new java.awt.CheckboxGroup();

java.awt.Checkbox collarInch = new java.awt.Checkbox();

java.awt.Label collarFriction = new java.awt.Label();

java.awt.TextField textCollarFriction = new java.awt.TextField();

java.awt.Checkbox collarFricDef = new java.awt.Checkbox();

java.awt.CheckboxGroup Group10 = new java.awt.CheckboxGroup();

java.awt.Checkbox collarFricCustom = new java.awt.Checkbox();

java.awt.Label labelCorrect = new java.awt.Label();

java.awt.Checkbox collarFricYes = new java.awt.Checkbox();

java.awt.CheckboxGroup Group11 = new java.awt.CheckboxGroup();

java.awt.Checkbox collarFricNo = new java.awt.Checkbox();

java.awt.Label labelMess = new java.awt.Label();
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java.awt.List listMessage = new java.awt.List(0);

//}}

class SymAction implements java.awt.event.ActionListener

{

public void actionPerformed(java.awt.event.ActionEvent event)

{

Object object = event.getSource();

if (object == Clear)

Clear_ActionPerformed(event);

else if (object == Calc)

Calc_ActionPerformed(event);

}

}

void Clear_ActionPerformed(java.awt.event.ActionEvent event)

{

// to do: code goes here.

Clear_ActionPerformed_Interaction1(event);

}

void Clear_ActionPerformed_Interaction1(java.awt.event.ActionEvent event)

{

try {

// textField1 Clear the text for TextField

textTorque.setText("");

textForce.setText("");

textNominalDia.setText("");

textPitch.setText("");

textFriction.setText("0.3");

textLead.setText("");

textMajDiam.setText("");

textCollarFriction.setText("0.3");

choiceStart.select(0);

textCollarDiam.setText("");

this.showStatus("Please enter necessary values");
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} catch (java.lang.Exception e) {

}

}

void Calc_ActionPerformed(java.awt.event.ActionEvent event)

{

// to do: code goes here.

Calc_ActionPerformed_Interaction1(event);

}

void Calc_ActionPerformed_Interaction1(java.awt.event.ActionEvent event)

{

try {

    // BasicStress Show a status message

    listMessage.addItem("Calculate clicked");

    if (textFriction.getText().trim().equalsIgnoreCase("0.0") ||

textFriction.getText().trim().equalsIgnoreCase(""))

        textFriction.setText("0.3");

    if (textCollarFriction.getText().trim().equalsIgnoreCase("0.0") ||

textCollarFriction.getText().trim().equalsIgnoreCase(""))

        textCollarFriction.setText(textFriction.getText());

    if (Group6.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("yes"))

    {

        knowPitch = true;

    }

    else

    {

        knowPitch = false;

    }

            sPitch = textPitch.getText().trim();

            sMajDiam = textMajDiam.getText().trim();

            sNomDiam = textNominalDia.getText().trim();

            sFriction = textFriction.getText().trim();

            sLead = textLead.getText().trim();

            sForce = textForce.getText().trim();
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            sTorque = textTorque.getText().trim();

            sCollarDiam = textCollarDiam.getText().trim();

            sCollarFric = textCollarFriction.getText().trim();

            if (!sTorque.equalsIgnoreCase(null) && !sTorque.equalsIgnoreCase(""))

                fTorque = new Float(sTorque);

            else

                fTorque = null;

            if (!sPitch.equalsIgnoreCase(null) && !sPitch.equalsIgnoreCase(""))

                fPitch = new Float(sPitch);

            else

                fPitch = null;

            if (!sMajDiam.equalsIgnoreCase(null) && !sMajDiam.equalsIgnoreCase(""))

                fMajDiam = new Float(sMajDiam);

            else

                fMajDiam = null;

            if ((!sNomDiam.equalsIgnoreCase(null) && !sNomDiam.equalsIgnoreCase("")))

                fNomDiam = new Float(sNomDiam);

            else

                fNomDiam = null;

            if (!sFriction.equalsIgnoreCase(null) && !sFriction.equalsIgnoreCase(""))

                fFriction = new Float(sFriction);

            else

                fFriction = null;

            if (!sLead.equalsIgnoreCase(null) && !sLead.equalsIgnoreCase(""))

                fLead = new Float(sLead);

            else

                fLead = null;

            if (!sForce.equalsIgnoreCase(null) && !sForce.equalsIgnoreCase(""))

                fForce = new Float(sForce);

            else

                fForce = null;

            if (!sCollarFric.equalsIgnoreCase(null) && !sCollarFric.equalsIgnoreCase(""))

                fCollarFric = new Float(sCollarFric);

            else

                fCollarFric = null;
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            if (!sCollarDiam.equalsIgnoreCase(null) && !sCollarDiam.equalsIgnoreCase(""))

                fCollarDiam = new Float(sCollarDiam);

            else

                fCollarDiam = null;

            start = new Integer(choiceStart.getSelectedItem().trim()).intValue();

            if (fTorque != null &&  Group1.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb-

in"))

                fTorque = new Float(0.11303*fTorque.floatValue());

            if (fPitch != null && Group7.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch/th"))

                fPitch = new Float(fPitch.floatValue()*0.0254);

            if (fPitch != null && Group7.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm/th"))

                fPitch = new Float(fPitch.floatValue()/1000);

            if (fMajDiam != null &&

Group8.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                fMajDiam = new Float(fMajDiam.floatValue()*0.0254);

            if (fMajDiam != null &&

Group8.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                fMajDiam = new Float(fMajDiam.floatValue()/1000);

            if (fNomDiam != null &&

Group3.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                fNomDiam = new Float(fNomDiam.floatValue()*0.0254);

            if (fNomDiam != null &&

Group3.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                fNomDiam = new Float(fNomDiam.floatValue()/1000);

            if (fLead != null && Group5.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                fLead = new Float(fLead.floatValue()*0.0254);

            if (fLead != null && Group5.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                fLead = new Float(fLead.floatValue()/1000);

            if (fForce != null && Group2.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb"))

                fForce = new Float(fForce.floatValue()*4.45);
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            if (fCollarDiam != null &&

Group9.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                fCollarDiam = new Float(fCollarDiam.floatValue()*0.0254);

            if (fCollarDiam != null &&

Group9.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                fCollarDiam = new Float(fCollarDiam.floatValue()/1000);

    if (knowPitch)

    {

        if (sPitch.equalsIgnoreCase("0.0") || sPitch.equalsIgnoreCase(""))

        {

              this.showStatus("Please enter the pitch or change selection");

        }

        else if (sMajDiam.equalsIgnoreCase("") || sMajDiam.equalsIgnoreCase(null) ||

                    sMajDiam.equalsIgnoreCase("0.0"))

            {

                this.showStatus("Please enter the force and torque");

                if ( (sForce.equalsIgnoreCase("") || sForce.equalsIgnoreCase(null) ||

                sForce.equalsIgnoreCase("0.0")) ||

                (sTorque.equalsIgnoreCase("") || sTorque.equalsIgnoreCase(null) ||

                sTorque.equalsIgnoreCase("0.0")))

                {

                    this.showStatus("Please enter both Torque and Force");

                }

                else

                {

                    listMessage.addItem("Torque and force are entered");

                    if

(Group11.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("no"))

                    {

                        fLead = new Float(start*fPitch.floatValue());

                        textLead.setText(fLead.toString());

                        Float a = new Float(fForce.floatValue()*(float)java.lang.Math.PI*

                                    fFriction.floatValue());

                        Float b = new Float((fForce.floatValue()*fLead.floatValue()) -

                                    (2*fTorque.floatValue()*(float)java.lang.Math.PI));

                        Float c = new Float(2*fTorque.floatValue()*fFriction.floatValue()*
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                                    fLead.floatValue());

                        Float fNomDiam1 = new Float(

                                            (-b.floatValue() + (float)java.lang.Math.sqrt(

                                            b.doubleValue()*b.doubleValue() -

4*a.doubleValue()*c.doubleValue()))

                                            /(2*a.doubleValue())

                                            );

                        Float fNomDiam2 = new Float(

                                            (-b.floatValue() - (float)java.lang.Math.sqrt(

                                            b.doubleValue()*b.doubleValue() -

4*a.doubleValue()*c.doubleValue()))

                                            /(2*a.doubleValue())

                                            );

                        if

(Group3.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                            {

                                fNomDiam1 = new Float(fNomDiam1.floatValue()*1000);

                                fNomDiam2 = new Float(fNomDiam2.floatValue()*1000);

                            }

                        if

(Group3.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                            {

                                fNomDiam1 = new Float(fNomDiam1.floatValue()*1000/25.4);

                                fNomDiam2 = new Float(fNomDiam2.floatValue()*1000/25.4);

                            }

                        if (fNomDiam1.floatValue() < 0.0 && fNomDiam2.floatValue() >= 0.0)

                        {

                            textNominalDia.setText(fNomDiam2.toString());

                        }

                        else if (fNomDiam2.floatValue() < 0.0 && fNomDiam1.floatValue() >=

0.0)

                        {

                            textNominalDia.setText(fNomDiam1.toString());

                        }

                        else if (fNomDiam1.floatValue() >= 0.0 && fNomDiam2.floatValue() >=

0.0)

                        {
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                            listMessage.addItem("Nominal Diameter 1 ="+fNomDiam1.toString()+

                                            "\\n Nominal Diameter 2 ="+fNomDiam2.toString());

                        }

                        else

                        {

                            listMessage.addItem("Got negative values for the diameter... Please

check values");

                            listMessage.addItem("Nominal Diameter 1 ="+fNomDiam1.toString()+

                                            "\\n Nominal Diameter 2 ="+fNomDiam2.toString());

                           }

                    }

                    else

                    {

                        fLead = new Float(start*fPitch.floatValue());

                        textLead.setText(fLead.toString());

                        Float t = new Float(fTorque.floatValue() - (

fForce.floatValue()*fCollarFric.floatValue()*fCollarDiam.floatValue()/2));

                        Float a = new Float(fForce.floatValue()*(float)java.lang.Math.PI*

                                    fFriction.floatValue());

                        Float b = new Float((fForce.floatValue()*fLead.floatValue()) -

                                    (2*t.floatValue()*(float)java.lang.Math.PI));

                        Float c = new Float(2*t.floatValue()*fFriction.floatValue()*

                                    fLead.floatValue());

                        Float fNomDiam1 = new Float(

                                            (-b.floatValue() + (float)java.lang.Math.sqrt(

                                            b.doubleValue()*b.doubleValue() -

4*a.doubleValue()*c.doubleValue()))

                                            /(2*a.doubleValue())

                                            );

    

    

                        Float fNomDiam2 = new Float(

                                            (-b.floatValue() - (float)java.lang.Math.sqrt(

                                            b.doubleValue()*b.doubleValue() -

4*a.doubleValue()*c.doubleValue()))

                                            /(2*a.doubleValue())
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                                            );

                        if

(Group3.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                            {

                                fNomDiam1 = new Float(fNomDiam1.floatValue()*1000);

                                fNomDiam2 = new Float(fNomDiam2.floatValue()*1000);

                            }

                        if

(Group3.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                            {

                                fNomDiam1 = new Float(fNomDiam1.floatValue()*1000/25.4);

                                fNomDiam2 = new Float(fNomDiam2.floatValue()*1000/25.4);

                            }

    

                        if (fNomDiam1.floatValue() < 0.0 && fNomDiam2.floatValue() >= 0.0)

                        {

                            textNominalDia.setText(fNomDiam2.toString());

                        }

                        else if (fNomDiam2.floatValue() < 0.0 && fNomDiam2.floatValue() >=

0.0)

                        {

                            textNominalDia.setText(fNomDiam1.toString());

                        }

                        else if (fNomDiam1.floatValue() >= 0.0 && fNomDiam2.floatValue() >=

0.0)

                        {

                            listMessage.addItem("Nominal Diameter 1 ="+fNomDiam1.toString()+

                                            "\\n Nominal Diameter 2 ="+fNomDiam2.toString());

                        }

                        else

                        {

                            listMessage.addItem("Got negative values for the diameter... Please

check values");

                           }

    

                    }

                    }
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            }

         else

         {

             if ( (sForce.equalsIgnoreCase("") || sForce.equalsIgnoreCase(null) ||

                sForce.equalsIgnoreCase("0.0")) &&

                (sTorque.equalsIgnoreCase("") || sTorque.equalsIgnoreCase(null) ||

                sTorque.equalsIgnoreCase("0.0")))

                {

                this.showStatus("Please enter either Torque or Force");

                }

              else

                {

                    listMessage.addItem("everything ok");

                    fLead = new Float(start*fPitch.floatValue());

                    textLead.setText(fLead.toString());

                    fNomDiam = new Float(fMajDiam.floatValue() - (fPitch.floatValue()/2));

                    textNominalDia.setText(fNomDiam.toString());

                    if ( (sForce.equalsIgnoreCase("") || sForce.equalsIgnoreCase(null) ||

                        sForce.equalsIgnoreCase("0.0")))

                     {

                        if

(Group11.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("no"))

                        {

                            float t1 = (2*fTorque.floatValue())/(fNomDiam.floatValue());

                            float t2 = ((float)java.lang.Math.PI*fNomDiam.floatValue()) -

                                        (fFriction.floatValue()*fLead.floatValue());

                            float t3 = fLead.floatValue() +

((float)java.lang.Math.PI*fNomDiam.floatValue()*fFriction.floatValue());

                            fForce = new Float(t1*t2/t3);

                            if

(Group2.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb"))

                                fForce = new Float(fForce.floatValue()/4.45);
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                            textForce.setText(fForce.toString());

                            if

(((float)java.lang.Math.PI*fFriction.floatValue()*fNomDiam.floatValue())>

                                fLead.floatValue())

                            {

                                listMessage.setForeground(java.awt.Color.black);

                                listMessage.addItem("The screw is self locking");

                            }

                            else

                            {

                                listMessage.setForeground(java.awt.Color.red);

                                listMessage.addItem("The screw is not self locking");

                            }

                        }

                        else

                        {

                            float t1 = fNomDiam.floatValue()/2;

                            float t2 = ((float)java.lang.Math.PI*fNomDiam.floatValue()) -

                                        (fFriction.floatValue()*fLead.floatValue());

                            float t3 = fLead.floatValue() +

((float)java.lang.Math.PI*fNomDiam.floatValue()*fFriction.floatValue());

                                    float t4 = fCollarFric.floatValue()*fCollarDiam.floatValue()/2;

                                    fForce = new Float((fTorque.floatValue()*t2)/(t1*t3 + t2*t4));

                            if

(Group2.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb"))

                                fForce = new Float(fForce.floatValue()/4.45);

                            textForce.setText(fForce.toString());

                            if

(((float)java.lang.Math.PI*fFriction.floatValue()*fNomDiam.floatValue())>

                                fLead.floatValue())

                            {

                                listMessage.setForeground(java.awt.Color.black);

                                listMessage.addItem("The screw is self locking");

                            }
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                            else

                            {

                                listMessage.setForeground(java.awt.Color.red);

                                listMessage.addItem("The screw is not self locking");

                            }

                        }

                     }

                     else

                     {

                            if

(Group11.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("no"))

                            {

                                float t1 = fNomDiam.floatValue()/2;

                                float t2 = fLead.floatValue()+

(float)java.lang.Math.PI*fNomDiam.floatValue()*fFriction.floatValue();

                                float t3 = ((float)java.lang.Math.PI*fNomDiam.floatValue() -

fFriction.floatValue()*fLead.floatValue());

                                fTorque = new Float(fForce.floatValue()*t1*t2/t3);

                                if

(Group1.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb-in"))

                                    fTorque = new Float(fTorque.floatValue()*12/1.35);

                                textTorque.setText(fTorque.toString());

                                if

(((float)java.lang.Math.PI*fFriction.floatValue()*fNomDiam.floatValue())>

                                    fLead.floatValue())

                                {

                                    listMessage.setForeground(java.awt.Color.black);

                                    listMessage.addItem("The screw is self locking");

                                }

                                else

                                {

                                    listMessage.setForeground(java.awt.Color.red);

                                    listMessage.addItem("The screw is not self locking");

                                }

                            }

                            else

                            {
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                                float t1 = fNomDiam.floatValue()/2;

                                float t2 = fLead.floatValue()+

(float)java.lang.Math.PI*fNomDiam.floatValue()*fFriction.floatValue();

                                float t3 = ((float)java.lang.Math.PI*fNomDiam.floatValue() -

fFriction.floatValue()*fLead.floatValue());

                                float t4 = fCollarFric.floatValue()*fCollarDiam.floatValue()/2;

                                fTorque = new Float(fForce.floatValue()*((t1*t2/t3) + t4));

                                if

(Group1.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb-in"))

                                    fTorque = new Float(fTorque.floatValue()*12/1.35);   

                                textTorque.setText(fTorque.toString());

                                if

(((float)java.lang.Math.PI*fFriction.floatValue()*fNomDiam.floatValue())>

                                    fLead.floatValue())

                                {

                                    listMessage.setForeground(java.awt.Color.black);

                                    listMessage.addItem("The screw is self locking");

                                }

                                else

                                {

                                    listMessage.setForeground(java.awt.Color.red);

                                    listMessage.addItem("The screw is not self locking");

                                }

                            }

                     }

                }

         }

      }

      else

      {

             if ( (sForce.equalsIgnoreCase("") || sForce.equalsIgnoreCase(null) ||

                sForce.equalsIgnoreCase("0.0")) &&

                (sTorque.equalsIgnoreCase("") || sTorque.equalsIgnoreCase(null) ||

                sTorque.equalsIgnoreCase("0.0")))

                {

                this.showStatus("Please enter either Torque or Force");
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                }

              else

                {

                    listMessage.addItem("everything ok");

                            if ( (sForce.equalsIgnoreCase("") || sForce.equalsIgnoreCase(null) ||

                        sForce.equalsIgnoreCase("0.0")))

                     {

                        if

(Group11.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("no"))

                        {

                            float t1 = (2*fTorque.floatValue())/(fNomDiam.floatValue());

                            float t2 = ((float)java.lang.Math.PI*fNomDiam.floatValue()) -

                                        (fFriction.floatValue()*fLead.floatValue());

                            float t3 = fLead.floatValue() +

((float)java.lang.Math.PI*fNomDiam.floatValue()*fFriction.floatValue());

                            fForce = new Float(t1*t2/t3);

                            if

(Group2.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb"))

                                fForce = new Float(fForce.floatValue()/4.45);

                            textForce.setText(fForce.toString());

                            if

(((float)java.lang.Math.PI*fFriction.floatValue()*fNomDiam.floatValue())>

                                fLead.floatValue())

                            {

                                listMessage.setForeground(java.awt.Color.black);

                                listMessage.addItem("The screw is self locking");

                            }

                            else

                            {

                                listMessage.setForeground(java.awt.Color.red);

                                listMessage.addItem("The screw is not self locking");

                            }

                        }
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                        else

                        {

                            float t1 = fNomDiam.floatValue()/2;

                            float t2 = ((float)java.lang.Math.PI*fNomDiam.floatValue()) -

                                        (fFriction.floatValue()*fLead.floatValue());

                            float t3 = fLead.floatValue() +

 ((float)java.lang.Math.PI*fNomDiam.floatValue()*fFriction.floatValue());

                                    float t4 = fCollarFric.floatValue()*fCollarDiam.floatValue()/2;

                                    fForce = new Float((fTorque.floatValue()*t2)/(t1*t3 + t2*t4));

                            if

(Group2.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb"))

                                fForce = new Float(fForce.floatValue()/4.45);

                            textForce.setText(fForce.toString());

                            if

(((float)java.lang.Math.PI*fFriction.floatValue()*fNomDiam.floatValue())>

                                fLead.floatValue())

                            {

                                listMessage.setForeground(java.awt.Color.black);

                                listMessage.addItem("The screw is self locking");

                            }

                            else

                            {

                                listMessage.setForeground(java.awt.Color.red);

                                listMessage.addItem("The screw is not self locking");

                            }

                        }

                     }

                     else if ( (sTorque.equalsIgnoreCase("") || sTorque.equalsIgnoreCase(null) ||

                        sTorque.equalsIgnoreCase("0.0")))

                     {

                            if

(Group11.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("no"))

                            {

                                float t1 = fNomDiam.floatValue()/2;

                                float t2 = fLead.floatValue()+

(float)java.lang.Math.PI*fNomDiam.floatValue()*fFriction.floatValue();
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                                float t3 = ((float)java.lang.Math.PI*fNomDiam.floatValue() -

fFriction.floatValue()*fLead.floatValue());

                                fTorque = new Float(fForce.floatValue()*t1*t2/t3);

                                if

(Group1.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb-in"))

                                    fTorque = new Float(fTorque.floatValue()*12/1.35);

                                textTorque.setText(fTorque.toString());

                                if

(((float)java.lang.Math.PI*fFriction.floatValue()*fNomDiam.floatValue())>

                                    fLead.floatValue())

                                {

                                    listMessage.setForeground(java.awt.Color.black);

                                    listMessage.addItem("The screw is self locking");

                                }

                                else

                                {

                                    listMessage.setForeground(java.awt.Color.red);

                                    listMessage.addItem("The screw is not self locking");

                                }

                            }

                            else

                            {

                                float t1 = fNomDiam.floatValue()/2;

                                float t2 = fLead.floatValue()+

(float)java.lang.Math.PI*fNomDiam.floatValue()*fFriction.floatValue();

                                float t3 = ((float)java.lang.Math.PI*fNomDiam.floatValue() -

fFriction.floatValue()*fLead.floatValue());

                                float t4 = fCollarFric.floatValue()*fCollarDiam.floatValue()/2;

                                fTorque = new Float(fForce.floatValue()*((t1*t2/t3) + t4));

                                if

(Group1.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb-in"))

                                    fTorque = new Float(fTorque.floatValue()*12/1.35);

                                textTorque.setText(fTorque.toString());

                                if

(((float)java.lang.Math.PI*fFriction.floatValue()*fNomDiam.floatValue())>
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                                    fLead.floatValue())

                                {

                                    listMessage.setForeground(java.awt.Color.black);

                                    listMessage.addItem("The screw is self locking");

                                }

                                else

                                {

                                    listMessage.setForeground(java.awt.Color.red);

                                    listMessage.addItem("The screw is not self locking");

                                }

                            }

                     }

                     else if ( (sNomDiam.equalsIgnoreCase("") ||

sNomDiam.equalsIgnoreCase(null) ||

                        sNomDiam.equalsIgnoreCase("0.0")))

                     {

                                if (Group11.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("no"))

                        {

                            Float a = new Float(fForce.floatValue()*(float)java.lang.Math.PI*

                                        fFriction.floatValue());

                            Float b = new Float((fForce.floatValue()*fLead.floatValue()) -

                                        (2*fTorque.floatValue()*(float)java.lang.Math.PI));

                            Float c = new Float(2*fTorque.floatValue()*fFriction.floatValue()*

                                        fLead.floatValue());

                            Float fNomDiam1 = new Float(

                                                (-b.floatValue() + (float)java.lang.Math.sqrt(

                                                b.doubleValue()*b.doubleValue() -

4*a.doubleValue()*c.doubleValue()))

                                                /(2*a.doubleValue())

                                                );

                            Float fNomDiam2 = new Float(

                                                (-b.floatValue() - (float)java.lang.Math.sqrt(

                                                b.doubleValue()*b.doubleValue() -

4*a.doubleValue()*c.doubleValue()))

                                                /(2*a.doubleValue())

                                                );
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                            if

(Group3.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                                {

                                    fNomDiam1 = new Float(fNomDiam1.floatValue()*1000);

                                    fNomDiam2 = new Float(fNomDiam2.floatValue()*1000);

                                }

                            if

(Group3.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                                {

                                    fNomDiam1 = new Float(fNomDiam1.floatValue()*1000/25.4);

                                    fNomDiam2 = new Float(fNomDiam2.floatValue()*1000/25.4);

                                }

                            if (fNomDiam1.floatValue() < 0.0 && fNomDiam2.floatValue() >=

0.0)

                            {

                                textNominalDia.setText(fNomDiam2.toString());

                            }

                            else if (fNomDiam2.floatValue() < 0.0 && fNomDiam2.floatValue()

>= 0.0)

                            {

                                textNominalDia.setText(fNomDiam1.toString());

                            }

                            else if (fNomDiam1.floatValue() >= 0.0 && fNomDiam2.floatValue()

>= 0.0)

                            {

                                listMessage.addItem("Nominal Diameter 1

="+fNomDiam1.toString()+

                                                "\\n Nominal Diameter 2 ="+fNomDiam2.toString());

                            }

                            else

                            {

                                listMessage.addItem("Got negative values for the diameter... Please

check values");

                                listMessage.addItem("Nominal Diameter 1

="+fNomDiam1.toString()+

                                                "\\n Nominal Diameter 2 ="+fNomDiam2.toString());
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                               }

                           

                        }

                        else

                        {

                            Float t = new Float(fTorque.floatValue() - (

fForce.floatValue()*fCollarFric.floatValue()*fCollarDiam.floatValue()/2));

                            Float a = new Float(fForce.floatValue()*(float)java.lang.Math.PI*

                                        fFriction.floatValue());

                            Float b = new Float((fForce.floatValue()*fLead.floatValue()) -

                                        (2*t.floatValue()*(float)java.lang.Math.PI));

                            Float c = new Float(2*t.floatValue()*fFriction.floatValue()*

                                        fLead.floatValue());

                            Float fNomDiam1 = new Float(

                                                (-b.floatValue() + (float)java.lang.Math.sqrt(

                                                b.doubleValue()*b.doubleValue() -

4*a.doubleValue()*c.doubleValue()))

                                                /(2*a.doubleValue())

                                                );

                            Float fNomDiam2 = new Float(

                                                (-b.floatValue() - (float)java.lang.Math.sqrt(

                                                b.doubleValue()*b.doubleValue() -

4*a.doubleValue()*c.doubleValue()))

                                                /(2*a.doubleValue())

                                                );

                            if

(Group3.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                                {

                                    fNomDiam1 = new Float(fNomDiam1.floatValue()*1000);

                                    fNomDiam2 = new Float(fNomDiam2.floatValue()*1000);

                                }

                            if

(Group3.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                                {

                                    fNomDiam1 = new Float(fNomDiam1.floatValue()*1000/25.4);

                                    fNomDiam2 = new Float(fNomDiam2.floatValue()*1000/25.4);
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                                }

                            if (fNomDiam1.floatValue() < 0.0 && fNomDiam2.floatValue() >=

0.0)

                            {

                                textNominalDia.setText(fNomDiam2.toString());

                            }

                            else if (fNomDiam2.floatValue() < 0.0 && fNomDiam2.floatValue()

>= 0.0)

                            {

                                textNominalDia.setText(fNomDiam1.toString());

                            }

                            else if (fNomDiam1.floatValue() >= 0.0 && fNomDiam2.floatValue()

>= 0.0)

                            {

                                listMessage.addItem("Nominal Diameter 1

="+fNomDiam1.toString()+

                                                "\\n Nominal Diameter 2 ="+fNomDiam2.toString());

                            }

                            else

                            {

                                listMessage.addItem("Got negative values for the diameter... Please

check values");

                               }

                        }

                     }

                }

      }

} catch (java.lang.Exception e) {

    this.showStatus("Error encountered, Please recheck values " + e);

}

}

class SymFocus extends java.awt.event.FocusAdapter

{

public void focusGained(java.awt.event.FocusEvent event)

{

Object object = event.getSource();
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if (object == Default)

Default_FocusGained(event);

else if (object == Custom)

Custom_FocusGained(event);

else if (object == pitchYes)

pitchYes_FocusGained(event);

else if (object == pitchNo)

pitchNo_FocusGained(event);

else if (object == collarFricDef)

collarFricDef_FocusGained(event);

else if (object == collarFricYes)

collarFricYes_FocusGained(event);

else if (object == collarFricNo)

collarFricNo_FocusGained(event);

else if (object == collarFricCustom)

collarFricCustom_FocusGained(event);

}

}

void Default_FocusGained(java.awt.event.FocusEvent event)

{

// to do: code goes here.

Default_FocusGained_Interaction1(event);

Default_FocusGained_Interaction2(event);

}

void Default_FocusGained_Interaction1(java.awt.event.FocusEvent event)

{

try {

// textFriction Set the text for TextField

textFriction.setText("0.3");

textFriction.setEnabled(false);

} catch (java.lang.Exception e) {

}

}
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void Custom_FocusGained(java.awt.event.FocusEvent event)

{

// to do: code goes here.

Custom_FocusGained_Interaction1(event);

Custom_FocusGained_Interaction2(event);

}

void Custom_FocusGained_Interaction1(java.awt.event.FocusEvent event)

{

try {

// textFriction Set the text for TextField

textFriction.setText("0.0");

textFriction.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void Custom_FocusGained_Interaction2(java.awt.event.FocusEvent event)

{

try {

// Screws Show a status message

this.showStatus("Please enter the value for coefficient of friction");

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained(java.awt.event.FocusEvent event)

{

// to do: code goes here.

pitchYes_FocusGained_Interaction1(event);

pitchYes_FocusGained_Interaction2(event);

pitchYes_FocusGained_Interaction3(event);

pitchYes_FocusGained_Interaction4(event);

pitchYes_FocusGained_Interaction5(event);

pitchYes_FocusGained_Interaction6(event);

pitchYes_FocusGained_Interaction7(event);
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pitchYes_FocusGained_Interaction8(event);

pitchYes_FocusGained_Interaction9(event);

pitchYes_FocusGained_Interaction10(event);

pitchYes_FocusGained_Interaction12(event);

pitchYes_FocusGained_Interaction13(event);

pitchYes_FocusGained_Interaction14(event);

pitchYes_FocusGained_Interaction15(event);

}

void pitchYes_FocusGained_Interaction1(java.awt.event.FocusEvent event)

{

try {

// textPitch Enable the TextField

textPitch.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction2(java.awt.event.FocusEvent event)

{

try {

// thpermm Enable the Checkbox

thpermm.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained(java.awt.event.FocusEvent event)

{

// to do: code goes here.

pitchNo_FocusGained_Interaction1(event);

pitchNo_FocusGained_Interaction2(event);

pitchNo_FocusGained_Interaction3(event);

pitchNo_FocusGained_Interaction4(event);

pitchNo_FocusGained_Interaction5(event);

pitchNo_FocusGained_Interaction6(event);
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pitchNo_FocusGained_Interaction7(event);

pitchNo_FocusGained_Interaction8(event);

pitchNo_FocusGained_Interaction9(event);

pitchNo_FocusGained_Interaction10(event);

pitchNo_FocusGained_Interaction11(event);

pitchNo_FocusGained_Interaction12(event);

pitchNo_FocusGained_Interaction13(event);

}

void pitchYes_FocusGained_Interaction3(java.awt.event.FocusEvent event)

{

try {

// thperinch Enable the Checkbox

thperinch.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction4(java.awt.event.FocusEvent event)

{

try {

// textNominalDia Disable the TextField

textNominalDia.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction5(java.awt.event.FocusEvent event)

{

try {

// textLead Disable the TextField

textLead.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction6(java.awt.event.FocusEvent event)
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{

try {

// inch Disable the Checkbox

inch.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction7(java.awt.event.FocusEvent event)

{

try {

// dmm Disable the Checkbox

dmm.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction8(java.awt.event.FocusEvent event)

{

try {

// dinch Disable the Checkbox

dinch.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction9(java.awt.event.FocusEvent event)

{

try {

// inch Disable the Checkbox

inch.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction1(java.awt.event.FocusEvent event)

{
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try {

// textPitch Disable the TextField

textPitch.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction2(java.awt.event.FocusEvent event)

{

try {

// thpermm Disable the Checkbox

thpermm.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction3(java.awt.event.FocusEvent event)

{

try {

// thperinch Disable the Checkbox

thperinch.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction4(java.awt.event.FocusEvent event)

{

try {

// textNominalDia Enable the TextField

textNominalDia.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction5(java.awt.event.FocusEvent event)

{

try {
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// textLead Enable the TextField

textLead.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction6(java.awt.event.FocusEvent event)

{

try {

// dmm Enable the Checkbox

dmm.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction7(java.awt.event.FocusEvent event)

{

try {

// dinch Enable the Checkbox

dinch.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction8(java.awt.event.FocusEvent event)

{

try {

// mm Enable the Checkbox

mm.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction9(java.awt.event.FocusEvent event)

{

try {

// inch Enable the Checkbox
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inch.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction10(java.awt.event.FocusEvent event)

{

try {

// dmm Disable the Checkbox

mm.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction12(java.awt.event.FocusEvent event)

{

try {

// Screws Show a status message

this.showStatus("Please enter the pitch");

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction10(java.awt.event.FocusEvent event)

{

try {

// Screws Show a status message

this.showStatus("Please enter Nominal diameter and Lead");

} catch (java.lang.Exception e) {

}

}

class SymText implements java.awt.event.TextListener

{

public void textValueChanged(java.awt.event.TextEvent event)

{
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Object object = event.getSource();

if (object == textPitch)

textPitch_TextValueChanged(event);

else if (object == textFriction)

textFriction_TextValueChanged(event);

}

}

void textPitch_TextValueChanged(java.awt.event.TextEvent event)

{

// to do: code goes here.

}

void pitchYes_FocusGained_Interaction13(java.awt.event.FocusEvent event)

{

try {

// textMajDiam Enable the TextField

textMajDiam.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction14(java.awt.event.FocusEvent event)

{

try {

// majdiamm Enable the Checkbox

majdiamm.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction15(java.awt.event.FocusEvent event)

{

try {

// majDiaInch Enable the Checkbox

majDiaInch.setEnabled(true);

} catch (java.lang.Exception e) {
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}

}

void pitchNo_FocusGained_Interaction11(java.awt.event.FocusEvent event)

{

try {

// textMajDiam Disable the TextField

textMajDiam.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction12(java.awt.event.FocusEvent event)

{

try {

// majdiamm Disable the Checkbox

majdiamm.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction13(java.awt.event.FocusEvent event)

{

try {

// majDiaInch Disable the Checkbox

majDiaInch.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void collarFricDef_FocusGained(java.awt.event.FocusEvent event)

{

// to do: code goes here.

collarFricDef_FocusGained_Interaction1(event);

collarFricDef_FocusGained_Interaction2(event);
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}

void collarFricDef_FocusGained_Interaction1(java.awt.event.FocusEvent event)

{

try {

// textCollarFriction Set the text for TextField; textFriction Get the contents of

the TextField

textCollarFriction.setText(textFriction.getText());

textCollarFriction.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void collarFricYes_FocusGained(java.awt.event.FocusEvent event)

{

// to do: code goes here.

collarFricYes_FocusGained_Interaction1(event);

}

void collarFricYes_FocusGained_Interaction1(java.awt.event.FocusEvent event)

{

try {

collarFriction.setVisible(true);

collarMm.setVisible(true);

collarInch.setVisible(true);

collarFriction.setVisible(true);

textCollarFriction.setVisible(true);

collarFricDef.setVisible(true);

collarFricCustom.setVisible(true);

textCollarDiam.setVisible(true);

labelCollar.setVisible(true);

//

collarFriction.setEnabled(true);

collarMm.setEnabled(true);

collarInch.setEnabled(true);
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collarFriction.setEnabled(true);

textCollarFriction.setEnabled(false);

collarFricDef.setEnabled(true);

collarFricCustom.setEnabled(true);

textCollarDiam.setEnabled(true);

labelCollar.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void collarFricNo_FocusGained(java.awt.event.FocusEvent event)

{

// to do: code goes here.

collarFricNo_FocusGained_Interaction1(event);

}

void collarFricNo_FocusGained_Interaction1(java.awt.event.FocusEvent event)

{

try {

collarFriction.setVisible(false);

collarMm.setVisible(false);

collarInch.setVisible(false);

collarFriction.setVisible(false);

textCollarFriction.setVisible(false);

collarFricDef.setVisible(false);

collarFricCustom.setVisible(false);

textCollarDiam.setVisible(false);

labelCollar.setVisible(false);

//

collarFriction.setEnabled(false);

collarMm.setEnabled(false);

collarInch.setEnabled(false);

collarFriction.setEnabled(false);

textCollarFriction.setEnabled(false);
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collarFricDef.setEnabled(false);

collarFricCustom.setEnabled(false);

textCollarDiam.setEnabled(false);

labelCollar.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void Default_FocusGained_Interaction2(java.awt.event.FocusEvent event)

{

try {

// textFriction Disable the TextField

textFriction.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void textFriction_TextValueChanged(java.awt.event.TextEvent event)

{

// to do: code goes here.

textFriction_TextValueChanged_Interaction1(event);

}

void textFriction_TextValueChanged_Interaction1(java.awt.event.TextEvent event)

{

try {

// textCollarFriction Set the text for TextField; textFriction Get the contents of

the TextField

textCollarFriction.setText(textFriction.getText());

} catch (java.lang.Exception e) {

}

}

void collarFricDef_FocusGained_Interaction2(java.awt.event.FocusEvent event)

{
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try {

// textCollarFriction Disable the TextField

textCollarFriction.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void collarFricCustom_FocusGained(java.awt.event.FocusEvent event)

{

// to do: code goes here.

collarFricCustom_FocusGained_Interaction1(event);

}

void collarFricCustom_FocusGained_Interaction1(java.awt.event.FocusEvent event)

{

try {

// textCollarFriction Enable the TextField

textCollarFriction.setEnabled(true);

textCollarFriction.setText(textFriction.getText());

} catch (java.lang.Exception e) {

}

}

}
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Java® Code For Torque Required to Lower a Load:

/*

A basic extension of the java.applet.Applet class

 */

import java.awt.*;

import java.applet.*;

import java.lang.*;

public class ScrewsLower extends Applet

{

    private String sPitch;

    private String sMajDiam;

    private String sNomDiam;

    private String sFriction;

    private String sLead;

    private String sForce;

    private String sTorque;

    private String sCollarFric;

    private String sCollarDiam;

    private Float fPitch;

    private Float fMajDiam;

    private Float fNomDiam;

    private Float fFriction;

    private Float fLead;

    private Float fForce;

    private Float fTorque;

    private int start = 0;

    boolean knowPitch = true;

    private Float fCollarFric;

    private Float fCollarDiam;

public void init()

{

// Take out this line if you don't use symantec.itools.net.RelativeURL or

symantec.itools.awt.util.StatusScroller
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//symantec.itools.lang.Context.setApplet(this);

// This code is automatically generated by Visual Cafe when you add

// components to the visual environment. It instantiates and initializes

// the components. To modify the code, only use code syntax that matches

// what Visual Cafe can generate, or Visual Cafe may be unable to back

// parse your Java file into its visual environment.

//{{INIT_CONTROLS

setLayout(null);

setBackground(java.awt.Color.white);

setSize(825,523);

add(textTorque);

textTorque.setBounds(228,144,156,24);

add(textForce);

textForce.setBounds(228,180,156,24);

textNominalDia.setEnabled(false);

add(textNominalDia);

textNominalDia.setBounds(228,216,156,24);

labelTorque.setText("Torque");

add(labelTorque);

labelTorque.setBounds(48,144,156,24);

labelDia.setText("Nominal Diameter");

add(labelDia);

labelDia.setBounds(48,216,156,24);

labelForce.setText("Force");

add(labelForce);

labelForce.setBounds(48,180,156,24);

Nm.setCheckboxGroup(Group1);

Nm.setState(true);

Nm.setLabel("N-m");

add(Nm);

Nm.setBounds(420,144,72,24);

labelFriction.setText("Coefficient of friction");

add(labelFriction);

labelFriction.setBounds(48,252,156,24);

labelLead.setText("Lead");

add(labelLead);
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labelLead.setBounds(48,288,156,24);

textFriction.setText("0.3");

textFriction.setEnabled(false);

add(textFriction);

textFriction.setBounds(228,252,156,24);

textLead.setEnabled(false);

add(textLead);

textLead.setBounds(228,288,156,24);

Default.setCheckboxGroup(Group4);

Default.setState(true);

Default.setLabel("Default");

add(Default);

Default.setBounds(420,252,72,24);

Custom.setCheckboxGroup(Group4);

Custom.setLabel("Custom");

add(Custom);

Custom.setBounds(504,252,72,24);

mm.setCheckboxGroup(Group5);

mm.setState(true);

mm.setLabel("mm");

mm.setEnabled(false);

add(mm);

mm.setBounds(420,288,72,24);

inch.setCheckboxGroup(Group5);

inch.setLabel("Inch");

inch.setEnabled(false);

add(inch);

inch.setBounds(504,288,72,24);

Calc.setLabel("Calculate");

add(Calc);

Calc.setBackground(java.awt.Color.lightGray);

Calc.setBounds(132,456,108,36);

Clear.setLabel("Clear");

add(Clear);

Clear.setBackground(java.awt.Color.lightGray);

Clear.setBounds(312,456,96,36);

lb.setCheckboxGroup(Group2);
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lb.setLabel("lb");

add(lb);

lb.setBounds(504,180,72,24);

dinch.setCheckboxGroup(Group3);

dinch.setLabel("inch");

dinch.setEnabled(false);

add(dinch);

dinch.setBounds(504,216,72,24);

N.setCheckboxGroup(Group2);

N.setState(true);

N.setLabel("N");

add(N);

N.setBounds(420,180,72,24);

dmm.setCheckboxGroup(Group3);

dmm.setState(true);

dmm.setLabel("mm");

dmm.setEnabled(false);

add(dmm);

dmm.setBounds(420,216,72,24);

lbin.setCheckboxGroup(Group1);

lbin.setLabel("lb-in");

add(lbin);

lbin.setBounds(504,144,72,24);

pitchQues.setText("Do you know the pitch ?");

add(pitchQues);

pitchQues.setFont(new Font("Dialog", Font.BOLD, 14));

pitchQues.setBounds(48,0,312,24);

pitchYes.setCheckboxGroup(Group6);

pitchYes.setState(true);

pitchYes.setLabel("Yes");

add(pitchYes);

pitchYes.setBounds(372,0,72,24);

pitchNo.setCheckboxGroup(Group6);

pitchNo.setLabel("No");

add(pitchNo);

pitchNo.setBounds(456,0,72,24);

pitchLabel.setText("Pitch");
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add(pitchLabel);

pitchLabel.setBounds(48,72,167,24);

textPitch.setText("0.0");

add(textPitch);

textPitch.setBounds(228,72,156,24);

thpermm.setCheckboxGroup(Group7);

thpermm.setState(true);

thpermm.setLabel("Th/mm");

add(thpermm);

thpermm.setBounds(420,72,72,24);

thperinch.setCheckboxGroup(Group7);

thperinch.setLabel("Th/inch");

add(thperinch);

thperinch.setBounds(504,72,72,24);

majDiam.setText("Major Diameter");

add(majDiam);

majDiam.setBounds(48,108,156,24);

add(textMajDiam);

textMajDiam.setBounds(228,108,156,24);

majdiamm.setCheckboxGroup(Group8);

majdiamm.setState(true);

majdiamm.setLabel("mm");

add(majdiamm);

majdiamm.setBounds(420,108,72,24);

majDiaInch.setCheckboxGroup(Group8);

majDiaInch.setLabel("inch");

add(majDiaInch);

majDiaInch.setBounds(504,108,72,24);

choiceStart.addItem("1");

choiceStart.addItem("2");

choiceStart.addItem("3");

choiceStart.addItem("4");

choiceStart.addItem("5");

try {

choiceStart.select(0);

}

catch (IllegalArgumentException e) { }
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add(choiceStart);

choiceStart.setBounds(672,72,48,25);

labelStart.setText("Thread Starts");

add(labelStart);

labelStart.setBounds(588,72,84,24);

labelCollar.setText("Collar Diameter");

add(labelCollar);

labelCollar.setBounds(48,324,156,24);

labelCollar.setVisible(false);

textCollarDiam.setEnabled(false);

add(textCollarDiam);

textCollarDiam.setBounds(228,324,156,24);

textCollarDiam.setVisible(false);

collarMm.setCheckboxGroup(Group9);

collarMm.setState(true);

collarMm.setLabel("mm");

collarMm.setEnabled(false);

add(collarMm);

collarMm.setBounds(420,324,72,24);

collarMm.setVisible(false);

collarInch.setCheckboxGroup(Group9);

collarInch.setLabel("inch");

collarInch.setEnabled(false);

add(collarInch);

collarInch.setBounds(504,324,72,24);

collarInch.setVisible(false);

collarFriction.setText("Coeff Friction for Collar");

add(collarFriction);

collarFriction.setBounds(48,360,156,24);

collarFriction.setVisible(false);

textCollarFriction.setText("0.3");

textCollarFriction.setEnabled(false);

add(textCollarFriction);

textCollarFriction.setBounds(228,360,156,24);

textCollarFriction.setVisible(false);

collarFricDef.setCheckboxGroup(Group10);

collarFricDef.setState(true);
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collarFricDef.setLabel("Default");

collarFricDef.setEnabled(false);

add(collarFricDef);

collarFricDef.setBounds(420,360,72,24);

collarFricDef.setVisible(false);

collarFricCustom.setCheckboxGroup(Group10);

collarFricCustom.setLabel("Custom");

collarFricCustom.setEnabled(false);

add(collarFricCustom);

collarFricCustom.setBounds(504,360,72,24);

collarFricCustom.setVisible(false);

labelCorrect.setText("Do you want to consider Collar Friction ?");

add(labelCorrect);

labelCorrect.setFont(new Font("Dialog", Font.BOLD, 14));

labelCorrect.setBounds(48,24,312,24);

collarFricYes.setCheckboxGroup(Group11);

collarFricYes.setLabel("Yes");

add(collarFricYes);

collarFricYes.setBounds(372,24,72,24);

collarFricNo.setCheckboxGroup(Group11);

collarFricNo.setState(true);

collarFricNo.setLabel("No");

add(collarFricNo);

collarFricNo.setBounds(456,24,72,24);

labelMess.setText("Status Messages");

add(labelMess);

labelMess.setBounds(600,120,158,24);

add(listMessage);

listMessage.setBounds(600,156,207,253);

//}}

//{{REGISTER_LISTENERS

SymAction lSymAction = new SymAction();

Clear.addActionListener(lSymAction);

Calc.addActionListener(lSymAction);

this.showStatus("Enter two out of three values");



179 of 258

SymFocus aSymFocus = new SymFocus();

Default.addFocusListener(aSymFocus);

Custom.addFocusListener(aSymFocus);

pitchYes.addFocusListener(aSymFocus);

pitchNo.addFocusListener(aSymFocus);

SymText lSymText = new SymText();

textPitch.addTextListener(lSymText);

collarFricDef.addFocusListener(aSymFocus);

collarFricYes.addFocusListener(aSymFocus);

collarFricNo.addFocusListener(aSymFocus);

textFriction.addTextListener(lSymText);

collarFricCustom.addFocusListener(aSymFocus);

//}}

}

//{{DECLARE_CONTROLS

java.awt.TextField textTorque = new java.awt.TextField();

java.awt.TextField textForce = new java.awt.TextField();

java.awt.TextField textNominalDia = new java.awt.TextField();

java.awt.Label labelTorque = new java.awt.Label();

java.awt.Label labelDia = new java.awt.Label();

java.awt.Label labelForce = new java.awt.Label();

java.awt.Checkbox Nm = new java.awt.Checkbox();

java.awt.CheckboxGroup Group1 = new java.awt.CheckboxGroup();

java.awt.Label labelFriction = new java.awt.Label();

java.awt.Label labelLead = new java.awt.Label();

java.awt.TextField textFriction = new java.awt.TextField();

java.awt.TextField textLead = new java.awt.TextField();

java.awt.Checkbox Default = new java.awt.Checkbox();

java.awt.CheckboxGroup Group4 = new java.awt.CheckboxGroup();

java.awt.Checkbox Custom = new java.awt.Checkbox();

java.awt.Checkbox mm = new java.awt.Checkbox();

java.awt.CheckboxGroup Group5 = new java.awt.CheckboxGroup();

java.awt.Checkbox inch = new java.awt.Checkbox();

java.awt.Button Calc = new java.awt.Button();

java.awt.Button Clear = new java.awt.Button();

java.awt.Checkbox lb = new java.awt.Checkbox();
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java.awt.CheckboxGroup Group2 = new java.awt.CheckboxGroup();

java.awt.Checkbox dinch = new java.awt.Checkbox();

java.awt.CheckboxGroup Group3 = new java.awt.CheckboxGroup();

java.awt.Checkbox N = new java.awt.Checkbox();

java.awt.Checkbox dmm = new java.awt.Checkbox();

java.awt.Checkbox lbin = new java.awt.Checkbox();

java.awt.Label pitchQues = new java.awt.Label();

java.awt.Checkbox pitchYes = new java.awt.Checkbox();

java.awt.CheckboxGroup Group6 = new java.awt.CheckboxGroup();

java.awt.Checkbox pitchNo = new java.awt.Checkbox();

java.awt.Label pitchLabel = new java.awt.Label();

java.awt.TextField textPitch = new java.awt.TextField();

java.awt.Checkbox thpermm = new java.awt.Checkbox();

java.awt.CheckboxGroup Group7 = new java.awt.CheckboxGroup();

java.awt.Checkbox thperinch = new java.awt.Checkbox();

java.awt.Label majDiam = new java.awt.Label();

java.awt.TextField textMajDiam = new java.awt.TextField();

java.awt.Checkbox majdiamm = new java.awt.Checkbox();

java.awt.CheckboxGroup Group8 = new java.awt.CheckboxGroup();

java.awt.Checkbox majDiaInch = new java.awt.Checkbox();

java.awt.Choice choiceStart = new java.awt.Choice();

java.awt.Label labelStart = new java.awt.Label();

java.awt.Label labelCollar = new java.awt.Label();

java.awt.TextField textCollarDiam = new java.awt.TextField();

java.awt.Checkbox collarMm = new java.awt.Checkbox();

java.awt.CheckboxGroup Group9 = new java.awt.CheckboxGroup();

java.awt.Checkbox collarInch = new java.awt.Checkbox();

java.awt.Label collarFriction = new java.awt.Label();

java.awt.TextField textCollarFriction = new java.awt.TextField();

java.awt.Checkbox collarFricDef = new java.awt.Checkbox();

java.awt.CheckboxGroup Group10 = new java.awt.CheckboxGroup();

java.awt.Checkbox collarFricCustom = new java.awt.Checkbox();

java.awt.Label labelCorrect = new java.awt.Label();

java.awt.Checkbox collarFricYes = new java.awt.Checkbox();

java.awt.CheckboxGroup Group11 = new java.awt.CheckboxGroup();

java.awt.Checkbox collarFricNo = new java.awt.Checkbox();

java.awt.Label labelMess = new java.awt.Label();
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java.awt.List listMessage = new java.awt.List(0);

//}}

class SymAction implements java.awt.event.ActionListener

{

public void actionPerformed(java.awt.event.ActionEvent event)

{

Object object = event.getSource();

if (object == Clear)

Clear_ActionPerformed(event);

else if (object == Calc)

Calc_ActionPerformed(event);

}

}

void Clear_ActionPerformed(java.awt.event.ActionEvent event)

{

// to do: code goes here.

Clear_ActionPerformed_Interaction1(event);

}

void Clear_ActionPerformed_Interaction1(java.awt.event.ActionEvent event)

{

try {

// textField1 Clear the text for TextField

textTorque.setText("");

textForce.setText("");

textNominalDia.setText("");

textPitch.setText("");

textFriction.setText("0.3");

textLead.setText("");

textMajDiam.setText("");

textCollarFriction.setText("0.3");

choiceStart.select(0);

textCollarDiam.setText("");

this.showStatus("Please enter necessary values");



182 of 258

} catch (java.lang.Exception e) {

}

}

void Calc_ActionPerformed(java.awt.event.ActionEvent event)

{

// to do: code goes here.

Calc_ActionPerformed_Interaction1(event);

}

void Calc_ActionPerformed_Interaction1(java.awt.event.ActionEvent event)

{

try {

    // BasicStress Show a status message

    listMessage.addItem("Calculate clicked");

    if (textFriction.getText().trim().equalsIgnoreCase("0.0") ||

textFriction.getText().trim().equalsIgnoreCase(""))

        textFriction.setText("0.3");

    if (textCollarFriction.getText().trim().equalsIgnoreCase("0.0") ||

textCollarFriction.getText().trim().equalsIgnoreCase(""))

        textCollarFriction.setText(textFriction.getText());

    if (Group6.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("yes"))

    {

        knowPitch = true;

    }

    else

    {

        knowPitch = false;

    }

            sPitch = textPitch.getText().trim();

            sMajDiam = textMajDiam.getText().trim();

            sNomDiam = textNominalDia.getText().trim();

            sFriction = textFriction.getText().trim();

            sLead = textLead.getText().trim();

            sForce = textForce.getText().trim();
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            sTorque = textTorque.getText().trim();

            sCollarDiam = textCollarDiam.getText().trim();

            sCollarFric = textCollarFriction.getText().trim();

            if (!sTorque.equalsIgnoreCase(null) && !sTorque.equalsIgnoreCase(""))

                fTorque = new Float(sTorque);

            else

                fTorque = null;

            if (!sPitch.equalsIgnoreCase(null) && !sPitch.equalsIgnoreCase(""))

                fPitch = new Float(sPitch);

            else

                fPitch = null;

            if (!sMajDiam.equalsIgnoreCase(null) && !sMajDiam.equalsIgnoreCase(""))

                fMajDiam = new Float(sMajDiam);

            else

                fMajDiam = null;

            if ((!sNomDiam.equalsIgnoreCase(null) && !sNomDiam.equalsIgnoreCase("")))

                fNomDiam = new Float(sNomDiam);

            else

                fNomDiam = null;

            if (!sFriction.equalsIgnoreCase(null) && !sFriction.equalsIgnoreCase(""))

                fFriction = new Float(sFriction);

            else

                fFriction = null;

            if (!sLead.equalsIgnoreCase(null) && !sLead.equalsIgnoreCase(""))

                fLead = new Float(sLead);

            else

                fLead = null;

            if (!sForce.equalsIgnoreCase(null) && !sForce.equalsIgnoreCase(""))

                fForce = new Float(sForce);

            else

                fForce = null;

            if (!sCollarFric.equalsIgnoreCase(null) && !sCollarFric.equalsIgnoreCase(""))

                fCollarFric = new Float(sCollarFric);

            else

                fCollarFric = null;
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            if (!sCollarDiam.equalsIgnoreCase(null) && !sCollarDiam.equalsIgnoreCase(""))

                fCollarDiam = new Float(sCollarDiam);

            else

                fCollarDiam = null;

            start = new Integer(choiceStart.getSelectedItem().trim()).intValue();

            if (fTorque != null &&  Group1.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb-

in"))

                fTorque = new Float(0.11303*fTorque.floatValue());

            if (fPitch != null && Group7.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("th/inch"))

                fPitch = new Float(fPitch.floatValue()*0.0254);

            if (fPitch != null && Group7.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("th/mm"))

                fPitch = new Float(fPitch.floatValue()/1000);

            if (fMajDiam != null &&

Group8.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                fMajDiam = new Float(fMajDiam.floatValue()*0.0254);

            if (fMajDiam != null &&

Group8.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                fMajDiam = new Float(fMajDiam.floatValue()/1000);

            if (fNomDiam != null &&

Group3.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                fNomDiam = new Float(fNomDiam.floatValue()*0.0254);

            if (fNomDiam != null &&

Group3.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                fNomDiam = new Float(fNomDiam.floatValue()/1000);

            if (fLead != null && Group5.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                fLead = new Float(fLead.floatValue()*0.0254);

            if (fLead != null && Group5.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                fLead = new Float(fLead.floatValue()/1000);

            if (fForce != null && Group2.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb"))

                fForce = new Float(fForce.floatValue()*4.45);
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            if (fCollarDiam != null &&

Group9.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                fCollarDiam = new Float(fCollarDiam.floatValue()*0.0254);

            if (fCollarDiam != null &&

Group9.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                fCollarDiam = new Float(fCollarDiam.floatValue()/1000);

    if (knowPitch)

    {

        if (sPitch.equalsIgnoreCase("0.0") || sPitch.equalsIgnoreCase(""))

        {

              this.showStatus("Please enter the pitch or change selection");

        }

        else if (sMajDiam.equalsIgnoreCase("") || sMajDiam.equalsIgnoreCase(null) ||

                    sMajDiam.equalsIgnoreCase("0.0"))

            {

                this.showStatus("Please enter the force and torque");

                if ( (sForce.equalsIgnoreCase("") || sForce.equalsIgnoreCase(null) ||

                sForce.equalsIgnoreCase("0.0")) ||

                (sTorque.equalsIgnoreCase("") || sTorque.equalsIgnoreCase(null) ||

                sTorque.equalsIgnoreCase("0.0")))

                {

                    this.showStatus("Please enter both Torque and Force");

                }

                else

                {

                    listMessage.addItem("Torque and force are entered");

                    if

(Group11.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("no"))

                    {

                        fLead = new Float(start*fPitch.floatValue());

                        textLead.setText(fLead.toString());

                        Float a = new Float(fForce.floatValue()*(float)java.lang.Math.PI*

                                    fFriction.floatValue());

                        Float b = new Float(-((fForce.floatValue()*fLead.floatValue()) +

                                    (2*fTorque.floatValue()*(float)java.lang.Math.PI)));

                        Float c = new Float(-(2*fTorque.floatValue()*fFriction.floatValue()*
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                                    fLead.floatValue()));

                        // changes made

                        Float fNomDiam1 = new Float(

                                            (-b.floatValue() + (float)java.lang.Math.sqrt(

                                            b.doubleValue()*b.doubleValue() -

4*a.doubleValue()*c.doubleValue()))

                                            /(2*a.doubleValue())

                                            );

                        Float fNomDiam2 = new Float(

                                            (-b.floatValue() - (float)java.lang.Math.sqrt(

                                            b.doubleValue()*b.doubleValue() -

4*a.doubleValue()*c.doubleValue()))

                                            /(2*a.doubleValue())

                                            );

                        if

(Group3.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                            {

                                fNomDiam1 = new Float(fNomDiam1.floatValue()*1000);

                                fNomDiam2 = new Float(fNomDiam2.floatValue()*1000);

                            }

                        if

(Group3.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                            {

                                fNomDiam1 = new Float(fNomDiam1.floatValue()*1000/25.4);

                                fNomDiam2 = new Float(fNomDiam2.floatValue()*1000/25.4);

                            }

                        if (fNomDiam1.floatValue() < 0.0 && fNomDiam2.floatValue() >= 0.0)

                        {

                            textNominalDia.setText(fNomDiam2.toString());

                        }

                        else if (fNomDiam2.floatValue() < 0.0 && fNomDiam1.floatValue() >=

0.0)

                        {

                            textNominalDia.setText(fNomDiam1.toString());

                        }

                        else if (fNomDiam1.floatValue() >= 0.0 && fNomDiam2.floatValue() >=

0.0)
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                        {

                            listMessage.addItem("Nominal Diameter 1 ="+fNomDiam1.toString()+

                                            "\\n Nominal Diameter 2 ="+fNomDiam2.toString());

                        }

                        else

                        {

                            listMessage.addItem("Got negative values for the diameter... Please

check values");

                            listMessage.addItem("Nominal Diameter 1 ="+fNomDiam1.toString()+

                                            "\\n Nominal Diameter 2 ="+fNomDiam2.toString());

                           }

    

                    }

                    else

                    {

                        fLead = new Float(start*fPitch.floatValue());

                        textLead.setText(fLead.toString());

                        Float t = new Float(fTorque.floatValue() - (

fForce.floatValue()*fCollarFric.floatValue()*fCollarDiam.floatValue()/2));

                        Float a = new Float(fForce.floatValue()*(float)java.lang.Math.PI*

                                    fFriction.floatValue());

                        Float b = new Float(-((fForce.floatValue()*fLead.floatValue()) +

                                    (2*t.floatValue()*(float)java.lang.Math.PI)));

                        Float c = new Float(-(2*t.floatValue()*fFriction.floatValue()*

                                    fLead.floatValue()));

                        Float fNomDiam1 = new Float(

                                            (-b.floatValue() + (float)java.lang.Math.sqrt(

                                            b.doubleValue()*b.doubleValue() -

4*a.doubleValue()*c.doubleValue()))

                                            /(2*a.doubleValue())

                                            );
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                        Float fNomDiam2 = new Float(

                                            (-b.floatValue() - (float)java.lang.Math.sqrt(

                                            b.doubleValue()*b.doubleValue() -

4*a.doubleValue()*c.doubleValue()))

                                            /(2*a.doubleValue())

                                            );

                        if

(Group3.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                            {

                                fNomDiam1 = new Float(fNomDiam1.floatValue()*1000);

                                fNomDiam2 = new Float(fNomDiam2.floatValue()*1000);

                            }

                        if

(Group3.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                            {

                                fNomDiam1 = new Float(fNomDiam1.floatValue()*1000/25.4);

                                fNomDiam2 = new Float(fNomDiam2.floatValue()*1000/25.4);

                            }

    

                        if (fNomDiam1.floatValue() < 0.0 && fNomDiam2.floatValue() >= 0.0)

                        {

                            textNominalDia.setText(fNomDiam2.toString());

                        }

                        else if (fNomDiam2.floatValue() < 0.0 && fNomDiam1.floatValue() >=

0.0)

                        {

                            textNominalDia.setText(fNomDiam1.toString());

                        }

                        else if (fNomDiam1.floatValue() >= 0.0 && fNomDiam2.floatValue() >=

0.0)

                        {

                            listMessage.addItem("Nominal Diameter 1 ="+fNomDiam1.toString()+

                                            "\\n Nominal Diameter 2 ="+fNomDiam2.toString());

                        }

                        else

                        {
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                            listMessage.addItem("Got negative values for the diameter... Please

check values");

                           }

    

                    }

                    }

            }

         else

         {

             if ( (sForce.equalsIgnoreCase("") || sForce.equalsIgnoreCase(null) ||

                sForce.equalsIgnoreCase("0.0")) &&

                (sTorque.equalsIgnoreCase("") || sTorque.equalsIgnoreCase(null) ||

                sTorque.equalsIgnoreCase("0.0")))

                {

                this.showStatus("Please enter either Torque or Force");

                }

              else

                {

                    listMessage.addItem("everything ok");

                    fLead = new Float(start*fPitch.floatValue());

                    textLead.setText(fLead.toString());

                    fNomDiam = new Float(fMajDiam.floatValue() - (fPitch.floatValue()/2));

                    textNominalDia.setText(fNomDiam.toString());

                    if ( (sForce.equalsIgnoreCase("") || sForce.equalsIgnoreCase(null) ||

                        sForce.equalsIgnoreCase("0.0")))

                     {

                        

                        if

(Group11.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("no"))

                        {

                            float t1 = (2*fTorque.floatValue())/(fNomDiam.floatValue());

                            float t2 = ((float)java.lang.Math.PI*fNomDiam.floatValue()) +

                                        (fFriction.floatValue()*fLead.floatValue());

                            float t3 = -fLead.floatValue() +
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((float)java.lang.Math.PI*fNomDiam.floatValue()*fFriction.floatValue());

                            fForce = new Float(t1*t2/t3);

                            if

(Group2.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb"))

                                fForce = new Float(fForce.floatValue()/4.45);

                            textForce.setText(fForce.toString());

                            if

(((float)java.lang.Math.PI*fFriction.floatValue()*fNomDiam.floatValue())>

                                fLead.floatValue())

                            {

                                listMessage.setForeground(java.awt.Color.black);

                                listMessage.addItem("The screw is self locking");

                            }

                            else

                            {

                                listMessage.setForeground(java.awt.Color.red);

                                listMessage.addItem("The screw is not self locking");

                            }

                        }

                        else

                        {

                            float t1 = fNomDiam.floatValue()/2;

                            float t2 = ((float)java.lang.Math.PI*fNomDiam.floatValue()) +

                                        (fFriction.floatValue()*fLead.floatValue());

                            float t3 = -fLead.floatValue() +

                           

((float)java.lang.Math.PI*fNomDiam.floatValue()*fFriction.floatValue());

                                    float t4 = fCollarFric.floatValue()*fCollarDiam.floatValue()/2;

                                    fForce = new Float((fTorque.floatValue()*t2)/(t1*t3 + t2*t4));

                            if

(Group2.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb"))

                                fForce = new Float(fForce.floatValue()/4.45);

                            textForce.setText(fForce.toString());
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                            if

(((float)java.lang.Math.PI*fFriction.floatValue()*fNomDiam.floatValue())>

                                fLead.floatValue())

                            {

                                listMessage.setForeground(java.awt.Color.black);

                                listMessage.addItem("The screw is self locking");

                            }

                            else

                            {

                                listMessage.setForeground(java.awt.Color.red);

                                listMessage.addItem("The screw is not self locking");

                            }

                        }

                     }

                     else

                     {

                            if

(Group11.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("no"))

                            {

                                float t1 = fNomDiam.floatValue()/2;

                                float t2 = -fLead.floatValue()+

(float)java.lang.Math.PI*fNomDiam.floatValue()*fFriction.floatValue();

                                float t3 = ((float)java.lang.Math.PI*fNomDiam.floatValue() +

fFriction.floatValue()*fLead.floatValue());

                                fTorque = new Float(fForce.floatValue()*t1*t2/t3);

                                if

(Group1.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb-in"))

                                    fTorque = new Float(fTorque.floatValue()*12/1.35);

                                textTorque.setText(fTorque.toString());

                                if

(((float)java.lang.Math.PI*fFriction.floatValue()*fNomDiam.floatValue())>

                                    fLead.floatValue())

                                {

                                    listMessage.setForeground(java.awt.Color.black);

                                    listMessage.addItem("The screw is self locking");

                                }
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                                else

                                {

                                    listMessage.setForeground(java.awt.Color.red);

                                    listMessage.addItem("The screw is not self locking");

                                }

                            }

                            else

                            {

                                float t1 = fNomDiam.floatValue()/2;

                                float t2 = -fLead.floatValue()+

(float)java.lang.Math.PI*fNomDiam.floatValue()*fFriction.floatValue();

                                float t3 = ((float)java.lang.Math.PI*fNomDiam.floatValue() +

fFriction.floatValue()*fLead.floatValue());

                                float t4 = fCollarFric.floatValue()*fCollarDiam.floatValue()/2;

                                fTorque = new Float(fForce.floatValue()*((t1*t2/t3) + t4));

                                if

(Group1.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb-in"))

                                    fTorque = new Float(fTorque.floatValue()*12/1.35);

                                textTorque.setText(fTorque.toString());

                                if

(((float)java.lang.Math.PI*fFriction.floatValue()*fNomDiam.floatValue())>

                                    fLead.floatValue())

                                {

                                    listMessage.setForeground(java.awt.Color.black);

                                    listMessage.addItem("The screw is self locking");

                                }

                                else

                                {

                                    listMessage.setForeground(java.awt.Color.red);

                                    listMessage.addItem("The screw is not self locking");

                                }

                            }

                     }

                }

         }

      }
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      else

      {

             if ( (sForce.equalsIgnoreCase("") || sForce.equalsIgnoreCase(null) ||

                sForce.equalsIgnoreCase("0.0")) &&

                (sTorque.equalsIgnoreCase("") || sTorque.equalsIgnoreCase(null) ||

                sTorque.equalsIgnoreCase("0.0")))

                {

                this.showStatus("Please enter either Torque or Force");

                }

              else

                {

                    listMessage.addItem("everything ok");

                            if ( (sForce.equalsIgnoreCase("") || sForce.equalsIgnoreCase(null) ||

                        sForce.equalsIgnoreCase("0.0")))

                     {

                 

                        if

(Group11.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("no"))

                        {

                            float t1 = (2*fTorque.floatValue())/(fNomDiam.floatValue());

                            float t2 = ((float)java.lang.Math.PI*fNomDiam.floatValue()) +

                                        (fFriction.floatValue()*fLead.floatValue());

                            float t3 = -fLead.floatValue() +

        

((float)java.lang.Math.PI*fNomDiam.floatValue()*fFriction.floatValue());

                            fForce = new Float(t1*t2/t3);

                            if

(Group2.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb"))

                                fForce = new Float(fForce.floatValue()/4.45);

                            textForce.setText(fForce.toString());

                            if

(((float)java.lang.Math.PI*fFriction.floatValue()*fNomDiam.floatValue())>

                                fLead.floatValue())

                            {

                                listMessage.setForeground(java.awt.Color.black);
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                                listMessage.addItem("The screw is self locking");

                            }

                            else

                            {

                                listMessage.setForeground(java.awt.Color.red);

                                listMessage.addItem("The screw is not self locking");

                            }

                        }

                        else

                        {

                            float t1 = fNomDiam.floatValue()/2;

                            float t2 = ((float)java.lang.Math.PI*fNomDiam.floatValue()) +

                                        (fFriction.floatValue()*fLead.floatValue());

                            float t3 = -fLead.floatValue() +

((float)java.lang.Math.PI*fNomDiam.floatValue()*fFriction.floatValue());

                                    float t4 = fCollarFric.floatValue()*fCollarDiam.floatValue()/2;

                                    fForce = new Float((fTorque.floatValue()*t2)/(t1*t3 + t2*t4));

                            if

(Group2.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb"))

                                fForce = new Float(fForce.floatValue()/4.45);

                            textForce.setText(fForce.toString());

                            if

(((float)java.lang.Math.PI*fFriction.floatValue()*fNomDiam.floatValue())>

                                fLead.floatValue())

                            {

                                listMessage.setForeground(java.awt.Color.black);

                                listMessage.addItem("The screw is self locking");

                            }

                            else

                            {

                                listMessage.setForeground(java.awt.Color.red);

                                listMessage.addItem("The screw is not self locking");

                            }
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                        }

                     }

                     else if ( (sTorque.equalsIgnoreCase("") || sTorque.equalsIgnoreCase(null) ||

                        sTorque.equalsIgnoreCase("0.0")))

                     {

                            if

(Group11.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("no"))

                            {

                                float t1 = fNomDiam.floatValue()/2;

                                float t2 = -fLead.floatValue()+

(float)java.lang.Math.PI*fNomDiam.floatValue()*fFriction.floatValue();

                                float t3 = ((float)java.lang.Math.PI*fNomDiam.floatValue() +

fFriction.floatValue()*fLead.floatValue());

                                fTorque = new Float(fForce.floatValue()*t1*t2/t3);

                                if

(Group1.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb-in"))

                                    fTorque = new Float(fTorque.floatValue()*12/1.35);

                    

                                textTorque.setText(fTorque.toString());

                                if

(((float)java.lang.Math.PI*fFriction.floatValue()*fNomDiam.floatValue())>

                                    fLead.floatValue())

                                {

                                    listMessage.setForeground(java.awt.Color.black);

                                    listMessage.addItem("The screw is self locking");

                                }

                                else

                                {

                                    listMessage.setForeground(java.awt.Color.red);

                                    listMessage.addItem("The screw is not self locking");

                                }

                            }

                            else

                            {

                                float t1 = fNomDiam.floatValue()/2;

                                float t2 = -fLead.floatValue()+

(float)java.lang.Math.PI*fNomDiam.floatValue()*fFriction.floatValue();
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                                float t3 = ((float)java.lang.Math.PI*fNomDiam.floatValue() +

fFriction.floatValue()*fLead.floatValue());

                                float t4 = fCollarFric.floatValue()*fCollarDiam.floatValue()/2;

                                fTorque = new Float(fForce.floatValue()*((t1*t2/t3) + t4));

                                if

(Group1.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("lb-in"))

                                    fTorque = new Float(fTorque.floatValue()*12/1.35);

                                textTorque.setText(fTorque.toString());

                                if

(((float)java.lang.Math.PI*fFriction.floatValue()*fNomDiam.floatValue())>

                                    fLead.floatValue())

                                {

                                    listMessage.setForeground(java.awt.Color.black);

                                    listMessage.addItem("The screw is self locking");

                                }

                                else

                                {

                                    listMessage.setForeground(java.awt.Color.red);

                                    listMessage.addItem("The screw is not self locking");

                                }

                            }

                     }

                     else if ( (sNomDiam.equalsIgnoreCase("") ||

sNomDiam.equalsIgnoreCase(null) ||

                        sNomDiam.equalsIgnoreCase("0.0")))

                     {

                                if (Group11.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("no"))

                        {

                            Float a = new Float(fForce.floatValue()*(float)java.lang.Math.PI*

                                        fFriction.floatValue());

                            Float b = new Float(-((fForce.floatValue()*fLead.floatValue()) +

                                        (2*fTorque.floatValue()*(float)java.lang.Math.PI)));

                            Float c = new Float(-(2*fTorque.floatValue()*fFriction.floatValue()*

                                        fLead.floatValue()));

                            Float fNomDiam1 = new Float(

                                                (-b.floatValue() + (float)java.lang.Math.sqrt(
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                                                b.doubleValue()*b.doubleValue() -

4*a.doubleValue()*c.doubleValue()))

                                                /(2*a.doubleValue())

                                                );

                            Float fNomDiam2 = new Float(

                                                (-b.floatValue() - (float)java.lang.Math.sqrt(

                                                b.doubleValue()*b.doubleValue() -

4*a.doubleValue()*c.doubleValue()))

                                                /(2*a.doubleValue())

                                                );

                            if

(Group3.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                                {

                                    fNomDiam1 = new Float(fNomDiam1.floatValue()*1000);

                                    fNomDiam2 = new Float(fNomDiam2.floatValue()*1000);

                                }

                            if

(Group3.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                                {

                                    fNomDiam1 = new Float(fNomDiam1.floatValue()*1000/25.4);

                                    fNomDiam2 = new Float(fNomDiam2.floatValue()*1000/25.4);

                                }

        

                            if (fNomDiam1.floatValue() < 0.0 && fNomDiam2.floatValue() >=

0.0)

                            {

                                textNominalDia.setText(fNomDiam2.toString());

                            }

                            else if (fNomDiam2.floatValue() < 0.0 && fNomDiam1.floatValue()

>= 0.0)

                            {

                                textNominalDia.setText(fNomDiam1.toString());

                            }

                            else if (fNomDiam1.floatValue() >= 0.0 && fNomDiam2.floatValue()

>= 0.0)

                            {
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                                listMessage.addItem("Nominal Diameter 1

="+fNomDiam1.toString()+

                                                "\\n Nominal Diameter 2 ="+fNomDiam2.toString());

                            }

                            else

                            {

                                listMessage.addItem("Got negative values for the diameter... Please

check values");

                                listMessage.addItem("Nominal Diameter 1

="+fNomDiam1.toString()+

                                                "\\n Nominal Diameter 2 ="+fNomDiam2.toString());

    

                               }

                        }

                        else

                        {

                            Float t = new Float(fTorque.floatValue() - (

                       

fForce.floatValue()*fCollarFric.floatValue()*fCollarDiam.floatValue()/2));

    

                            Float a = new Float(fForce.floatValue()*(float)java.lang.Math.PI*

                                        fFriction.floatValue());

                            Float b = new Float(-((fForce.floatValue()*fLead.floatValue()) +

                                        (2*t.floatValue()*(float)java.lang.Math.PI)));

                            Float c = new Float(-(2*t.floatValue()*fFriction.floatValue()*

                                        fLead.floatValue()));

                            Float fNomDiam1 = new Float(

                                                (-b.floatValue() + (float)java.lang.Math.sqrt(

                                                b.doubleValue()*b.doubleValue() -

4*a.doubleValue()*c.doubleValue()))

                                                /(2*a.doubleValue())

                                                );

        

        

                            Float fNomDiam2 = new Float(

                                                (-b.floatValue() - (float)java.lang.Math.sqrt(
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                                                b.doubleValue()*b.doubleValue() -

4*a.doubleValue()*c.doubleValue()))

                                                /(2*a.doubleValue())

                                                );

                            if

(Group3.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("mm"))

                                {

                                    fNomDiam1 = new Float(fNomDiam1.floatValue()*1000);

                                    fNomDiam2 = new Float(fNomDiam2.floatValue()*1000);

                                }

                            if

(Group3.getSelectedCheckbox().getLabel().trim().equalsIgnoreCase("inch"))

                                {

                                    fNomDiam1 = new Float(fNomDiam1.floatValue()*1000/25.4);

                                    fNomDiam2 = new Float(fNomDiam2.floatValue()*1000/25.4);

                                }

        

                            if (fNomDiam1.floatValue() < 0.0 && fNomDiam2.floatValue() >=

0.0)

                            {

                                textNominalDia.setText(fNomDiam2.toString());

                            }

                            else if (fNomDiam2.floatValue() < 0.0 && fNomDiam1.floatValue()

>= 0.0)

                            {

                                textNominalDia.setText(fNomDiam1.toString());

                            }

                            else if (fNomDiam1.floatValue() >= 0.0 && fNomDiam2.floatValue()

>= 0.0)

                            {

                                listMessage.addItem("Nominal Diameter 1

="+fNomDiam1.toString()+

                                                "\\n Nominal Diameter 2 ="+fNomDiam2.toString());

                            }

                            else

                            {
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                                listMessage.addItem("Got negative values for the diameter... Please

check values");

                               }

                        }

                     }

                }

      }

} catch (java.lang.Exception e) {

    this.showStatus("Error encountered, Please recheck values " + e);

}

}

class SymFocus extends java.awt.event.FocusAdapter

{

public void focusGained(java.awt.event.FocusEvent event)

{

Object object = event.getSource();

if (object == Default)

Default_FocusGained(event);

else if (object == Custom)

Custom_FocusGained(event);

else if (object == pitchYes)

pitchYes_FocusGained(event);

else if (object == pitchNo)

pitchNo_FocusGained(event);

else if (object == collarFricDef)

collarFricDef_FocusGained(event);

else if (object == collarFricYes)

collarFricYes_FocusGained(event);

else if (object == collarFricNo)

collarFricNo_FocusGained(event);

else if (object == collarFricCustom)

collarFricCustom_FocusGained(event);

}

}

void Default_FocusGained(java.awt.event.FocusEvent event)
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{

// to do: code goes here.

Default_FocusGained_Interaction1(event);

Default_FocusGained_Interaction2(event);

}

void Default_FocusGained_Interaction1(java.awt.event.FocusEvent event)

{

try {

// textFriction Set the text for TextField

textFriction.setText("0.3");

textFriction.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void Custom_FocusGained(java.awt.event.FocusEvent event)

{

// to do: code goes here.

Custom_FocusGained_Interaction1(event);

Custom_FocusGained_Interaction2(event);

}

void Custom_FocusGained_Interaction1(java.awt.event.FocusEvent event)

{

try {

// textFriction Set the text for TextField

textFriction.setText("0.0");

textFriction.setEnabled(true);

} catch (java.lang.Exception e) {

}

}
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void Custom_FocusGained_Interaction2(java.awt.event.FocusEvent event)

{

try {

// Screws Show a status message

this.showStatus("Please enter the value for coefficient of friction");

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained(java.awt.event.FocusEvent event)

{

// to do: code goes here.

pitchYes_FocusGained_Interaction1(event);

pitchYes_FocusGained_Interaction2(event);

pitchYes_FocusGained_Interaction3(event);

pitchYes_FocusGained_Interaction4(event);

pitchYes_FocusGained_Interaction5(event);

pitchYes_FocusGained_Interaction6(event);

pitchYes_FocusGained_Interaction7(event);

pitchYes_FocusGained_Interaction8(event);

pitchYes_FocusGained_Interaction9(event);

pitchYes_FocusGained_Interaction10(event);

pitchYes_FocusGained_Interaction12(event);

pitchYes_FocusGained_Interaction13(event);
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pitchYes_FocusGained_Interaction14(event);

pitchYes_FocusGained_Interaction15(event);

}

void pitchYes_FocusGained_Interaction1(java.awt.event.FocusEvent event)

{

try {

// textPitch Enable the TextField

textPitch.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction2(java.awt.event.FocusEvent event)

{

try {

// thpermm Enable the Checkbox

thpermm.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained(java.awt.event.FocusEvent event)

{

// to do: code goes here.

pitchNo_FocusGained_Interaction1(event);

pitchNo_FocusGained_Interaction2(event);

pitchNo_FocusGained_Interaction3(event);

pitchNo_FocusGained_Interaction4(event);

pitchNo_FocusGained_Interaction5(event);
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pitchNo_FocusGained_Interaction6(event);

pitchNo_FocusGained_Interaction7(event);

pitchNo_FocusGained_Interaction8(event);

pitchNo_FocusGained_Interaction9(event);

pitchNo_FocusGained_Interaction10(event);

pitchNo_FocusGained_Interaction11(event);

pitchNo_FocusGained_Interaction12(event);

pitchNo_FocusGained_Interaction13(event);

}

void pitchYes_FocusGained_Interaction3(java.awt.event.FocusEvent event)

{

try {

// thperinch Enable the Checkbox

thperinch.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction4(java.awt.event.FocusEvent event)

{

try {

// textNominalDia Disable the TextField

textNominalDia.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction5(java.awt.event.FocusEvent event)
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{

try {

// textLead Disable the TextField

textLead.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction6(java.awt.event.FocusEvent event)

{

try {

// inch Disable the Checkbox

inch.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction7(java.awt.event.FocusEvent event)

{

try {

// dmm Disable the Checkbox

dmm.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction8(java.awt.event.FocusEvent event)

{

try {

// dinch Disable the Checkbox

dinch.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction9(java.awt.event.FocusEvent event)

{
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try {

// inch Disable the Checkbox

inch.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction1(java.awt.event.FocusEvent event)

{

try {

// textPitch Disable the TextField

textPitch.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction2(java.awt.event.FocusEvent event)

{

try {

// thpermm Disable the Checkbox

thpermm.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction3(java.awt.event.FocusEvent event)

{

try {

// thperinch Disable the Checkbox

thperinch.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction4(java.awt.event.FocusEvent event)

{

try {



207 of 258

// textNominalDia Enable the TextField

textNominalDia.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction5(java.awt.event.FocusEvent event)

{

try {

// textLead Enable the TextField

textLead.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction6(java.awt.event.FocusEvent event)

{

try {

// dmm Enable the Checkbox

dmm.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction7(java.awt.event.FocusEvent event)

{

try {

// dinch Enable the Checkbox

dinch.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction8(java.awt.event.FocusEvent event)

{

try {

// mm Enable the Checkbox
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mm.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction9(java.awt.event.FocusEvent event)

{

try {

// inch Enable the Checkbox

inch.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction10(java.awt.event.FocusEvent event)

{

try {

// dmm Disable the Checkbox

mm.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction12(java.awt.event.FocusEvent event)

{

try {

// Screws Show a status message

this.showStatus("Please enter the pitch");

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction10(java.awt.event.FocusEvent event)

{

try {

// Screws Show a status message
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this.showStatus("Please enter Nominal diameter and Lead");

} catch (java.lang.Exception e) {

}

}

class SymText implements java.awt.event.TextListener

{

public void textValueChanged(java.awt.event.TextEvent event)

{

Object object = event.getSource();

if (object == textPitch)

textPitch_TextValueChanged(event);

else if (object == textFriction)

textFriction_TextValueChanged(event);

}

}

void textPitch_TextValueChanged(java.awt.event.TextEvent event)

{

// to do: code goes here.

}

void pitchYes_FocusGained_Interaction13(java.awt.event.FocusEvent event)

{

try {

// textMajDiam Enable the TextField

textMajDiam.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchYes_FocusGained_Interaction14(java.awt.event.FocusEvent event)

{

try {

// majdiamm Enable the Checkbox

majdiamm.setEnabled(true);

} catch (java.lang.Exception e) {
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}

}

void pitchYes_FocusGained_Interaction15(java.awt.event.FocusEvent event)

{

try {

// majDiaInch Enable the Checkbox

majDiaInch.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction11(java.awt.event.FocusEvent event)

{

try {

// textMajDiam Disable the TextField

textMajDiam.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction12(java.awt.event.FocusEvent event)

{

try {

// majdiamm Disable the Checkbox

majdiamm.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void pitchNo_FocusGained_Interaction13(java.awt.event.FocusEvent event)

{

try {

// majDiaInch Disable the Checkbox

majDiaInch.setEnabled(false);

} catch (java.lang.Exception e) {

}
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}

void collarFricDef_FocusGained(java.awt.event.FocusEvent event)

{

// to do: code goes here.

collarFricDef_FocusGained_Interaction1(event);

collarFricDef_FocusGained_Interaction2(event);

}

void collarFricDef_FocusGained_Interaction1(java.awt.event.FocusEvent event)

{

try {

// textCollarFriction Set the text for TextField; textFriction Get the contents of

the TextField

textCollarFriction.setText(textFriction.getText());

textCollarFriction.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void collarFricYes_FocusGained(java.awt.event.FocusEvent event)

{

// to do: code goes here.

collarFricYes_FocusGained_Interaction1(event);

}

void collarFricYes_FocusGained_Interaction1(java.awt.event.FocusEvent event)

{

try {

collarFriction.setVisible(true);

collarMm.setVisible(true);

collarInch.setVisible(true);

collarFriction.setVisible(true);

textCollarFriction.setVisible(true);
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collarFricDef.setVisible(true);

collarFricCustom.setVisible(true);

textCollarDiam.setVisible(true);

labelCollar.setVisible(true);

//

collarFriction.setEnabled(true);

collarMm.setEnabled(true);

collarInch.setEnabled(true);

collarFriction.setEnabled(true);

textCollarFriction.setEnabled(false);

collarFricDef.setEnabled(true);

collarFricCustom.setEnabled(true);

textCollarDiam.setEnabled(true);

labelCollar.setEnabled(true);

} catch (java.lang.Exception e) {

}

}

void collarFricNo_FocusGained(java.awt.event.FocusEvent event)

{

// to do: code goes here.

collarFricNo_FocusGained_Interaction1(event);

}

void collarFricNo_FocusGained_Interaction1(java.awt.event.FocusEvent event)

{

try {

collarFriction.setVisible(false);

collarMm.setVisible(false);

collarInch.setVisible(false);

collarFriction.setVisible(false);

textCollarFriction.setVisible(false);

collarFricDef.setVisible(false);

collarFricCustom.setVisible(false);

textCollarDiam.setVisible(false);
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labelCollar.setVisible(false);

//

collarFriction.setEnabled(false);

collarMm.setEnabled(false);

collarInch.setEnabled(false);

collarFriction.setEnabled(false);

textCollarFriction.setEnabled(false);

collarFricDef.setEnabled(false);

collarFricCustom.setEnabled(false);

textCollarDiam.setEnabled(false);

labelCollar.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void Default_FocusGained_Interaction2(java.awt.event.FocusEvent event)

{

try {

// textFriction Disable the TextField

textFriction.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void textFriction_TextValueChanged(java.awt.event.TextEvent event)

{

// to do: code goes here.

textFriction_TextValueChanged_Interaction1(event);

}

void textFriction_TextValueChanged_Interaction1(java.awt.event.TextEvent event)

{

try {
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// textCollarFriction Set the text for TextField; textFriction Get the contents of

the TextField

textCollarFriction.setText(textFriction.getText());

} catch (java.lang.Exception e) {

}

}

void collarFricDef_FocusGained_Interaction2(java.awt.event.FocusEvent event)

{

try {

// textCollarFriction Disable the TextField

textCollarFriction.setEnabled(false);

} catch (java.lang.Exception e) {

}

}

void collarFricCustom_FocusGained(java.awt.event.FocusEvent event)

{

// to do: code goes here.

collarFricCustom_FocusGained_Interaction1(event);

}

void collarFricCustom_FocusGained_Interaction1(java.awt.event.FocusEvent event)

{

try {

// textCollarFriction Enable the TextField

textCollarFriction.setEnabled(true);

textCollarFriction.setText(textFriction.getText());

} catch (java.lang.Exception e) {

}

}

}
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Java® Code For Spring Equation:

//package examples.servlets;

import java.io.*;

import javax.servlet.*;

import javax.servlet.http.*;

public class SpringServlet extends HttpServlet

{

public void doGet(HttpServletRequest req, HttpServletResponse resp)

throws ServletException, IOException

{

        doPost(req,resp);

}

public void doPost(HttpServletRequest req, HttpServletResponse resp)

throws ServletException, IOException

{

    int ctr = 0;

resp.setContentType("text/html");

PrintWriter out = new PrintWriter(resp.getOutputStream());

// get request parameters

double maxStress = 0;

if (req.getParameterValues("maxStress") != null) {

try {

maxStress =

Float.valueOf(req.getParameterValues("maxStress")[0]).floatValue();

} catch (NumberFormatException e) { }

}

double Load = 0;

if (req.getParameterValues("Load") != null) {

try {

Load =

Float.valueOf(req.getParameterValues("Load")[0]).floatValue();

} catch (NumberFormatException e) { }

}
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double springDia = 0;

if (req.getParameterValues("springDia") != null) {

try {

springDia =

Float.valueOf(req.getParameterValues("springDia")[0]).floatValue();

} catch (NumberFormatException e) { }

}

double wireDia = 0;

if (req.getParameterValues("wireDia") != null) {

try {

wireDia =

Float.valueOf(req.getParameterValues("wireDia")[0]).floatValue();

} catch (NumberFormatException e) { }

}

double wahlsFactor = 0;

if (req.getParameterValues("wahlsFactor") != null) {

try {

wahlsFactor =

Float.valueOf(req.getParameterValues("wahlsFactor")[0]).floatValue();

} catch (NumberFormatException e) { }

}

double primaryStress = 0;

if (req.getParameterValues("primaryStress") != null) {

try {

primaryStress =

Float.valueOf(req.getParameterValues("primaryStress")[0]).floatValue();

} catch (NumberFormatException e) { }

}

double secondaryStress = 0;

if (req.getParameterValues("secondaryStress") != null) {

try {

secondaryStress =

Float.valueOf(req.getParameterValues("secondaryStress")[0]).floatValue();

} catch (NumberFormatException e) { }

}

// to do: code goes here.



217 of 258

out.println("<HTML>");

out.println("<HEAD><TITLE>Spring up Output</TITLE></HEAD>");

out.println("<BODY>");

out.println("Here are the requested values");

        while (ctr < 3) {

            if (secondaryStress != 0.0F && (Load !=0.0F || wireDia != 0.0F)) {

                if (Load == 0.0F) {

                    Load = java.lang.Math.PI*wireDia*wireDia*secondaryStress/4;

                }

                else if (wireDia == 0.0F) {

                    wireDia = java.lang.Math.sqrt((4*Load)/(java.lang.Math.PI*secondaryStress));

                }

            }

            if (maxStress == 0.0F && Load != 0.0F && springDia != 0.0F && wireDia != 0.0F) {

                double c = springDia/wireDia;

                wahlsFactor = ((4*c-1)/(4*c-4))+(0.615F/c);

                maxStress = (8*Load*springDia*wahlsFactor)/(java.lang.Math.PI*java.lang.Math.pow(wireDia,

3D));

                primaryStress = (8*Load*springDia)/(java.lang.Math.PI*java.lang.Math.pow(wireDia, 3D));

                secondaryStress = (4*Load)/(java.lang.Math.PI*java.lang.Math.pow(wireDia, 2D));

            }

            if (wireDia == 0.0F && Load != 0.0F && maxStress != 0.0F &&

                    primaryStress != 0.0F ) {

                    wireDia = java.lang.Math.sqrt((4*Load)/(java.lang.Math.PI*(maxStress - primaryStress)));

                    secondaryStress = maxStress - primaryStress;

                    springDia = primaryStress*java.lang.Math.PI*java.lang.Math.pow(wireDia, 3)/(8*Load);

                    double c = springDia/wireDia;

                    wahlsFactor = ((4*c-1)/(4*c-4))+(0.615F/c);

            }

            if (wireDia == 0.0F && springDia != 0.0F && Load != 0.0F && maxStress != 0.0F &&

                    secondaryStress != 0.0F) {

                    wireDia = java.lang.Math.pow(((8*Load*springDia)/(java.lang.Math.PI*(maxStress -

                                secondaryStress))), (1/3));

                    primaryStress = maxStress - secondaryStress;

                    double c = springDia/wireDia;

                    wahlsFactor = ((4*c-1)/(4*c-4))+(0.615F/c);

            }
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            if (springDia == 0.0F && Load != 0.0F && wireDia != 0.0F && maxStress != 0.0F) {

                primaryStress = maxStress - secondaryStress;

                springDia = java.lang.Math.PI*java.lang.Math.pow(wireDia, 3)*primaryStress/(8*Load);

                double c = springDia/wireDia;

                wahlsFactor = ((4*c-1)/(4*c-4))+(0.615F/c);

            }

            if (springDia == 0.0F && Load != 0.0F && wireDia != 0.0F && primaryStress != 0.0F) {

                secondaryStress = (4*Load/(java.lang.Math.PI*java.lang.Math.pow(wireDia, 2)));

                maxStress = primaryStress + secondaryStress;

                springDia = java.lang.Math.PI*java.lang.Math.pow(wireDia, 3)*primaryStress/(8*Load);

                double c = springDia/wireDia;

                wahlsFactor = ((4*c-1)/(4*c-4))+(0.615F/c);

            }

            if (primaryStress != 0.0F && secondaryStress != 0.0F && Load != 0.0F) {

                maxStress = primaryStress + secondaryStress;

                wahlsFactor = maxStress/primaryStress;

                wireDia = java.lang.Math.sqrt((4*Load)/(java.lang.Math.PI*secondaryStress));

                springDia = java.lang.Math.PI*java.lang.Math.pow(wireDia, 3)*primaryStress/(8*Load);

            }

            ctr++;

        }

        if (maxStress == 0 || primaryStress == 0 || secondaryStress == 0 || Load == 0

            || springDia == 0 || wahlsFactor == 0 || wireDia == 0)

            out.println("<FONT COLOR='RED'><H1>All values have not been entered or if you are trying to

calculate wire diameter <BR>"+

                        "Please ensure that you enter maximum stress and one of either primary or secondary

stress</H1></FONT>");

        out.println("<Table Border=2 Width='600'");

out.println("<TR><TD>Stress</TD><TD>" + new Float(maxStress).toString()+"</TD>

</TR>");

out.println("<TR><TD>Load </TD> <TD>" + new Float(Load).toString()+"</TD>

</TR>");

out.println("<TR><TD>Spring Diameter </TD> <TD>" + new

Float(springDia).toString()+"</TD> </TR>");

out.println("<TR><TD>Wire Diameter </TD> <TD>" + new

Float(wireDia).toString()+"</TD> </TR>");
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out.println("<TR><TD>wahls factor </TD> <TD>" + new

Float(wahlsFactor).toString()+"</TD> </TR>");

out.println("<TR><TD>Primary Stress </TD> <TD>" + new

Float(primaryStress).toString()+"</TD> </TR>");

out.println("<TR><TD>Secondary Stress </TD> <TD>" + new

Float(secondaryStress).toString()+"</TD> </TR>");

out.println("</TABLE>");

// to do: your HTML goes here.

out.println("</BODY>");

out.println("</HTML>");

out.close();

}

}
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Java® Code For Spring Deflection:

import java.io.*;

import javax.servlet.*;

import javax.servlet.http.*;

public class SprDef extends HttpServlet

{

public void init(ServletConfig config) throws ServletException

{

super.init(config);

// to do: code goes here.

}

public void destroy()

{

// to do: code goes here.

//{{CLEANUP

//}}

super.destroy();

}

public void doGet(HttpServletRequest req, HttpServletResponse resp)

throws ServletException, IOException

{

    doPost(req,resp);

}

public void doPost(HttpServletRequest req, HttpServletResponse resp)

throws ServletException, IOException

{

    int ctr = 0;

resp.setContentType("text/html");

PrintWriter out = new PrintWriter(resp.getOutputStream());

// get request parameters

double maxStress = 0;

if (req.getParameterValues("maxStress") != null) {

try {

maxStress =

Double.valueOf(req.getParameterValues("maxStress")[0]).doubleValue();
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} catch (NumberFormatException e) { }

}

double primaryStress = 0;

if (req.getParameterValues("primaryStress") != null) {

try {

primaryStress =

Double.valueOf(req.getParameterValues("primaryStress")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double secondaryStress = 0;

if (req.getParameterValues("secondaryStress") != null) {

try {

secondaryStress =

Double.valueOf(req.getParameterValues("secondaryStress")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double wahlsFactor = 0;

if (req.getParameterValues("wahlsFactor") != null) {

try {

wahlsFactor =

Double.valueOf(req.getParameterValues("wahlsFactor")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double Load = 0;

if (req.getParameterValues("Load") != null) {

try {

Load =

Double.valueOf(req.getParameterValues("Load")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double springDia = 0;

if (req.getParameterValues("springDia") != null) {

try {

springDia =

Double.valueOf(req.getParameterValues("springDia")[0]).doubleValue();

} catch (NumberFormatException e) { }

}



222 of 258

double wireDia = 0;

if (req.getParameterValues("wireDia") != null) {

try {

wireDia =

Double.valueOf(req.getParameterValues("wireDia")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double deflection = 0;

if (req.getParameterValues("deflection") != null) {

try {

deflection =

Double.valueOf(req.getParameterValues("deflection")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double stiffness = 0;

if (req.getParameterValues("stiffness") != null) {

try {

stiffness =

Double.valueOf(req.getParameterValues("stiffness")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double actCoils = 0;

if (req.getParameterValues("actCoils") != null) {

try {

actCoils =

Double.valueOf(req.getParameterValues("actCoils")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double modRigid = 0;

if (req.getParameterValues("modRigid") != null) {

try {

modRigid =

Double.valueOf(req.getParameterValues("modRigid")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

out.println("<HTML>");

out.println("<HEAD><TITLE>Output for deflection of Springs</TITLE></HEAD>");



223 of 258

out.println("<BODY>");

out.println(" Required values are:");

// to do: code goes here.

        while (ctr < 2) {

            if (secondaryStress != 0.0F && (Load !=0.0F || wireDia != 0.0F)) {

                if (Load == 0.0F) {

                    Load = java.lang.Math.PI*wireDia*wireDia*secondaryStress/4;

                }

                else if (wireDia == 0.0F) {

                    wireDia = java.lang.Math.sqrt((4*Load)/(java.lang.Math.PI*secondaryStress));

                }

            }

            if (Load == 0 && maxStress !=0 && springDia != 0 && wireDia != 0) {

                double c = springDia/wireDia;

                if (wahlsFactor == 0.0F)

                wahlsFactor = ((4*c-1)/(4*c-4))+(0.615F/c);

                if (Load == 0.0F)

                Load = maxStress*java.lang.Math.PI*java.lang.Math.pow(wireDia, 3)

                        /(8*springDia*wahlsFactor);

            }

            if (maxStress == 0.0F && Load != 0.0F && springDia != 0.0F && wireDia != 0.0F) {

                double c = springDia/wireDia;

                wahlsFactor = ((4*c-1)/(4*c-4))+(0.615F/c);

                maxStress = (8*Load*springDia*wahlsFactor)/(java.lang.Math.PI*java.lang.Math.pow(wireDia,

3D));

                if (primaryStress == 0)

                    primaryStress = (8*Load*springDia)/(java.lang.Math.PI*java.lang.Math.pow(wireDia, 3D));

                if (secondaryStress == 0)

                secondaryStress = maxStress - primaryStress;

            }

            if (primaryStress != 0 && Load == 0 && springDia != 0 && wireDia != 0)

                Load = java.lang.Math.PI*java.lang.Math.pow(wireDia, 3)/(8*springDia);

            if (wireDia == 0.0F && Load != 0.0F && maxStress != 0.0F &&

                    primaryStress != 0.0F ) {

                    wireDia = java.lang.Math.sqrt((4*Load)/(java.lang.Math.PI*(maxStress - primaryStress)));

                    if (secondaryStress == 0)

                    secondaryStress = maxStress - primaryStress;
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                    if (springDia == 0)

                    springDia = primaryStress*java.lang.Math.PI*java.lang.Math.pow(wireDia, 3)/(8*Load);

                    double c = springDia/wireDia;

                    if (wahlsFactor == 0)

                    wahlsFactor = ((4*c-1)/(4*c-4))+(0.615F/c);

            }

            if (wireDia == 0.0F && springDia != 0.0F && Load != 0.0F && maxStress != 0.0F &&

                    secondaryStress != 0.0F) {

                    wireDia = java.lang.Math.pow(((8*Load*springDia)/(java.lang.Math.PI*(maxStress -

                                secondaryStress))), (1/3));

                    if (primaryStress == 0)

                    primaryStress = maxStress - secondaryStress;

                    double c = springDia/wireDia;

                    if (wahlsFactor == 0)

                    wahlsFactor = ((4*c-1)/(4*c-4))+(0.615F/c);

            }

            if (springDia == 0.0F && Load != 0.0F && wireDia != 0.0F && maxStress != 0.0F) {

                primaryStress = maxStress - secondaryStress;

                springDia = java.lang.Math.PI*java.lang.Math.pow(wireDia, 3)*primaryStress/(8*Load);

                double c = springDia/wireDia;

                wahlsFactor = ((4*c-1)/(4*c-4))+(0.615F/c);

            }

            if (springDia == 0.0F && Load != 0.0F && wireDia != 0.0F && primaryStress != 0.0F) {

                if (secondaryStress == 0)

                secondaryStress = (4*Load/(java.lang.Math.PI*java.lang.Math.pow(wireDia, 2)));

                if (maxStress == 0)

                maxStress = primaryStress + secondaryStress;

                if (springDia == 0)

                springDia = java.lang.Math.PI*java.lang.Math.pow(wireDia, 3)*primaryStress/(8*Load);

                double c = springDia/wireDia;

                if (wahlsFactor == 0)

                wahlsFactor = ((4*c-1)/(4*c-4))+(0.615F/c);

            }

            if (primaryStress != 0.0F && secondaryStress != 0.0F && Load != 0.0F) {

                if (maxStress == 0)

                maxStress = primaryStress + secondaryStress;

                if (wahlsFactor == 0)
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                wahlsFactor = maxStress/primaryStress;

                if (wireDia == 0)

                wireDia = java.lang.Math.sqrt((4*Load)/(java.lang.Math.PI*secondaryStress));

                if (springDia == 0)

                springDia = java.lang.Math.PI*java.lang.Math.pow(wireDia, 3)*primaryStress/(8*Load);

            }

            if (Load != 0 && springDia != 0 && actCoils != 0 && wireDia != 0 && modRigid != 0) {

                if (deflection == 0)

                deflection = (8*Load*java.lang.Math.pow(springDia, 3)*actCoils)/

                            (modRigid*java.lang.Math.pow(wireDia, 4));

            }

            if (Load != 0 && springDia != 0 && actCoils != 0 && deflection != 0&& modRigid != 0 ) {

                if (wireDia == 0)

                wireDia = java.lang.Math.pow((8*Load*java.lang.Math.pow(springDia, 3)*actCoils)/

                            (modRigid*deflection),1/4);

            }

            if (Load != 0 && wireDia != 0 && actCoils != 0 && deflection != 0&& modRigid != 0 ) {

                if (springDia == 0)

                springDia = java.lang.Math.pow((deflection*modRigid*java.lang.Math.pow(wireDia,4))/

                                                (8*Load*actCoils), 1/3);

            }

            if (Load != 0 && wireDia != 0 && springDia != 0 && deflection != 0&& modRigid != 0) {

                if (actCoils == 0)

                actCoils = (deflection*modRigid*java.lang.Math.pow(wireDia,4))/

                            (8*Load*java.lang.Math.pow(springDia,3));

            }

            if (actCoils != 0 && wireDia != 0 && springDia != 0 && modRigid != 0) {

                if (stiffness == 0)

                stiffness = (modRigid*java.lang.Math.pow(wireDia,4))/

                            (8*Load*java.lang.Math.pow(springDia,3)*actCoils);

            }

            ctr++;

        }

            if (maxStress == 0 || primaryStress == 0 || secondaryStress == 0 || Load == 0

                || springDia == 0 || wahlsFactor == 0 || wireDia == 0)

                out.println("<FONT COLOR='RED'><H1>All values have not been entered or if you are trying

to calculate wire diameter <BR>"+
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                            "Please ensure that you enter maximum stress and one of either primary or secondary

stress</H1></FONT>");

// to do: your HTML goes here.

        out.println("<Table Border=2 Width='600'");

out.println("<TR><TD>Stress</TD><TD>" + new Float(maxStress).toString()+"</TD>

</TR>");

out.println("<TR><TD>Load </TD> <TD>" + new Float(Load).toString()+"</TD>

</TR>");

out.println("<TR><TD>Spring Diameter </TD> <TD>" + new

Float(springDia).toString()+"</TD> </TR>");

out.println("<TR><TD>Wire Diameter </TD> <TD>" + new

Float(wireDia).toString()+"</TD> </TR>");

out.println("<TR><TD>wahls factor </TD> <TD>" + new

Float(wahlsFactor).toString()+"</TD> </TR>");

out.println("<TR><TD>Primary Stress </TD> <TD>" + new

Float(primaryStress).toString()+"</TD> </TR>");

out.println("<TR><TD>Secondary Stress </TD> <TD>" + new

Float(secondaryStress).toString()+"</TD> </TR>");

out.println("<TR><TD>Deflection </TD> <TD>" + new

Float(deflection).toString()+"</TD> </TR>");

out.println("<TR><TD>Stiffness </TD> <TD>" + new

Float(stiffness).toString()+"</TD> </TR>");

out.println("<TR><TD>Modulus of rigidity </TD> <TD>" + new

Float(modRigid).toString()+"</TD> </TR>");

out.println("<TR><TD>Number of active coils </TD> <TD>" + new

Float(actCoils).toString()+"</TD> </TR>");

out.println("</TABLE>");

out.println("</BODY>");

out.println("</HTML>");

out.close();

}

}
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Java® Code For Centrifugal Clutch:

import java.io.*;

import javax.servlet.*;

import javax.servlet.http.*;

public class centrifugalClutch extends HttpServlet

{

public void init(ServletConfig config) throws ServletException

{

super.init(config);

// to do: code goes here.

}

public void destroy()

{

// to do: code goes here.

//{{CLEANUP

//}}

super.destroy();

}

public void doGet(HttpServletRequest req, HttpServletResponse resp)

throws ServletException, IOException

{

doPost(req,resp);

}

public void doPost(HttpServletRequest req, HttpServletResponse resp)

throws ServletException, IOException

{

resp.setContentType("text/html");

PrintWriter out = new PrintWriter(resp.getOutputStream());

out.println("<HTML>");

out.println("<HEAD><TITLE>centrifugalClutch Output</TITLE></HEAD>");

out.println("<BODY>");

// get request parameters

double torque = 0;

if (req.getParameterValues("torque") != null) {

try {
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torque =

Double.valueOf(req.getParameterValues("torque")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double runSpeed = 0;

if (req.getParameterValues("runSpeed") != null) {

try {

runSpeed =

Double.valueOf(req.getParameterValues("runSpeed")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double engageSpeed = 0;

if (req.getParameterValues("engageSpeed") != null) {

try {

engageSpeed =

Double.valueOf(req.getParameterValues("engageSpeed")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double runForce = 0;

if (req.getParameterValues("runForce") != null) {

try {

runForce =

Double.valueOf(req.getParameterValues("runForce")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double engageForce = 0;

if (req.getParameterValues("engageForce") != null) {

try {

engageForce =

Double.valueOf(req.getParameterValues("engageForce")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double equiForce = 0;

if (req.getParameterValues("equiForce") != null) {

try {

equiForce =

Double.valueOf(req.getParameterValues("equiForce")[0]).doubleValue();
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} catch (NumberFormatException e) { }

}

double frictionForce = 0;

if (req.getParameterValues("frictionForce") != null) {

try {

frictionForce =

Double.valueOf(req.getParameterValues("frictionForce")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double rimRadius = 0;

if (req.getParameterValues("rimRadius") != null) {

try {

rimRadius =

Double.valueOf(req.getParameterValues("rimRadius")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double cgOfShoe = 0;

if (req.getParameterValues("cgOfShoe") != null) {

try {

cgOfShoe =

Double.valueOf(req.getParameterValues("cgOfShoe")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double muFriction = 0;

if (req.getParameterValues("muFriction") != null) {

try {

muFriction =

Double.valueOf(req.getParameterValues("muFriction")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double shoeWidth = 0;

if (req.getParameterValues("shoeWidth") != null) {

try {

shoeWidth =

Double.valueOf(req.getParameterValues("shoeWidth")[0]).doubleValue();

} catch (NumberFormatException e) { }

}
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double shoeMass = 0;

if (req.getParameterValues("shoeMass") != null) {

try {

shoeMass =

Double.valueOf(req.getParameterValues("shoeMass")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double pressureIntensity = 0;

if (req.getParameterValues("pressureIntensity") != null) {

try {

pressureIntensity =

Double.valueOf(req.getParameterValues("pressureIntensity")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double numberShoes = 0;

if (req.getParameterValues("numberShoes") != null) {

try {

numberShoes =

Double.valueOf(req.getParameterValues("numberShoes")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double theta = 0;

if (req.getParameterValues("theta") != null) {

try {

theta =

Double.valueOf(req.getParameterValues("theta")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double circumLenShoe = 0;

if (req.getParameterValues("circumLenShoe") != null) {

try {

circumLenShoe =

Double.valueOf(req.getParameterValues("circumLenShoe")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double power = 0;

if (req.getParameterValues("power") != null) {
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try {

power =

Double.valueOf(req.getParameterValues("power")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

// to do: code goes here.

        int ctr = 0;

        boolean calcShoes = false;

        if (numberShoes == 0) {

            calcShoes = true;

            numberShoes = 1;

        }

        boolean calcFriction = false;

        if (muFriction == 0) {

            calcFriction = true;

            muFriction = 0.3;

        }

        boolean calcPressureIntensity = false;

        if (pressureIntensity == 0) {

            calcPressureIntensity = true;

            pressureIntensity = 100000;

        }

        while (ctr < 4 ) {

            if (power == 0 && torque != 0 && runSpeed != 0)

                power = torque*runSpeed;

            if (torque == 0 && power != 0 && runSpeed != 0)

                torque = power/(runSpeed);

            if (torque == 0 && equiForce != 0 && muFriction != 0 && rimRadius != 0 && numberShoes != 0)

                torque = equiForce*muFriction*rimRadius*numberShoes;

            if (torque == 0 && runSpeed != 0 && engageSpeed != 0 && cgOfShoe != 0 && muFriction != 0

&&

                rimRadius != 0 && numberShoes != 0 && shoeMass != 0)

                torque = muFriction*shoeMass*rimRadius*cgOfShoe*numberShoes*((runSpeed*runSpeed)-

(engageSpeed*engageSpeed));

            if (runForce == 0 && shoeMass != 0 && runSpeed != 0 && cgOfShoe != 0)

                runForce = shoeMass*runSpeed*runSpeed*cgOfShoe;

            if (runForce == 0 && engageForce != 0 && equiForce != 0)
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                runForce = equiForce + engageForce;

            if (runSpeed == 0 && engageSpeed != 0)

                runSpeed = engageSpeed/0.75;

            if (runSpeed == 0 && runForce != 0 && shoeMass != 0 && cgOfShoe != 0)

                runSpeed = java.lang.Math.sqrt(runForce/(shoeMass*cgOfShoe));

            if (engageSpeed == 0 && runSpeed != 0)

                engageSpeed = 0.75*runSpeed;

            if (engageSpeed == 0 && engageForce != 0 && shoeMass != 0 && cgOfShoe != 0 )

                engageSpeed = java.lang.Math.sqrt(engageForce/(shoeMass*cgOfShoe));

            if (engageForce == 0 && engageSpeed != 0 && shoeMass != 0 && cgOfShoe != 0)

                engageForce = shoeMass*engageSpeed*engageSpeed*cgOfShoe;

            if (engageForce == 0 && equiForce != 0 && runForce != 0)

                engageForce = runForce - equiForce;

            if (equiForce == 0 && engageForce != 0 && runForce != 0)

                equiForce = runForce - engageForce;

            if (equiForce == 0 && muFriction != 0 && torque != 0 && rimRadius != 0 && numberShoes != 0)

                equiForce = torque/(muFriction*rimRadius*numberShoes);

            if (equiForce == 0 && circumLenShoe != 0 && shoeWidth != 0 && pressureIntensity != 0)

                equiForce = circumLenShoe*shoeWidth*pressureIntensity;

            if (equiForce == 0 && frictionForce != 0 && muFriction != 0)

                equiForce = frictionForce/muFriction;

            if (frictionForce == 0 && equiForce != 0 && muFriction != 0)

                frictionForce = muFriction*equiForce;

            if (rimRadius == 0 && torque != 0 && muFriction != 0 && equiForce != 0 && numberShoes != 0)

                rimRadius = torque/(muFriction*equiForce*numberShoes);

            if (rimRadius == 0 && theta != 0 && circumLenShoe != 0)

                rimRadius = circumLenShoe/(java.lang.Math.PI*theta/180);

            if (cgOfShoe == 0 && engageForce != 0 && engageSpeed != 0 && shoeMass != 0 )

                cgOfShoe = engageForce/(shoeMass*engageSpeed*engageSpeed);

            if (cgOfShoe == 0 && runForce != 0 && runSpeed != 0 && shoeMass != 0)

                cgOfShoe = runForce/(shoeMass*runSpeed*runSpeed);

            if (calcFriction && equiForce != 0 && frictionForce != 0)

                muFriction = frictionForce/equiForce;

            if (calcFriction && torque != 0 && equiForce != 0 && rimRadius != 0 && numberShoes != 0)

                muFriction = torque/(equiForce*rimRadius*numberShoes);

            if (shoeWidth == 0 && equiForce != 0 && pressureIntensity != 0 && circumLenShoe != 0)

                shoeWidth = equiForce/(pressureIntensity*circumLenShoe);
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            if (circumLenShoe == 0 && equiForce != 0 && pressureIntensity != 0 && shoeWidth != 0)

                circumLenShoe = equiForce/(pressureIntensity*shoeWidth);

            if (circumLenShoe == 0 && rimRadius != 0 && theta != 0)

                circumLenShoe = rimRadius*java.lang.Math.PI*theta/180;

            if (calcPressureIntensity && equiForce != 0 && shoeWidth != 0 && circumLenShoe != 0)

                pressureIntensity = equiForce/(circumLenShoe*shoeWidth);

            if (shoeMass == 0 && runForce != 0 && runSpeed != 0 && cgOfShoe != 0)

                shoeMass = runForce/(runSpeed*runSpeed*cgOfShoe);

            if (shoeMass == 0 && torque != 0 && runSpeed != 0 && engageSpeed != 0 && rimRadius != 0

                && numberShoes != 0 && cgOfShoe != 0)

                shoeMass = torque/(rimRadius*numberShoes*muFriction*cgOfShoe*(runSpeed*runSpeed-

engageSpeed*engageSpeed));

            if (calcShoes && torque != 0 && equiForce != 0 && rimRadius != 0)

                numberShoes = torque/(muFriction*equiForce*rimRadius);

            if (theta == 0 && circumLenShoe != 0 && rimRadius != 0)

                theta = (circumLenShoe/rimRadius)*180/java.lang.Math.PI;

            ctr ++;

        }

// to do: your HTML goes here.

        out.println("<Table Border=2 Width='600'");

out.println("<TR><TD>Power </TD><TD>" + new Float(power).toString()+"</TD>

</TR>");

out.println("<TR><TD>Torque</TD><TD>" + new Float(torque).toString()+"</TD>

</TR>");

out.println("<TR><TD>Running Speed</TD> <TD>" + new

Float(runSpeed).toString()+"</TD> </TR>");

out.println("<TR><TD>Engagement Speed</TD> <TD>" + new

Float(engageSpeed).toString()+"</TD> </TR>");

out.println("<TR><TD>Force at Running Speed</TD> <TD>" + new

Float(runForce).toString()+"</TD> </TR>");

out.println("<TR><TD>Force At Engagement </TD> <TD>" + new

Float(engageForce).toString()+"</TD> </TR>");

out.println("<TR><TD>Equivalent Force At Engagement </TD> <TD>" + new

Float(equiForce).toString()+"</TD> </TR>");

out.println("<TR><TD>frictionForce </TD> <TD>" + new

Float(frictionForce).toString()+"</TD> </TR>");
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out.println("<TR><TD>Radius of Rim </TD> <TD>" + new

Float(rimRadius).toString()+"</TD> </TR>");

out.println("<TR><TD>Distance of C/G of Shoe </TD><TD>" + new

Float(cgOfShoe).toString()+"</TD> </TR>");

out.println("<TR><TD>Coefficient of Friction</TD> <TD>" + new

Float(muFriction).toString()+"</TD> </TR>");

out.println("<TR><TD>Width of Shoe </TD> <TD>" + new

Float(shoeWidth).toString()+"</TD> </TR>");

out.println("<TR><TD>Mass of Shoe </TD> <TD>" + new

Float(shoeMass).toString()+"</TD> </TR>");

out.println("<TR><TD>Intensity of Pressure </TD> <TD>" + new

Float(pressureIntensity).toString()+"</TD> </TR>");

out.println("<TR><TD>Number of Shoes </TD> <TD>" + new

Float(numberShoes).toString()+"</TD> </TR>");

out.println("<TR><TD>Angle Subtended by Shoe </TD> <TD>" + new

Float(theta).toString()+"</TD> </TR>");

out.println("<TR><TD>Circumferential Length of Shoe </TD> <TD>" + new

Float(circumLenShoe).toString()+"</TD> </TR>");

out.println("</TABLE>");

out.println("</BODY>");

out.println("</HTML>");

out.close();

}

}
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Java® Code For Cone Clutch:

import java.io.*;

import javax.servlet.*;

import javax.servlet.http.*;

public class coneClutch extends HttpServlet

{

public void init(ServletConfig config) throws ServletException

{

super.init(config);

// to do: code goes here.

}

public void destroy()

{

// to do: code goes here.

//{{CLEANUP

//}}

super.destroy();

}

public void doGet(HttpServletRequest req, HttpServletResponse resp)

throws ServletException, IOException

{

    doPost(req,resp);

}

public void doPost(HttpServletRequest req, HttpServletResponse resp)

throws ServletException, IOException

{

resp.setContentType("text/html");

PrintWriter out = new PrintWriter(resp.getOutputStream());

out.println("<HTML>");

out.println("<HEAD><TITLE>coneClutch Output</TITLE></HEAD>");

out.println("<BODY>");

// get request parameters

double torque = 0;

if (req.getParameterValues("torque") != null) {

try {
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torque =

Double.valueOf(req.getParameterValues("torque")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double force = 0;

if (req.getParameterValues("force") != null) {

try {

force =

Double.valueOf(req.getParameterValues("force")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double pressure = 0;

if (req.getParameterValues("pressure") != null) {

try {

pressure =

Double.valueOf(req.getParameterValues("pressure")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double muFriction = 0;

if (req.getParameterValues("muFriction") != null) {

try {

muFriction =

Double.valueOf(req.getParameterValues("muFriction")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double majorDia = 0;

if (req.getParameterValues("majorDia") != null) {

try {

majorDia =

Double.valueOf(req.getParameterValues("majorDia")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double minorDia = 0;

if (req.getParameterValues("minorDia") != null) {

try {

minorDia =

Double.valueOf(req.getParameterValues("minorDia")[0]).doubleValue();
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} catch (NumberFormatException e) { }

}

double alpha = 0;

if (req.getParameterValues("alpha") != null) {

try {

alpha =

Double.valueOf(req.getParameterValues("alpha")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

String selection = "";

if (req.getParameterValues("radiobutton") != null) {

try {

selection = req.getParameterValues("radiobutton")[0];

} catch (NumberFormatException e) { }

}

        double D1 = 0;

        double D2 = 0;

        double d1 = 0;

        double d2 = 0;

// to do: code goes here.

if (selection.equalsIgnoreCase("wear")) {

    if (pressure != 0 && majorDia != 0 && minorDia != 0) {

        force = pressure*java.lang.Math.PI*minorDia*(majorDia-minorDia)/2;

    }

    if (torque == 0)

        torque =

force*muFriction*(majorDia+minorDia)/(4*java.lang.Math.sin(alpha*java.lang.Math.PI/180));

    if (force == 0)

        force =

4*torque*java.lang.Math.sin(alpha*java.lang.Math.PI/180)/(muFriction*(majorDia+minorDia));

    if (alpha == 0) {

        alpha = java.lang.Math.asin(force*muFriction*(majorDia+minorDia)/(4*torque));

        alpha = alpha*180/java.lang.Math.PI;

    }

    if (muFriction == 0)

        muFriction =

4*torque*java.lang.Math.sin(alpha*java.lang.Math.PI/180)/(force*(majorDia+minorDia));
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    if (majorDia == 0)

        majorDia =

(4*torque*java.lang.Math.sin(alpha*java.lang.Math.PI/180)/(force*muFriction))-minorDia;

    if (minorDia == 0)

        minorDia =

(4*torque*java.lang.Math.sin(alpha*java.lang.Math.PI/180)/(force*muFriction))-majorDia;

    if (pressure == 0)

        pressure = force/(java.lang.Math.PI*minorDia*(majorDia-minorDia)/2);

} else if (selection.equalsIgnoreCase("pressure")) {

    if (pressure != 0 && majorDia != 0 && minorDia != 0)

        force = java.lang.Math.PI*pressure*(java.lang.Math.pow(majorDia, 2)-

java.lang.Math.pow(minorDia, 2))/4;

    if (torque == 0)

        torque = force*muFriction*

                ((java.lang.Math.pow(majorDia, 3)-java.lang.Math.pow(minorDia,

3))/(java.lang.Math.pow(majorDia, 2)-java.lang.Math.pow(minorDia, 2)))

                /(3*java.lang.Math.sin(alpha*java.lang.Math.PI/180));

    if (force == 0)

        force = 3*torque*

                ((java.lang.Math.pow(majorDia, 2)-java.lang.Math.pow(minorDia,

2))/(java.lang.Math.pow(majorDia, 3)-java.lang.Math.pow(minorDia, 3)))

                *(java.lang.Math.sin(alpha*java.lang.Math.PI/180)/muFriction);

    if (alpha == 0) {

        alpha = java.lang.Math.asin(force*muFriction*

                ((java.lang.Math.pow(majorDia, 3)-java.lang.Math.pow(minorDia,

3))/(java.lang.Math.pow(majorDia, 2)-java.lang.Math.pow(minorDia, 2)))

                /(3*torque));

        alpha = alpha*180/java.lang.Math.PI;

    }

    if (muFriction == 0)

        muFriction = 3*torque*

                ((java.lang.Math.pow(majorDia, 2)-java.lang.Math.pow(minorDia,

2))/(java.lang.Math.pow(majorDia, 3)-java.lang.Math.pow(minorDia, 3)))

                *(java.lang.Math.sin(alpha*java.lang.Math.PI/180)/force);

    if (majorDia == 0) {

        double A = 3*torque*java.lang.Math.sin(alpha*java.lang.Math.PI/180);
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        double B = muFriction*force;

        double a = muFriction*force;

        double b = B*minorDia - A;

        double c = B*java.lang.Math.pow(minorDia, 2) - (A*minorDia);

        D1 = (-b + java.lang.Math.sqrt(b*b - 4*a*c))/(2*a);

        D2 = (-b - java.lang.Math.sqrt(b*b - 4*a*c))/(2*a);

    }

    if (minorDia == 0) {

        double A = 3*torque*java.lang.Math.sin(alpha*java.lang.Math.PI/180);

        double B = muFriction*force;

        double a = muFriction*force;

        double b = B*majorDia - A;

        double c = B*java.lang.Math.pow(majorDia, 2) - (A*majorDia);

        d1 = (-b + java.lang.Math.sqrt(b*b - 4*a*c))/(2*a);

        d2 = (-b - java.lang.Math.sqrt(b*b - 4*a*c))/(2*a);

    }

    if (pressure == 0)

        pressure = force / (java.lang.Math.PI*(java.lang.Math.pow(majorDia, 2)-

java.lang.Math.pow(minorDia, 2))/4);

}

        out.println("<Table Border=2 Width='600'");

out.println("<TR><TD>You have selected to use</TD><TD>" + "Uniform " +

selection+"</TD> </TR>");

out.println("<TR><TD>Torque</TD><TD>" + new Float(torque).toString()+"</TD>

</TR>");

out.println("<TR><TD>Force </TD> <TD>" + new Float(force).toString()+"</TD>

</TR>");

out.println("<TR><TD>Pressure </TD> <TD>" + new

Float(pressure).toString()+"</TD> </TR>");

out.println("<TR><TD>Major Diameter </TD> <TD>" + new

Float(majorDia).toString()+"</TD> </TR>");

out.println("<TR><TD>Minor Diameter </TD> <TD>" + new

Float(minorDia).toString()+"</TD> </TR>");

out.println("<TR><TD>Angle of engagement </TD> <TD>" + new

Double(alpha).toString()+"</TD> </TR>");
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out.println("<TR><TD>Coefficient of friction </TD> <TD>" + new

Float(muFriction).toString()+"</TD> </TR>");

if (D1>0)

out.println("<TR><TD>Major Diameter 1</TD> <TD>" + new

Float(D1).toString()+"</TD> </TR>");

if (D2>0)

out.println("<TR><TD>Major Diameter 2</TD> <TD>" + new

Float(D2).toString()+"</TD> </TR>");

if (d1>0)

out.println("<TR><TD>Minor Diameter 1</TD> <TD>" + new

Float(d1).toString()+"</TD> </TR>");

if (d2>0)

out.println("<TR><TD>Minor Diameter 2</TD> <TD>" + new

Float(d2).toString()+"</TD> </TR>");

out.println("</TABLE>");

        out.println("<P><FONT COLOR = 'RED'>");

if (torque == 0)

            out.println("Please check values <BR>");

        if (force == 0)

            out.println("Please check values <BR>");

if (alpha == 0)

            out.println("Please enter a value for alpha or see module for plate clutches<BR>");

if (muFriction == 0)

            out.println("Please enter valuefor coeff of friction or use average value of 0.45<BR>");

if (D1 <= 0 && D2 <= 0 && majorDia == 0)

            out.println("Please check values<BR>");

if (d1 <= 0 && d2 <= 0 && minorDia == 0)

            out.println("Please check values<BR>");

        out.println("</FONT></P>");

// to do: your HTML goes here.

out.println("</BODY>");

out.println("</HTML>");

out.close();

}

}
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Java® Code For Plate Clutch:

import java.io.*;

import javax.servlet.*;

import javax.servlet.http.*;

public class plateClutch extends HttpServlet

{

public void init(ServletConfig config) throws ServletException

{

super.init(config);

// to do: code goes here.

}

public void destroy()

{

// to do: code goes here.

//{{CLEANUP

//}}

super.destroy();

}

public void doGet(HttpServletRequest req, HttpServletResponse resp)

throws ServletException, IOException

{

    doPost(req,resp);

}

public void doPost(HttpServletRequest req, HttpServletResponse resp)

throws ServletException, IOException

{

resp.setContentType("text/html");

PrintWriter out = new PrintWriter(resp.getOutputStream());

out.println("<HTML>");

out.println("<HEAD><TITLE>coneClutch Output</TITLE></HEAD>");

out.println("<BODY>");

// get request parameters

double torque = 0;

if (req.getParameterValues("torque") != null) {

try {
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torque =

Double.valueOf(req.getParameterValues("torque")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double force = 0;

if (req.getParameterValues("force") != null) {

try {

force =

Double.valueOf(req.getParameterValues("force")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double pressure = 0;

if (req.getParameterValues("pressure") != null) {

try {

pressure =

Double.valueOf(req.getParameterValues("pressure")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double muFriction = 0;

if (req.getParameterValues("muFriction") != null) {

try {

muFriction =

Double.valueOf(req.getParameterValues("muFriction")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double majorDia = 0;

if (req.getParameterValues("majorDia") != null) {

try {

majorDia =

Double.valueOf(req.getParameterValues("majorDia")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double minorDia = 0;

if (req.getParameterValues("minorDia") != null) {

try {

minorDia =

Double.valueOf(req.getParameterValues("minorDia")[0]).doubleValue();
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} catch (NumberFormatException e) { }

}

String selection = "";

if (req.getParameterValues("radiobutton") != null) {

try {

selection = req.getParameterValues("radiobutton")[0];

} catch (NumberFormatException e) { }

}

        double D1 = 0;

        double D2 = 0;

        double d1 = 0;

        double d2 = 0;

// to do: code goes here.

if (selection.equalsIgnoreCase("wear")) {

    if (pressure != 0 && majorDia != 0 && minorDia != 0) {

        force = pressure*java.lang.Math.PI*minorDia*(majorDia-minorDia)/2;

    }

    if (torque == 0)

        torque = force*muFriction*(majorDia+minorDia)/(4);

    if (force == 0)

        force = 4*torque/(muFriction*(majorDia+minorDia));

    if (muFriction == 0)

        muFriction = 4*torque/(force*(majorDia+minorDia));

    if (majorDia == 0)

        majorDia = (4*torque/(force*muFriction))-minorDia;

    if (minorDia == 0)

        minorDia = (4*torque/(force*muFriction))-majorDia;

    if (pressure == 0)

        pressure = force/(java.lang.Math.PI*minorDia*(majorDia-minorDia)/2);

} else if (selection.equalsIgnoreCase("pressure")) {

    if (pressure != 0 && majorDia != 0 && minorDia != 0)

        force = java.lang.Math.PI*pressure*(java.lang.Math.pow(majorDia, 2)-

java.lang.Math.pow(minorDia, 2))/4;

    if (torque == 0)

        torque = force*muFriction*
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                ((java.lang.Math.pow(majorDia, 3)-java.lang.Math.pow(minorDia,

3))/(java.lang.Math.pow(majorDia, 2)-java.lang.Math.pow(minorDia, 2)))

                /(3);

    if (force == 0)

        force = 3*torque*

                ((java.lang.Math.pow(majorDia, 2)-java.lang.Math.pow(minorDia,

2))/(java.lang.Math.pow(majorDia, 3)-java.lang.Math.pow(minorDia, 3)))

                *(1/muFriction);

    if (muFriction == 0)

        muFriction = 3*torque*

                ((java.lang.Math.pow(majorDia, 2)-java.lang.Math.pow(minorDia,

2))/(java.lang.Math.pow(majorDia, 3)-java.lang.Math.pow(minorDia, 3)))

                *(1/force);

    if (majorDia == 0) {

        double A = 3*torque;

        double B = muFriction*force;

        double a = muFriction*force;

        double b = B*minorDia - A;

        double c = B*java.lang.Math.pow(minorDia, 2) - (A*minorDia);

        D1 = (-b + java.lang.Math.sqrt(b*b - 4*a*c))/(2*a);

        D2 = (-b - java.lang.Math.sqrt(b*b - 4*a*c))/(2*a);

    }

    if (minorDia == 0) {

        double A = 3*torque;

        double B = muFriction*force;

        double a = muFriction*force;

        double b = B*majorDia - A;

        double c = B*java.lang.Math.pow(majorDia, 2) - (A*majorDia);

        d1 = (-b + java.lang.Math.sqrt(b*b - 4*a*c))/(2*a);

        d2 = (-b - java.lang.Math.sqrt(b*b - 4*a*c))/(2*a);

    }

    if (pressure == 0)

        pressure = force / (java.lang.Math.PI*(java.lang.Math.pow(majorDia, 2)-

java.lang.Math.pow(minorDia, 2))/4);

}

        out.println("<Table Border=2 Width='600'");
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out.println("<TR><TD>You have selected to use</TD><TD>" + "Uniform " +

selection+"</TD> </TR>");

out.println("<TR><TD>Torque</TD><TD>" + new Float(torque).toString()+"</TD>

</TR>");

out.println("<TR><TD>Force </TD> <TD>" + new Float(force).toString()+"</TD>

</TR>");

out.println("<TR><TD>Pressure </TD> <TD>" + new

Float(pressure).toString()+"</TD> </TR>");

out.println("<TR><TD>Major Diameter </TD> <TD>" + new

Float(majorDia).toString()+"</TD> </TR>");

out.println("<TR><TD>Minor Diameter </TD> <TD>" + new

Float(minorDia).toString()+"</TD> </TR>");

out.println("<TR><TD>Coefficient of friction </TD> <TD>" + new

Float(muFriction).toString()+"</TD> </TR>");

if (D1>0)

out.println("<TR><TD>Major Diameter 1</TD> <TD>" + new

Float(D1).toString()+"</TD> </TR>");

if (D2>0)

out.println("<TR><TD>Major Diameter 2</TD> <TD>" + new

Float(D2).toString()+"</TD> </TR>");

if (d1>0)

out.println("<TR><TD>Minor Diameter 1</TD> <TD>" + new

Float(d1).toString()+"</TD> </TR>");

if (d2>0)

out.println("<TR><TD>Minor Diameter 2</TD> <TD>" + new

Float(d2).toString()+"</TD> </TR>");

out.println("</TABLE>");

        out.println("<P><FONT COLOR = 'RED'>");

if (torque == 0)

            out.println("Please check values <BR>");

        if (force == 0)

            out.println("Please check values <BR>");

if (muFriction == 0)

            out.println("Please enter valuefor coeff of friction or use average value of 0.45<BR>");

if (D1 <= 0 && D2 <= 0 && majorDia == 0)

            out.println("Please check values<BR>");

if (d1 <= 0 && d2 <= 0 && minorDia == 0)
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            out.println("Please check values<BR>");

        out.println("</FONT></P>");

// to do: your HTML goes here.

out.println("</BODY>");

out.println("</HTML>");

out.close();

}

}
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Java® Code For Internally Expanding Brakes:

import java.io.*;

import javax.servlet.*;

import javax.servlet.http.*;

public class intBrake extends HttpServlet

{

public void init(ServletConfig config) throws ServletException

{

super.init(config);

// to do: code goes here.

}

public void destroy()

{

// to do: code goes here.

//{{CLEANUP

//}}

super.destroy();

}

public void doGet(HttpServletRequest req, HttpServletResponse resp)

throws ServletException, IOException

{

        doPost(req,resp);

    }

public void doPost(HttpServletRequest req, HttpServletResponse resp)

throws ServletException, IOException

{

resp.setContentType("text/html");

PrintWriter out = new PrintWriter(resp.getOutputStream());

out.println("<HTML>");

out.println("<HEAD><TITLE>intBrake Output</TITLE></HEAD>");

out.println("<BODY>");

// get request parameters

double drumRadius = 0;

if (req.getParameterValues("drumRadius") != null) {

try {

drumRadius = Double.valueOf(req.getParameterValues("drumRadius")[0]).doubleValue();
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} catch (NumberFormatException e) { }

}

double shoeWidth = 0;

if (req.getParameterValues("shoeWidth") != null) {

try {

shoeWidth = Double.valueOf(req.getParameterValues("shoeWidth")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double maxNormPressure = 0;

if (req.getParameterValues("maxNormPressure") != null) {

try {

maxNormPressure =

Double.valueOf(req.getParameterValues("maxNormPressure")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double vertDist = 0;

if (req.getParameterValues("vertDist") != null) {

try {

vertDist = Double.valueOf(req.getParameterValues("vertDist")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double leadShoeForce = 0;

if (req.getParameterValues("leadShoeForce") != null) {

try {

leadShoeForce = Double.valueOf(req.getParameterValues("leadShoeForce")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double trailShoeForce = 0;

if (req.getParameterValues("trailShoeForce") != null) {

try {

trailShoeForce = Double.valueOf(req.getParameterValues("trailShoeForce")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double thetaOne = 0;

if (req.getParameterValues("thetaOne") != null) {

try {

thetaOne = Double.valueOf(req.getParameterValues("thetaOne")[0]).doubleValue();

} catch (NumberFormatException e) { }

}
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double thetaTwo = 0;

if (req.getParameterValues("thetaTwo") != null) {

try {

thetaTwo = Double.valueOf(req.getParameterValues("thetaTwo")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double thetaA = 0;

if (req.getParameterValues("thetaA") != null) {

try {

thetaA = Double.valueOf(req.getParameterValues("thetaA")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double pivotDistance = 0;

if (req.getParameterValues("pivotDistance") != null) {

try {

pivotDistance = Double.valueOf(req.getParameterValues("pivotDistance")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double normMoment = 0;

if (req.getParameterValues("normMoment") != null) {

try {

normMoment = Double.valueOf(req.getParameterValues("normMoment")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double frictionMoment = 0;

if (req.getParameterValues("frictionMoment") != null) {

try {

frictionMoment = Double.valueOf(req.getParameterValues("frictionMoment")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double brakingTorque = 0;

if (req.getParameterValues("brakingTorque") != null) {

try {

brakingTorque = Double.valueOf(req.getParameterValues("brakingTorque")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

double mu = 0;

if (req.getParameterValues("mu") != null) {

try {
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mu = Double.valueOf(req.getParameterValues("mu")[0]).doubleValue();

} catch (NumberFormatException e) { }

}

// to do: code goes here.

        int ctr = 0;

        while (ctr < 4) {

            if (drumRadius == 0 && normMoment != 0 && maxNormPressure != 0 && shoeWidth != 0

                && pivotDistance != 0 && thetaOne != 0 && thetaTwo != 0 )

                {

                    double a = 2*normMoment/(maxNormPressure*shoeWidth*pivotDistance);

                    double b = thetaTwo*java.lang.Math.PI/180 - thetaOne*java.lang.Math.PI/180;

                    double c = 0.5*(java.lang.Math.sin(2*thetaOne*java.lang.Math.PI/180) -

                                java.lang.Math.sin(2*thetaTwo*java.lang.Math.PI/180));

                    drumRadius = a/(b+c);

                }

             if (drumRadius == 0 && frictionMoment != 0 && maxNormPressure != 0 && shoeWidth != 0

                && pivotDistance != 0 && thetaOne != 0 && thetaTwo != 0 && mu != 0)

                {

                    double a = 2*frictionMoment/(mu*maxNormPressure*shoeWidth);

                    double b = drumRadius*(java.lang.Math.cos(thetaOne*java.lang.Math.PI/180)

                               -java.lang.Math.cos(thetaTwo*java.lang.Math.PI/180));

                    double c = pivotDistance/4*(java.lang.Math.cos(2*thetaTwo*java.lang.Math.PI/180)

                               -java.lang.Math.cos(2*thetaOne*java.lang.Math.PI/180));

                    drumRadius = a/(b+c);

                }

            if (drumRadius == 0 && brakingTorque != 0 && maxNormPressure != 0 && shoeWidth != 0

                && thetaOne != 0 && thetaTwo != 0 && mu != 0)

                {

                    double a = (java.lang.Math.cos(thetaOne*java.lang.Math.PI/180)

                               -java.lang.Math.cos(thetaTwo*java.lang.Math.PI/180));

                    double b = brakingTorque/(mu*maxNormPressure*shoeWidth);

                    drumRadius = java.lang.Math.sqrt(b/a);

                }

            if (shoeWidth == 0 && normMoment != 0 && maxNormPressure != 0 && drumRadius != 0

                && pivotDistance != 0 && thetaOne != 0 && thetaTwo != 0 )

                {

                    double a = 2*normMoment/(maxNormPressure*drumRadius*pivotDistance);

                    double b = thetaTwo*java.lang.Math.PI/180 - thetaOne*java.lang.Math.PI/180;

                    double c = 0.5*(java.lang.Math.sin(2*thetaOne*java.lang.Math.PI/180) -
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                                java.lang.Math.sin(2*thetaTwo*java.lang.Math.PI/180));

                    shoeWidth = a/(b+c);

                }

             if (shoeWidth == 0 && frictionMoment != 0 && maxNormPressure != 0 && drumRadius != 0

                && pivotDistance != 0 && thetaOne != 0 && thetaTwo != 0 && mu != 0)

                {

                    double a = 2*frictionMoment/(mu*maxNormPressure*drumRadius);

                    double b = drumRadius*(java.lang.Math.cos(thetaOne*java.lang.Math.PI/180)

                               -java.lang.Math.cos(thetaTwo*java.lang.Math.PI/180));

                    double c = pivotDistance/4*(java.lang.Math.cos(2*thetaTwo*java.lang.Math.PI/180)

                               -java.lang.Math.cos(2*thetaOne*java.lang.Math.PI/180));

                    shoeWidth = a/(b+c);

                }

            if (shoeWidth == 0 && brakingTorque != 0 && maxNormPressure != 0 && drumRadius != 0

                && thetaOne != 0 && thetaTwo != 0 && mu != 0)

                {

                    double a = (java.lang.Math.cos(thetaOne*java.lang.Math.PI/180)

                               -java.lang.Math.cos(thetaTwo*java.lang.Math.PI/180));

                    double b = brakingTorque/(mu*maxNormPressure*drumRadius);

                    shoeWidth = java.lang.Math.sqrt(b/a);

                }

            if (maxNormPressure == 0 && normMoment != 0 && shoeWidth != 0 && drumRadius != 0

                && pivotDistance != 0 && thetaOne != 0 && thetaTwo != 0 )

                {

                    double a = 2*normMoment/(shoeWidth*drumRadius*pivotDistance);

                    double b = thetaTwo*java.lang.Math.PI/180 - thetaOne*java.lang.Math.PI/180;

                    double c = 0.5*(java.lang.Math.sin(2*thetaOne*java.lang.Math.PI/180) -

                                java.lang.Math.sin(2*thetaTwo*java.lang.Math.PI/180));

                    maxNormPressure = a/(b+c);

                }

             if (maxNormPressure == 0 && frictionMoment != 0 && shoeWidth != 0 && drumRadius != 0

                && pivotDistance != 0 && thetaOne != 0 && thetaTwo != 0 && mu != 0)

                {

                    double a = 2*frictionMoment/(mu*shoeWidth*drumRadius);

                    double b = drumRadius*(java.lang.Math.cos(thetaOne*java.lang.Math.PI/180)

                               -java.lang.Math.cos(thetaTwo*java.lang.Math.PI/180));

                    double c = pivotDistance/4*(java.lang.Math.cos(2*thetaTwo*java.lang.Math.PI/180)

                               -java.lang.Math.cos(2*thetaOne*java.lang.Math.PI/180));

                    maxNormPressure = a/(b+c);
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                }

            if (maxNormPressure == 0 && brakingTorque != 0 && shoeWidth != 0 && drumRadius != 0

                && thetaOne != 0 && thetaTwo != 0 && mu != 0)

                {

                    double a = (java.lang.Math.cos(thetaOne*java.lang.Math.PI/180)

                               -java.lang.Math.cos(thetaTwo*java.lang.Math.PI/180));

                    double b = brakingTorque/(mu*shoeWidth*drumRadius);

                    maxNormPressure = java.lang.Math.sqrt(b/a);

                }

            if ( vertDist == 0 && leadShoeForce != 0 && normMoment != 0 && frictionMoment != 0 )

                {

                    vertDist = (normMoment- frictionMoment)/leadShoeForce;

                }

            if (vertDist == 0 && trailShoeForce != 0 && normMoment != 0 && frictionMoment != 0 )

                {

                    vertDist = (normMoment + frictionMoment)/trailShoeForce;

                }

            if (leadShoeForce == 0 && normMoment != 0 && frictionMoment != 0 && vertDist != 0)

                {

                    leadShoeForce = (1/vertDist)*(normMoment - frictionMoment);

                }

            if (leadShoeForce == 0 && maxNormPressure != 0 && shoeWidth != 0 && drumRadius != 0

                && thetaOne != 0 && thetaTwo != 0 && mu != 0 && vertDist != 0)

                {

                    double a = maxNormPressure*shoeWidth*drumRadius/vertDist;

                    double b = (thetaTwo*java.lang.Math.PI/180 - thetaOne*java.lang.Math.PI/180);

                    double c = 0.5*(java.lang.Math.sin(2*thetaOne*java.lang.Math.PI/180) -

                                java.lang.Math.sin(2*thetaTwo*java.lang.Math.PI/180));

                    double d = drumRadius*(java.lang.Math.cos(thetaOne*java.lang.Math.PI/180)

                               -java.lang.Math.cos(thetaTwo*java.lang.Math.PI/180));

                    double e = (pivotDistance/4)*(java.lang.Math.cos(2*thetaTwo*java.lang.Math.PI/180)

                               -java.lang.Math.cos(2*thetaOne*java.lang.Math.PI/180));

                    leadShoeForce = a*(0.5*pivotDistance*(b + c)- mu*(d + e));

                }

              if (trailShoeForce ==0 && normMoment != 0 && frictionMoment != 0 && vertDist != 0)

                {

                    trailShoeForce = (1/vertDist)*(normMoment + frictionMoment);

                }

              if (trailShoeForce == 0 && maxNormPressure != 0 && shoeWidth != 0 && drumRadius != 0
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                && thetaOne != 0 && thetaTwo != 0 && mu != 0 && vertDist != 0)

                {

                    double a = maxNormPressure*shoeWidth*drumRadius/vertDist;

                    double b = (thetaTwo*java.lang.Math.PI/180 - thetaOne*java.lang.Math.PI/180);

                    double c = 0.5*(java.lang.Math.sin(2*thetaOne*java.lang.Math.PI/180) -

                                java.lang.Math.sin(2*thetaTwo*java.lang.Math.PI/180));

                    double d = drumRadius*(java.lang.Math.cos(thetaOne*java.lang.Math.PI/180)

                               -java.lang.Math.cos(thetaTwo*java.lang.Math.PI/180));

                    double e = (pivotDistance/4)*(java.lang.Math.cos(2*thetaTwo*java.lang.Math.PI/180)

                               -java.lang.Math.cos(2*thetaOne*java.lang.Math.PI/180));

                    trailShoeForce = a*(0.5*pivotDistance*(b + c)+ mu*(d + e));

                }

              if (thetaOne == 0 && brakingTorque!= 0 && maxNormPressure != 0 && shoeWidth != 0 && drumRadius != 0

                 && thetaTwo != 0 && mu != 0)

                 {

                    thetaOne = java.lang.Math.acos((brakingTorque/(mu*maxNormPressure*shoeWidth*drumRadius*drumRadius))

                               + java.lang.Math.cos(thetaTwo*java.lang.Math.PI/180));

                 }

              if (thetaTwo == 0 && brakingTorque!= 0 && maxNormPressure != 0 && shoeWidth != 0 && drumRadius != 0

                 && thetaOne != 0 && mu != 0)

                 {

                    thetaTwo = java.lang.Math.acos(java.lang.Math.cos(thetaOne*java.lang.Math.PI/180)

                               -(brakingTorque/(mu*maxNormPressure*shoeWidth*drumRadius*drumRadius)));

                 }

              if (pivotDistance ==0 && normMoment != 0 && maxNormPressure != 0 && shoeWidth != 0 && drumRadius != 0

                && thetaOne != 0 && thetaTwo != 0)

                {

                    double a = maxNormPressure*shoeWidth*drumRadius/2;

                    double b = (thetaTwo*java.lang.Math.PI/180 - thetaOne*java.lang.Math.PI/180);

                    double c = 0.5*(java.lang.Math.sin(2*thetaOne*java.lang.Math.PI/180) -

                                java.lang.Math.sin(2*thetaTwo*java.lang.Math.PI/180));

                    pivotDistance = normMoment/(a*(b+c));

                }

              if (pivotDistance == 0 && frictionMoment != 0 && maxNormPressure != 0 && shoeWidth != 0 && drumRadius != 0

                && thetaOne != 0 && thetaTwo != 0 && mu != 0)

                {

                    double a = maxNormPressure*shoeWidth*drumRadius*mu;
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                    double b = drumRadius*(java.lang.Math.cos(thetaOne*java.lang.Math.PI/180)

                               -java.lang.Math.cos(thetaTwo*java.lang.Math.PI/180));

                    double c = (1/4)*(java.lang.Math.cos(2*thetaTwo*java.lang.Math.PI/180)

                               -java.lang.Math.cos(2*thetaOne*java.lang.Math.PI/180));

                    pivotDistance = (((frictionMoment/a)-b)/c);

                }

              if (pivotDistance == 0 && maxNormPressure != 0 && shoeWidth != 0 && drumRadius != 0

                && thetaOne != 0 && thetaTwo != 0 && mu != 0 && vertDist != 0)

                {

                    double a = maxNormPressure*shoeWidth*drumRadius/vertDist;

                    double b = (thetaTwo*java.lang.Math.PI/180 - thetaOne*java.lang.Math.PI/180);

                    double c = 0.5*(java.lang.Math.sin(2*thetaOne*java.lang.Math.PI/180) -

                                java.lang.Math.sin(2*thetaTwo*java.lang.Math.PI/180));

                    double d = drumRadius*(java.lang.Math.cos(thetaOne*java.lang.Math.PI/180)

                               -java.lang.Math.cos(thetaTwo*java.lang.Math.PI/180));

                    double e = (1/4)*(java.lang.Math.cos(2*thetaTwo*java.lang.Math.PI/180)

                               -java.lang.Math.cos(2*thetaOne*java.lang.Math.PI/180));

                    double f = 2*((brakingTorque/a)+mu*d);

                    pivotDistance = f/(b+c-(2*mu*e));

                }

              if (normMoment ==0 && leadShoeForce != 0 && trailShoeForce != 0 && vertDist != 0)

                {

                    normMoment = 0.5*vertDist*(leadShoeForce + trailShoeForce);

                }

              if (normMoment ==0 && leadShoeForce != 0 && frictionMoment != 0 && vertDist != 0)

                {

                    normMoment = (leadShoeForce*vertDist)+ frictionMoment;

                }

              if (normMoment ==0 && trailShoeForce != 0 && frictionMoment != 0 && vertDist != 0)

                {

                    normMoment = (trailShoeForce*vertDist)- frictionMoment;

                }

              if (normMoment == 0 && maxNormPressure != 0 && shoeWidth != 0 && drumRadius != 0

                  && thetaOne != 0 && thetaTwo != 0 && pivotDistance != 0)

                {

                    double a = 0.5*maxNormPressure*shoeWidth*drumRadius* pivotDistance;

                    double b = (thetaTwo*java.lang.Math.PI/180 - thetaOne*java.lang.Math.PI/180);

                    double c = 0.5*(java.lang.Math.sin(2*thetaOne*java.lang.Math.PI/180) -
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                                java.lang.Math.sin(2*thetaTwo*java.lang.Math.PI/180));

                   normMoment = a*(b+c);

                }

              if (frictionMoment == 0 && leadShoeForce != 0 && trailShoeForce != 0 && vertDist != 0)

                {

                    frictionMoment = 0.5*vertDist*(trailShoeForce - leadShoeForce);

                }

              if (frictionMoment ==0 && leadShoeForce != 0 && normMoment != 0 && vertDist != 0)

                {

                    frictionMoment = normMoment -(leadShoeForce*vertDist);

                }

              if (frictionMoment ==0 && trailShoeForce != 0 && normMoment != 0 && vertDist != 0)

                {

                    frictionMoment = (trailShoeForce*vertDist)- normMoment;

                }

              if (frictionMoment == 0 && maxNormPressure != 0 && shoeWidth != 0 && drumRadius != 0

                  && thetaOne != 0 && thetaTwo != 0 && pivotDistance != 0 && mu != 0)

                {

                    double a = maxNormPressure*shoeWidth*drumRadius* pivotDistance* mu;

                    double b = drumRadius*(java.lang.Math.cos(thetaOne*java.lang.Math.PI/180)

                               -java.lang.Math.cos(thetaTwo*java.lang.Math.PI/180));

                    double c = (pivotDistance/4)*(java.lang.Math.cos(2*thetaTwo*java.lang.Math.PI/180)

                               -java.lang.Math.cos(2*thetaOne*java.lang.Math.PI/180));

                   frictionMoment = a*(b+c);

                }

              if (brakingTorque == 0 && maxNormPressure != 0 && shoeWidth != 0 && drumRadius != 0

                  && thetaOne != 0 && thetaTwo != 0 && mu != 0)

                  {

                    double a = maxNormPressure*shoeWidth*drumRadius*drumRadius* mu;

                    double b = (java.lang.Math.cos(thetaOne*java.lang.Math.PI/180)

                               -java.lang.Math.cos(thetaTwo*java.lang.Math.PI/180));

                    brakingTorque = a*b;

                  }

              if ( mu == 0 && brakingTorque != 0 && maxNormPressure != 0 && shoeWidth != 0 && drumRadius != 0

                  && thetaOne != 0 && thetaTwo != 0 )

                  {

                    double a = maxNormPressure*shoeWidth*drumRadius*drumRadius;

                    double b = (java.lang.Math.cos(thetaOne*java.lang.Math.PI/180)

                               -java.lang.Math.cos(thetaTwo*java.lang.Math.PI/180));
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                    mu = brakingTorque/(a*b);

                  }

               if (mu == 0 && frictionMoment != 0 && maxNormPressure != 0 && shoeWidth != 0 && drumRadius != 0

                  && thetaOne != 0 && thetaTwo != 0 && pivotDistance != 0)

                {

                    double a = maxNormPressure*shoeWidth*drumRadius* pivotDistance;

                    double b = drumRadius*(java.lang.Math.cos(thetaOne*java.lang.Math.PI/180)

                               -java.lang.Math.cos(thetaTwo*java.lang.Math.PI/180));

                    double c = (pivotDistance/4)*(java.lang.Math.cos(2*thetaTwo*java.lang.Math.PI/180)

                               -java.lang.Math.cos(2*thetaOne*java.lang.Math.PI/180));

                    mu = frictionMoment/(a*(b+c));

                }

            ctr++;

        }

// to do: your HTML goes here.

        out.println("<Table Border=2 Width='600'");

out.println("<TR><TD>Radius of Drum </TD><TD>" + new Float(drumRadius).toString()+"</TD> </TR>");

out.println("<TR><TD>Width of Shoe</TD><TD>" + new Float(shoeWidth).toString()+"</TD> </TR>");

out.println("<TR><TD>Maximum Normal Pressure</TD> <TD>" + new

Float(maxNormPressure).toString()+"</TD> </TR>");

out.println("<TR><TD>Vertical Distance</TD> <TD>" + new Float(vertDist).toString()+"</TD> </TR>");

out.println("<TR><TD>Force applied to Leading Shoe</TD> <TD>" + new

Float(leadShoeForce).toString()+"</TD> </TR>");

out.println("<TR><TD>Force applied to Trailing Shoe </TD> <TD>" + new

Float(trailShoeForce).toString()+"</TD> </TR>");

out.println("<TR><TD>Theta One </TD> <TD>" + new Float(thetaOne).toString()+"</TD> </TR>");

out.println("<TR><TD>Theta Two </TD> <TD>" + new Float(thetaTwo).toString()+"</TD> </TR>");

out.println("<TR><TD>Theta \"a\" </TD> <TD>" + new Float(thetaA).toString()+"</TD> </TR>");

out.println("<TR><TD>Distance between pivots </TD><TD>" + new Float(pivotDistance).toString()+"</TD>

</TR>");

out.println("<TR><TD>Moment of Normal Force</TD> <TD>" + new Float(normMoment).toString()+"</TD>

</TR>");

out.println("<TR><TD>Moment of Frictional Force </TD> <TD>" + new

Float(frictionMoment).toString()+"</TD> </TR>");

out.println("<TR><TD>Braking Torque </TD> <TD>" + new Float(brakingTorque).toString()+"</TD> </TR>");

out.println("<TR><TD>Coefficient of Friction </TD> <TD>" + new Float(mu).toString()+"</TD> </TR>");

out.println("</TABLE>");

out.println("</BODY>");
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out.println("</HTML>");

out.close();

}

}
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