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ABSTRACT

This paper is based on the continued evolution of software for Product Selection, Configuration and CAD Drawing Generation.  The third of a series of presentations that have followed fluid power product software from stand-alone PC based programs to rules based, on-line Internet and World Wide Web enabled systems.  There have been several approaches taken by fluid power product manufacturers to bring product configuration and/or CAD drawings delivered over the Internet.  This paper will review these systems and technologies.  The ability to provide dynamic, real time information 24/7 for configured to order and engineered-to-order products, directly from the manufacturers and distributors Web site, to customers is now the focus for fluid power e-business solutions.

INTRODUCTION

The need for design engineers, plant engineers and plant maintenance personnel, to have available dimensioned product/part drawings and CAD files has long been established.  
Steve Wolfe, Editor CAD/CAM Publishing, Inc. in an article published early in 2001 wrote; “Despite continuing improvements, the World Wide Web has yet to live up to its potential as a vehicle for delivering product information.  This is frustratingly obvious to engineers who search the Web for details about pumps, valves, motors, and other types of parts frequently included in CAD assemblies.  Typical online catalogs remain limited to text-based description and static, two-D images, similar to their paperbound ancestors. Happily, this condition is changing.”

 It was established at the fall session, 2001 of the NFPA/FPDA meeting held in Cleveland, Ohio, that 94% of the manufacturers and distributors attending had Web sites.  Of those 1 in 8 offered something other than a static, general information center (brochure-ware).  The question is what information should a Web site offer a user and in what format should that information be made available?  Define what information your customers require.  Define who your audience is.  If engineers or technical types are the primary users of your Web site, then you must supply them the information they need and in a format they can use.  The information supplied and the usability of the site is critical to the end user’s experience.

Many fluid power products are engineered-to-order, (configured).  The customer needs to develop or configure a product to his application. This defines the products part/model number.  Engineered-to-order products required a dimensioned drawing of the product for record.  Importantly in many cases a CAD file of the configured product for insertion into a MCAD (Mechanical Computer Aided Design) or design CAD system is required by the customer.  The customer needs to know, the price, availability and delivery of the required product.  Usability of the system is vital.  Are the people using the system having a good user experience?  Does the system provide all the information necessary and how long and at what difficulty does it take for the user to access the information?

Main Section

For examples in this paper pneumatic/hydraulic cylinders (actuators) are used.  Cylinders offer a challenge in configuration as verified part numbers (part numbers that can be manufactured) can have millions of variations with possibly hundreds of thousands to millions of geometry changes.  This does not include the infinite number of stroke, rod stick-out or rod thread lengths that can be required. Cylinders are a typical engineered-to-order product.  This review covers three fluid power product manufacturers on-line systems; IMI Norgren, SMC Pneumatics, Sheffer Corp, and three 3rd party service providers; PartSpec, Part-Solutions and TechnASales.

The three most important groups of information to supply a customer on engineered-to-order products are:

1. The required product/part model number.

2. The required product/part dimensioned drawing and CAD file.

3. Price, availability and delivery information.

Item 1. Requires real-time product/part configuration by    the customer.

Item 2. Requires product/part, drawings/CAD file download, delivery by e-mail or other means of access.

Item 3.  Requires direct interaction between the customer and the supplier (manufacturer/distributor) of the product/part.

Configuration: Giving a customer the ability to configure a part/product requires structure.  Rules based configuration prevents customers from mismatching components that the manufacturer does not recommend or cannot be manufactured.

Fluid power companies presently use three types of configuration or combinations of these. 

      LINEAR-SCRIPT, CONFIGURATION

      VISUAL-COMPONENT, CONFIGURATION

      GUI (Graphical User Interface), CONFIGURATION

Examples of HTML (HyperText Markup Language), Linear-Script Configuration is found on some manufacturers Web sites.  Fig. 1 thru 4. 
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Fig. 1. Norgren Web based Product Configuration.  Operates from the Norgren Web site.
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Fig. 2. Sheffer Corp. Web based Product Configuration. Operates from the Sheffer Web site.
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Fig. 3. SMC Web based Product Configuration (E-TECH). Operates from the SMC Web site.
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Fig. 4. Part-Solutions, a service provider offers a limited product configuration solution.

Linear-script configuration, consists of a progression of questions and offered drop-down boxes to make selections.  As these selections are made the product/part model number is being developed.  With this type of configuration the screen refreshes/recycles, after each/most selections.

Being linear if you attempt to start changing selections without starting from the top or selecting a “reset” if it is offered you can develop problems.  Fig. 4 thru 7.
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Fig. 5.  Changing selections can lead to non-recoverable   errors in a system.
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Fig. 6. Changing selections can develop incorrect data, a Bore Size of 1.5” with a Piston Rod Diameter of 2.5”.
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Fig. 7. Selecting a wrong switch number faults this configuration program.  The reset feature allows for recovery from configuration errors.

When using this type of configuration, the customer has to know your products or reference the product catalog when using the on-line system.  Mounting types, rod end styles are typical selections that are designated by a number, but offer no visual description or verification of the selection.  Fig 8.
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Fig. 8. Mounting selections.

Example of Visual-Component Configuration used by a 3rd party service provider.  Fig. 9.
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Fig. 9. Thomas Register’s, PartSpec, Miller Fluid Power actuators are presented in an all-visual configuration process.  Operates from the Thomas Register Web site.

The Visual-Component Configuration process is also linear.  The user cannot easily make changes to their selections.  The user is required to access 10 or more screens to make the configuration of the product.

Visual-Component Configuration was pioneered by TechnASales™ in the early 1990’s.  TechnASales™ was the first company to develop product configuration/CAD drawing generation programs within AutoCAD for fluid power product manufacturers.  Fig. 10.
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Fig. 10. Milwaukee Cylinder, MilCAD program 1992.

Example of Active-X, GUI (Graphical User Interface), Configuration the newest technology developed by a 3rd  party service provider, TechnASales Inc.  Fig. 10.

[image: image11.png]Camozzi Cylinders Series 40 (DIN/ISO 6431)

Colinder Tupe Bod Mounting.
Bod Diameter

Singleod [ Double rod — [Centie turrion
[32mm

Double acting

_Singe acting_| Rod End Style

ize Rod Extensions [in MM

| Thieaded Rod Estension |5 Port Orientation

e | Unededeeen [ = =
Force Reqd. (N) 0
T 4@l 4O

Ay 5 :
Click here for FREE FITTINGS J J

Pul 1032262 with your selected cylinder G =
Calculate % Cushion 7 Cushion
1M Stoke Conments / Notes Port Thread Rod Seal
[5 [paint orange esPp =] [una =

SRR i o0, anrocized abtin.n e, sl stee s and e 0ds, nornagnets, i =]

rowersa o [ rowers o
i Fshed || Rre.. || PmwPa ]l Patio. | | O
B e e T T e T T ey





Fig. 11.TechnASales™, Web based, one screen, rules based GUI, configuration, Camozzi Pneumatics.  Operates from the Camozzi Web site.

Unlike the Linear-Scripted and Visual Component, configuration formats, the GUI is not HTML based code but a self-contained program.  The GUI configuration program screen does not refresh after each input.  Inputs can be changed in any order the user chooses. Known product/part numbers can be input directly and backfill the configuration screen automatically.  Rules base configuration using inclusion and exclusion logic guide the user or alert the user about improper configurations.  GUI configuration programs can run calculations. On cylinder programs, calculations in imperial or metric can calculate push/pull forces of the cylinder.  The program can select and recommend a bore size.  Stop-tube and column strength calculations run in the background and warn or advise the user.  Rod End or Mounting Types are confirmed with a picture or graphic, instantly upon selection.  With every input by the user the model number is built and/or changed to reflect their selections.  The newest technology GUI-Configuration is a one screen, intuitive, interactive, instant configuration process for engineered-to-order products.

Drawings/CAD Files:  The second important piece of information the customer requires for his engineered-to-order product, is the products dimensioned drawing and CAD file for insertion into design or MCAD systems.  This has been a challenge over the years for product/part manufacturers to provide this information in a timely, accurate and usable format for the customer.  

Three methods or combinations of these are presently used by fluid power companies over the Internet.  

      Drawing file downloads.

      E-mail delivery of drawing files.

      Instant drawing generation and CAD File Save.

Drawing file downloads. This has been the staple of providing CAD files to customers for years.  We all know how this works.  The drawings of products/parts are made available in different CAD formats, mostly the neutral formats in 2D and recently 3D and more recently in solid model CAD formats.  These are compressed and made available for a file download from a manufacturers Web site.  There are some issues with this process, first the download times can be very lengthy and another problem is most of the drawings made available are not to the complete configuration of the product.  The drawing has to be reworked, stretched, or sections redrawn to be accurate enough for the customer to use.  A good example is a cylinder with an intermediate trunnion mount.  Very few if any directly downloadable drawings have the trunnion where the user requires it.  Mostly the trunnion is place in the middle of the cylinder and the user has to rework the drawing to get the desired result.  Port locations, mountings and other components are often not provided.

If the downloadable files are static drawings many of the above issues exist.  If the files are parametric then some of the issues are addressed.  However either by some sort of configuration or by the input of a product/part model number you can get a file downloaded.  What lacks on many of the on-line systems is a chance for the user to see what they are downloading.  There is no visual dimensioned drawing presented to the user to say, “yes” this what I want.  If a drawing view is offered or a solid model view is available, 3rd party software, or plug-ins must be installed on most systems.  Fig. 12 thru 15
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Fig. 12. Norgren offers a non-dimensioned solid model view that can be rotated. Note: The trunnion mount shown can be positioned by the user.
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Fig. 13. Part-Solutions, offers a template drawing of catalog/product variables and a table of dimensions.
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Fig. 14. SMC offers non-dimensioned views of the products that can be controlled by right-mouse menu functions.
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Fig. 15.  Thomas Register’s, PartSpec, offers a solid view that can be rotated and a non-dimensioned 2D view.  Note: The trunnion mount shown cannot be positioned and is defaulted to the center of the actuator.

Sheffers Corp.’s system does offer a 2D, dimensioned side view, with a small solid view that can be rotated, if you have the associated 3rd party software downloaded and installed.

E-mail delivery of drawing files:  This option is offered on Norgrens system and has been utilized by some service companies providing drawing/CAD files of manufacturers products/parts.  Companies like Part-Solutions and InPart, before PTC discontinued that service.  Once the user has configured or input a product/part number, they can select the 2D, 3D, solid model CAD file format.  These can be offered in a neutral format like STEP, IGES, .dxf and others or in native formats for MCAD systems like, Solid Works, Solid Edge, Pro E., CATIA, AutoCAD and others.  The service providing company’s Web site permits the user to access the required product, perform some configuration, and then select the type of CAD files they require.  The product/part number is processed through the providers system into the appropriate CAD drawing interface generator.  The drawing is parametrically developed, then compressed and e-mailed to the person requesting the drawing.  Time can greatly vary on this process, from minutes to hours.  The 3rd party service provider’s site e-mailed drawings as a secure method of providing drawings to the customer.

Instant drawing generation and CAD file save.  This is the latest technology.  Intuitive, interactive, one screen and fast.  Developed by TechnASales™ a 3rd party service provider in 1996 and offered as an on-line solution in the spring of 2000. This system links the GUI configuration module, Fig 11. To the TechnADraw™, CAD module Fig 16.
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Fig. 16. The TechnADraw™ module instantly produces a full screen, dimensioned drawing with all the product information on the manufacturer’s plot sheet. Note: the trunnion mounting location is specified by the user.

The drawing is parametrically produced and displayed in the TechnADraw™, associative CAD module.  The user can control views and interact with the full screen drawing.  The 2D drawing can be printed for a record on the manufacturers plot sheet. One click can change the views from 2D to 3D wire, 3D solid, 3D solid model (Fig. 17.), and 3D ray traced, photo quality.  TechnADraw™ produces the highest quality sold model views of any system tested.  All 3D views can be rotated, with or without dimensions.  Dimensions can be turned on or off and displayed in imperial or metric.
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Fig. 17. 3D solid model views are created full-screen, instantly, in TechnASales’s, TechnADraw™ without 3rd party viewers and can be rotated in any direction.

Many unique features are offered with this solution.  Product/part drawings are layered.  Users can turn on or off layers to view things like the mountings only.  Fig 18.  The active layer view can be instantly viewed in 2D or any of the solid or sold model views, with or with out dimensions.  This gives the user the ability to examine mountings and other features and create specific CAD files if need for insertion into their MCAD system. 
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Fig. 18. All layers of the drawing are turned off, except the mounting layer.  The mounting is shown in a 3D solid, non-shaded view.

All the drawings and features are controlled from the icons across the top.  The ability to interact with the drawing is controlled by the icons down the right side. The user can add text for recording additional information on the drawing.  The ability to draw lines on the drawing. Copy all or sections of the drawing to your WINDOWS, clipboard for insertion into any WINDOWS program or word processor as a paste function.  Zoom functions for a closer view of the drawing details are provided.

The ability for the user to double right mouse click on the dimensions, instantly converts the dimensions into the manufacturers catalog variables for fast reference or for printed record. Fig. 19.
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Fig. 19. Reference Mfg.’s catalog variables with right double mouse click on dimensions.

One of the most powerful functions offered by the TechnADraw™, CAD module is the associative function.  The ability for a user to click onto a component of the drawing and change a dimension.  The drawing will instantly regenerate to scale and associatively re-dimension.  This feature is controlled by rules established by the product manufacturer.  If the manufacturer will allow the extension of rod stick outs or additional thread lengths, or variations on mounting hole diameters then the user can click onto these items and input their required dimension within the manufacturers established envelop.  The customer now has an instant drawing for printout and CAD file for insertion into their MCAD system of the “standard special” allowed by the manufacturer.  A record of the changes is automatically created.  Fig. 20 thru 22.
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Fig. 20. Milwaukee Cylinder, MilCAD, the C dimension is 7/8” long.  The customer needs a 2.25” length.
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Fig. 21. The customer has selected the “Specials” tool, clicked onto the Rod, C dimension and changed it to the required 2.25” length.  The drawing associatively regenerates and re-dimensions.
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Fig. 22. Clicking on the 2D, drawing view icon generates the engineering drawings with the changes for printout.

Generating a CAD file from this system is instant.  There is no downloading of the drawing files or there is no waiting on compressed drawings to be sent via e-mail.  Once the drawing is generated on the screen, the drawing can be saved directly to the users system, in a variety of 2D, 3D and Solid Model file formats.  

Security on this system is controlled by Verisign.  This certifies the source of the data generated to ensure CAD files saved to the users computer from this system are safe and clean of any virus’s.
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Fig. 22A. e-RFQ automatically fill’s in information, attaches drawing files, and connects your customers to you and distributors.

INTERACTION; Price, availability and delivery information.  This is varied, if available on the different systems.  The manufacturer’s Web sites offer the ability to connect by e-mail.  The Norgren Web site offers an on-line real time chat support system.  The Part-Solutions Web site offers a Shopping Cart function.  The Thomas Register Web site offers an RFQ/Order system, but I was unable to find any fluid power companies using that function.  The TechnASales™ system uses a direct delivery RFQ, e-mail function.  This automatically fills out the e-mail RFQ with all the configured product information, including detail information on a “Special” configured product.  The system automatically attaches reference-drawing files to the RFQ, e-mail.  The e-mail is sent directly to the appropriate product manufacturer and/or distributor.  This creates a direct interaction between the supplier and the customer.

Conclusion

The Gartner Group states that customers indicate that their ability to access Web-base, product information and 3D solid model CAD files will influence their selection of preferred suppliers.  By 2004 all discrete manufacturing enterprises will expect their suppliers to provide this information via the Web as a prerequisite for partnership.  The goal is to provide your customers the information they need, in a format they require, in a timely manner. Hydraulic/pneumatic components generally do not exist on their own.  In a perfect world system designers would have access to all components, (configuration, CAD drawings and files) from the desired manufacturers/distributors Web sites.  The solutions presented show that only one operates, independently from both a manufacturers Web site and from the distributors Web site as well as stand-alone. Fig. 23 thru 25.  The TechnASales solution provides all component manufacturers and distributors a netural solution that is compatible across the spectrum of components and the Internet. Offering the information with no loss of identity to the source.

The TechnADraw ™, CAD module produces dimensioned drawings and CAD files in a MCAD independent format and acts as an interface to all MCAD, design CAD programs.  Delivering compatible CAD files instantly to the engineers system for insertion into their design and providing the follow-up information of price, availability and delivery.

The solutions we have reviewed offer different levels of information and greatly different levels of usability.  Remember, when you are offering a solution to provide that information. You need to consider the usability of your solution. It will be the customer’s user satisfaction that will determine what solution they will use.  Time is a vital issue with customers.  How long does it take for them to access and receive this information.  Does the customer have to download 3rd party viewers or plug-ins to view your drawings?  The more activity that is required for the customer and the longer it takes, the lower the usability of the solution experience.  Timing the solutions proved frustrating in most cases.  Requiring downloads of different drawing-viewers; waiting for CAD file downloads or e-mail deliver caused large variations in time to get the information.  The inability to complete a products complete configuration or generate a dimensioned drawing for printout, left most of the system’s delivering some, but not all the information required from one source.

Only one solution offered true new technology, providing all the necessary information in an integrated system.  Ability to configure a product/part to a complete model number, ability view and printout a dimensioned engineering drawing, ability to view and save the generated drawing in 2D, 3D or Solid Model CAD file, ability to get a current price, availability and delivery information. The ability to generate a standard version special was a big plus to this solution. Another plus of this system is the ability to provide both the manufacturers product model/part number for the product, and an attribute string, which can be use to provide direct information to MRP or other manufacture ring management software systems.  

Using the above criteria we were able to access the information required in less then 2 minutes and we received an answer to our RFQ e-mail within 10 minutes of submission.  Technology, Operating Systems and the Internet continue to evolve. .NET will be the next major advance in both the Internet, and it’s use.  Wireless communication across all platforms and operating systems is the goal.  At the time of this paper only one solution presented represents a true technology and is poised to take advantage of the changes coming in the near future. Make sure your solution considers the major changes on the horizon and takes advantage of evolving technologies.
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Feature comparison table. Commercial Solution Providers.
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Fig. 23. Distributor, the Norman Equipment Web site links directly to the IR-ARO, Pneumatic Cylinder Configurator.  RFQ’s generated are returned back to Norman Equipment.  No confusion or loss of identity between manufacturer or distributor. Developed by TechnASales.
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Fig. 24. Manufacturer, Camozzi Pneumatics, Inc. Web site links directly to the Camozzi, configurator.  RFQ’s generated are returned back to Camozzi and the appropriate distributor. Developed by TechnASales.
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Fig. 25. The ProSpec configuration program for EATON Hydraulics operates within EATON’s Intranet.  Developed by TechnASales.
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Definitions, Acronyms, Abbreviations

CONFIGURATION: The ability to select and arrange items into a desired group or package.  

GUI: Graphical User Interface.  The most intuitive interface for clicking and selecting a products, components, options, features for configuration of the products model number.  GUI’s can also run formulas/calculations in the background to assist selection of the proper components.
HTML: HyperText Markup Language. Used as a standard for Web page development.
.NET:  The new system developed by Microsoft for wireless, voice, and data communication.

MCAD:  Mechanical Computer Aided Design.

MilCAD:  Milwaukee Cylinder Inc.’s on-line and stand-alone product configuration/CAD drawing generation program, developed by TechnASales.

LINEAR-SCRIPT, CONFIGURATION:  A progressive presentation of descriptive text questions that when answered lead to the configuration of a products model number.

RFQ:  Request for Quote.

VISUAL-COMPONENT, CONFIGURATION: The use of  a products components pictures for selection to assemble or configure the complete product.
