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This class covers the challenges and victories of a 100-year-old company that has transitioned from
drawing on a drafting board to Autodesk® AutoCAD® software for 2D CAD, then to Autodesk®
AutoCAD® Mechanical design software, and finally to Autodesk® Inventor® 3D CAD software. We will
describe how the company has adapted its own standards over the years to expedite the release of
drawings to manufacturing in a very time-critical environment. Finally, we discuss how the company has
decided to take technology by the horns with both 3D prototype/model design and business enterprise
resource planning (ERP) software.

Learning Objectives
At the end of this class, you will be able to:
•
•
•
•

Customize templates and iProperties to automate the drawing process
Customize the Content Center with existing part numbers for automated bill of materials (BOM) data
Search Vault using a naming convention for part/assembly reuse
Make the best use of iParts and iAssemblies in a custom environment

About the Speaker
Jason Mayes is currently the CAD Administrator at Deister Machine Company. He began his career at
Deister in 1999 as a product designer. His experience started in high school with two years in drafting
learning the basics of design on a drafting board. His first taste of AutoCAD came at Deister with release
2000. In 2005 Deister switched to AutoCAD Mechanical in which training followed to learn the mechanical
features that were new to Deister. Jason’s personal drive to better understand the software propelled his
career to his current position as Cad Administrator. He started dabbling in Inventor at release 8. Since
then he has had extensive training in Inventor, Vault and 3ds Max; both formal and at AU. He is
responsible for all design software training for both new and updated packages for existing employees
and new hires. While setting up Inventor he created a custom Content Center, iParts and iAssemblies to
expedite the design process.

Email: jasonm@deistermachine.com
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Deister Machine Company 1912-present
In the section we will look at an overview of the history of Deister Machine Company.
We will learn what we do and how the advancement of technology has helped us
remain a very powerful player in our very competitive industry.
Our History

As a family-owned business for more than a century, Deister Machine Company, Inc. plays an integral
part within the aggregate industry. Many of the world’s largest producers prefer its high quality line of
feeding, scalping and screening equipment. Deister is also actively involved in the mining, coal, recycling
and other industries requiring its products.
One of the few companies left in the industry to resist conglomerate buyouts or foreign investors, Deister
Machine Company, Inc. is rich in a history that began prior to World War I and continues into the new
millennium, still guided by a family management that professes old-world traditions of workmanship,
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dedication to its employees, technological advancement and a solid business philosophy of putting the
customer first. Each piece of equipment is designed and customized to meet specific customer needs, an
aspect that is critical to the cost-efficient processing of varying materials within the aggregate and mining
industries.
From its first year in operation to the present, Deister Machine Company remains a proud contributor to
the local, state and national economy. In 1912, the company employed 24 laborers. Currently, it supports
more than 160 skilled employees. And, each year, Deister donates five percent of its income to
charitable, cultural and religious organizations.
Irwin F. Deister, Jr., Chairman, and E. Mark Deister, President, represent the family’s third generation at
the company’s helm. Irwin and Mark act as co-chief executive officers, each owning 50 percent of the
shares, and together forming the board of directors. Their coveted tradition of quality and customer
satisfaction began with their grandfather, Emil Deister, the company’s founder.
Born in Germany in 1872, Emil Deister moved to the United States where he settled with
his parents in Woodburn, Indiana. In 1893, at the age of 21, he began his career as a
lathe operator. Eventually, Emil took up the study of ore separation. He would patent his
own equipment, starting with a
centrifugal separator that extracted
gold from mercury amalgam, and
continuing on to develop oreseparating tables.
He built his first separating table in his
basement. This differential-motion
ore-separating table had riffles
attached to its surface. The riffles
collected the heavier ore particles and
conveyed them in one direction toward a collector,
while water washing across them carried the lighter
impurities away.
The table is praised in Taggert’s Handbook of Ore Dressing, the official textbook at many mining schools,
as the first serious competition to the only other kind of ore separating table available at the time.
Emil Deister set up business in 1906 as the Deister Concentrator Company. In 1912, Emil sold his
interests in Deister Concentrator Company and established Deister Machine Company.
The company began manufacturing operations at 1933 East Wayne Street in Fort Wayne, its current
location. The original building, a 5,500 square-foot plant, is still in active use amidst a total operation that
today spans more than 350,000 square feet.
In 1926, upon customer request, Deister Machine Company began manufacturing vibrating screens for
the separation of materials according to particle size, a process needed to meet state, federal, and
industrial specifications.
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In 1933, Deister introduced a special screen for sizing the aggregate used in hot-mix asphalt plants.
Subsequently, the company added vibrating feeders, portable screening plants, ultra-fines recovery
systems, and foundry equipment, including shakeouts, compaction tables, and reclaimers.
Today, Deister Machine Company, Inc. focuses entirely on its core business, providing feeding, scalping
and screening equipment to the aggregate and mining industry. This equipment is used in all 50 states,
Canada, and in many countries throughout Latin America, Europe, Australia, Africa, and Asia.
Deister’s reputation has attracted customers known as the biggest aggregate producers in the business –
corporations such as Martin Marietta Materials, Vulcan Materials, Lehigh Hanson, Lafarge, Oldcastle
Materials, Cemex, Holcim, Rogers Group, I. M. I. and others. Many of these top producers purchase
Deister equipment exclusively and in volume. For example, Deister’s largest customer has more than
1440 Deister units amongst all its operations.
These customer relationships, developed over years of
intense support, consultation and service have resulted
in ongoing improvements in the design, engineering and
customization of Deister feeding and screening
equipment – never more important in an era when
material specifications are tightening and producers are
searching for the means to remain profitable in an
increasingly competitive business environment.
Deister Machine Company, Inc. supports the industry by
being active participants in a variety of key
organizations. Irwin F. Deister, Jr., is a past chairman of
the Manufacturers and Services Division of the National
Stone Association (NSA), while E. Mark Deister served
as chairman of the National Aggregates Association
(NAA) Manufacturing and Services Division.
Today, both are life members of the board for the
recently merged National Stone, Sand & Gravel Association (NSSGA). Deister VP of Marketing and
Sales, Joe Schlabach, is a past chairman of the NSSGA Manufacturing and Services Division, and Rich
Deister, VP of Customer Relations Parts & Service is currently serving on its Executive Committee.
For Deister Machine Company, Inc., quality is its history. Its products are designed to integrate with all
components of the production system, while delivering maximum performance and productivity. In fact,
some of the earlier models of Deister vibrating screens are still in operation due to their rugged
construction and continued high efficiency.

4

From Drawing Board to Autodesk® Inventor® and Autodesk® Vault: A Century-Old Company's Journey

While our machine types have stayed
the same over the years the sizes
have grown substantially. Most of
these changes have been driven by a
simple customer request. Deister
Machine, being a customer
satisfaction driven company, has
made an internal decision to stay on
top of not only the market but technology as well. This has opened the door for technology in both
engineering and manufacturing.
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Manufacturing
Dedicated to keep up with customer demand and todays tighter tolerances, Deister Machine has made a
conscience decision to invest in cutting edge manufacturing equipment. Although we support our local
economy by the out-sourcing of some of our manufacturing processes; we have brought many of them
back in house with this new equipment.

Our machine shop is proud to be using state of the art CNC (computer numerical control) lathes and VMC
(Vertical Machining Center). These tools have helped our machine operators with holding tight tolerances
required by engineering.

6

From Drawing Board to Autodesk® Inventor® and Autodesk® Vault: A Century-Old Company's Journey

The above pictures show how the machine processes have changed over the years. The picture on the
left shows the turning of a part on a manual lathe. The picture on the right shows the same type of
process on a CNC turning center.

The above pictures show the use of a radial arm drill and a CNC vertical milling machine (VMC). The
picture on the left shows a process of stack drilling on two separate parts to insure an identical drill
pattern. The picture on the right shows the drilling of a bearing housing to insure a tight tolerance fit.
Technology has also affected Deister in other areas of manufacturing. These areas include the burn, drill
and welding departments. The improvements in these areas have helped us keep building quality
equipment that our customers have grown to expect all while delivering their custom built equipment in a
timely fashion.

The above picture is of our CNC burn table complete with an HD burn head. This is one of the processes
that we have brought back in house. The table is capable of accepting a plate size of 120” x 480”. Before
the purchase of this table we did not have the in house resources to burn plate of that size. With the HD
head we can now burn the different mounting holes used at assembly that do not carry critical dimensions
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in the overall assembly of our machines. This eliminates the need for layout and drill time and expedites
the manufacturing time required on our plates.

A robotic welder is used to weld
housing tubes on the left. The use of
a robotic welder insures a quality
weld that is not only strong but water
tight as well. This tube weldment will
house oil for the mechanism and
requires accuracy and quality.
On the right is a drill line that we use
to drill structural material. This cuts
down time in layout thus increasing
the flow of parts to their next work
cell.

Engineering
Deister Machine has witnessed the advancement not only in
manufacturing as seen above but in engineering as well. On
a weekend in the fall of 1987 Deister Machine personnel
came into the office and removed all of the drafting boards
and replaced them with dual monitor workstations with
AutoCAD Release 9 installed; trading in all of the T-squares,
30-60-90 triangles, protractors and compasses in for
computers, mice and digitizers. These dual monitor
workstations are nothing
like the ones that we are
accustom to seeing in today’s engineering departments. One screen
was simply used for command prompts while the other was for
graphics. The drafters came in on the following Monday and in place
of reporting to the company for work they reported to a local technical
school for a crash course in AutoCAD. For many, if not most of the
department, computers themselves were a new adventure with the
added pressure of learning new design
software.
Starting at Deister Machine In the spring of 1999, the department had
already advanced to release 14 and would soon switch over to AutoCAD
2000. The dual monitor setups were replaced with single monitor systems
running the complete AutoCAD program on one screen. The digitizers
were also phased out due to the advancement of the software via
customized toolbars. Custom lisp routines were also written to expedite
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the creation of the bill of materials. Custom “hot keys” were created to make frequently used commands
only a keystroke away.
In recent years, customers have occasionally asked for general
arrangement drawings in 3D. Deister Machine being driven by
customer satisfaction started to look into the different 3D design
packages available to find the right fit for the company. After many
quotes and demos we decided to stay with Autodesk and
purchased Inventor release 8. Up until last year we were only
doing 3D design on a request basis only. After seeing the benefits
of 3D design we geared up an implementation of Inventor to the
whole design department. These benefits include but are not
limited to typo errors in BOM’s, Fit up issue’s and reusability of
parts.
Deister Machine implemented an ERP system (Microsoft Navision) during the transition from AutoCAD
rd
2002 to AutoCAD Mechanical DX 2004. In order to migrate the BOM’s we purchased a customized 3
party software to extract the attributed truncated bill structure on the .dwg’s and import that data into the
ERP system. This process also caused a change in the way we populated our BOM’s in order to satisfy
the data requirement for the ERP system. Over the years we found ways to streamline our designs not all
of which would be considered common design practices. One of these ways was to detail all parts
required for an assembly on that assembly print. By doing this and by the way the bills were migrated into
the ERP system, we were unable to reuse any item on drawings for future jobs. The ERP system would
only create “item cards” for the assembly with an attached bill calling out all of the individual pieces
required to build it. Because of this the part could not be rolled into any other assembly because it did not
have its own “item card”. Although Inventor can follow this same design practice, we have decided to
follow the logic of one part one drawing. This gives us the added benefits of part reuse and automated cut
lists.
rd

We purchased a 3 party inventor add-in that controls the data that is populated in the iProperties fields.
With common and consistent part descriptions we are able to find existing parts/drawings for reuse. This
rd
3 party software does this by saved configurations that control which iProperties need data depending
on the part or assembly. We have multiple configurations that we use that are named by the different
assemblies that we have. This controls the descriptions further by only allowing data to be populated via
drop down lists. This was important to us because the search programs that we had previously worked
but there was no control on how designers populated the descriptions.
The iProperties described above are used as search codes in Vault to find these parts for reuse or as
reference. Vault Professional was purchased because of the added benefits that it brings to the table. The
lifecycle states inside of Vault controls revisions and ensures that manufacturing cannot build anything
without a released drawing. We have started to implement the ECO process that Vault Professional offers
to track all changes that a part goes through. All pertinent information can also be attached to the ECO
and follow the project to completion. Prior to Vault Professional we would have to save all documents out
to a network drive in order for non-engineering personnel to view them. With Vault Professional our
manufacturing personnel views all design documents via the Vault Web Client allowing the engineering
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department full control of its documents. All of our legacy .dwg’s were added to the Vault via the
Autoloader. The title blocks on those .dwgs were mapped and are now searchable in the Vault as well.
We have customized Inventor in many areas to help with design speed and processes in order to
maintain production demand. Starting with the templates, styles/materials and the Content Center. We
have created iParts and iAssemblies of frequently used components. iAssemblies with sub-iAssemblies
and/or iParts using the table replace feature in the iPart/iAssembly table have also been created.
After conducting a survey of the personnel in or dealing directly with the engineering department it was
very interesting to see that many of the fears and concerns that were related to the drawing board to
AutoCAD transition are almost identical to those of the AutoCAD to Inventor transition. The number one
concerns by the majority for both are speed and keeping up with the demand of production. On the other
side of that coin, the number one benefit is the reduction of mistakes by both transitions.

Customize templates and iProperties to automate the drawing process
In this section we will look at how Deister Machine has improved its design process by
customizing items in the Inventor templates.
We have adopted the philosophy of re-creating our templates every other release of the Autodesk
products. This ensures that all data in the template is up to date with the current version of the software.
On the releases that the templates are not re-created, we open and save them to the current release of
the software.
Originally we thought that the more we customized the templates in Inventor, the better they would serve
us. It was found later that minimal customizations were actually required. The problem that we
encountered was that our parts/assemblies needed different custom consistent data therefore requiring
multiple templates.

Assembly and Part Templates
The assembly/part templates are the out of the box version with minor changes. Custom properties were
added to the iProperties that are required on all assemblies and parts. These items are needed to meet
the requirement of our ERP system and/or our drawings.
nd

We added a 2 description field for both ERP and drawings which include the ICC and PGC fields (both
for ERP), SQ_IN field for the parts list and items managed by the square inch in the ERP system and
stock description for parts list information.
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Note: Once you have made your changes, do a “save as template”. In the save as window, browse to the
template location and click ok to save the file. By doing so ensures that all parts/assemblies will be
created using these new templates.
One major difference to our assembly template and the standard template is the BOM structure. We
enabled the structured tab and modified the columns that were required for our BOM export/import to
ERP. This information is exported to a .txt file which is then imported into our ERP system via a custom
written data port. We saved this configuration into the template to help expedite the BOM export process.
rd
In AutoCAD this function resides outside of the department using 3 party software. With the .txt file from
Inventor we now can export/import our own BOM’s. The personnel that handles the AutoCAD BOM
imports are not engineers and do not always understand the concept that design is trying to accomplish
causing phone calls and emails before a drawing can be released to production. Moving the BOM
process to the personnel creating them should greatly reduce the phone calls and emails thus reducing
the time required for the drawing release process.

Drawing Template (.idw)
For the drawing template we decided to go with the native Inventor .idw file format in order to tell the
difference quickly in Vault between drawings created in AutoCAD and Inventor. I am going to cover the
basics of creating a new template with a custom border, title block and sheet format.
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1. Begin by starting a new drawing using the standard template from Autodesk and expand all
nodes in the browser.

2. Remove the title block and border from the existing sheet by right clicking on them and selecting
“delete”.

3. Define a new border by right clicking on “Border” in the browser tree and selecting “Define New
Border”. Note, you can select either “Define New Border” or “Define New Zone Border”
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4. Using your sketch tools, draw a rectangle and add dimensional constraints to size the Border
appropriately.

5. After closing your sketch you will be prompted to save your Border and to name it.

6. With the Border designed we will move on to the title block. For this example I am just going to
copy the standard “ANSI – Large” tile block and rename it.
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7. After renaming the title block right click on it and select “Edit”.

8. The title block will open in sketch mode to allow edits. Any property that is in between carrots (<>) can be linked to multiple properties.
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Note: Deister Machine has linked all properties both standard and custom back to the model. This
makes the model the “master” for all properties.
9. Static text can also be placed in the title block for consistent drawings.
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10. After closing sketch we now have a defined border and title block to use in our new sheet format.
Insert the border and title block by double clicking them in the drawing resource section of the
browser. This will insert them into the blank sheet.

11. Right click on “Sheet 1” and select “Create Sheet Format”. When prompted name your sheet.

12. In the Inventor drop down menu, select the “Save As” fly out and then select “Save Copy As
Template”. When prompted save the file in your template location.
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13. Start a new drawing using this template and you should see all the changes that you have made.

Customized Content Center with existing part number information for automated
bill of material (BOM) data
In this section we will look at how Deister Machine created a custom Content Center for
standard structural shapes as well as the parts that are managed by length (by the inch
in our case) in the ERP system.
Note: Content Center Items can be placed two ways. They can be placed as standard or custom parts.
The difference is that a standard part is saved into the Content Center folder and is a read only file. We
use these types of parts if all we need is a raw piece of steel that only needs cut to length. If we need to
do anything to the part we use the custom option. We then save the part into a working folder and give it
a part number generated by our ERP system. This option lets us add any Inventor feature to it that we
need such as a hole.

Structural Shapes
The majority of our parts are structural steel. We have customized the Content Center creating our own
library with all of the shapes that we use. We added our part numbers, naming conventions and
descriptions to the tables that drive these items. For this hand out I will cover our Structural Beams and
what we did to the table for the iProperties to be populated.
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1. From the ADMS server interface create a new library with your company name.
2. Import that library from the projects dialogue box.

3. Once the library has been loaded, open the Content Center editor.

4. Browse to a standard part family that you want to use as a starting point. Right click and do a
save copy as. A save as box pops up and you can direct it to save to your custom library. It gives
you a chance here to name your new library as well.

5. Once you have saved your copy of the family you can browse to that family and open the family
table by right clicking on it and selecting “Family Table”.
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Examples after this point are from one of our existing iPart/iAssembly tables.
Note: You can copy this table to Excel to input data. This is done by copy clipping the data out of the
table and pasting it into Excel.
6. Lines that you do not need can be suppressed. I found this extremely helpful in place of just
deleting them from the table. If you ever need to add a new item simply un-suppress the line you
need and enter your data and the table will update. (Note: Suppressed lines will be greyed out in
the table and will not appear in the place component dialogue box.)

7. Add custom columns to the table that you would like to populate with data. Below is a screen shot
of columns that we either added or customized.
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8. Right clicking on any of the column headers gives you the option to edit the properties for the
column.

9. In the column properties box you have the option of mapping the output to an iProperty in the
model or even use an expression to drive the output of the column.

10. Key columns can be selected. (These are the columns that drive our Content Center place box.)
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11. To finalize the table press “OK”. Close the “Content Center Editor” window to return back to your
modeling screen.
12. In an assembly do a “Place From Content Center”

13. Browse to the family that you want to place. Notice that the key columns that we selected in the
editor are the only two fields used to select the part that we want to place.
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14. Placing the part into my assembly I will now check my BOM to show that the data needed to
satisfy our ERP system has automatically been populated.

Deister Parts
Parts that are managed by the inch can also be imported into the Content Center with key properties
being automatically generated in iProperties for the BOM. We have placed many of these items into our
Content Center library. This expedites our design process.
Using the “Batch Publish” icon we can publish Deister parts to the Content Center library. Once the table
has been generated we can customize the data the same as we did with the standard “Beam” table.

Searching the Vault to find parts/assemblies for reuse or reference
In this section we will look at how Deister uses the Vault to search for parts, assemblies
or drawings to either use “as is” or to use the copy design feature to start a new design
with a good starting point. (All screenshots are from Deister Machines live Vault.)
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Deister Vault
rd

By controlling the iProperty data via a 3 party add-in, we are able to search our Vault to find parts and
assemblies to use in new models. We will either use these parts/assemblies “as is” or use them as
starting points for a new part/assembly. The reusability of parts/assemblies is greatly increased by this
method. We can use the “copy design” feature to copy a drawing. By copying the drawing it will pull the
part model (if a part) or assembly models and part models (if an assembly). In the copy design window we
can choose to reuse or copy. If we choose to copy we can change the part number at that time.
This method saves us time because by copying the drawing we do not need to create a new one.
Opening the drawing will update it to the new part that it is linked to. All “broken” dimensions and/or
centerlines are highlighted in pink and are easily fixed.
There are couple different ways to search in Vault.
1. By the search box in project explorer.

2. The expanded search box in project explorer. Selecting which properties to search.

3. By selecting the “Find” button on the toolbar.
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a. This will open a search option box in which criteria can be added. This search method can be
saved and reused.

Once finding a part or assembly that cannot be used “as is” but is a good starting point use the “Copy
Design” feature to save it as a new part number.
1. Right click on the drawing and select “Copy Design”.
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2. The copy design window opens and allows you to copy or reuse an item. You will point to a
location to copy the item(s) to and assign new part number(s) to them.

3. From this point we can now check the item out of the Vault and start making our changes. Since
we copied the drawing, it already has the information on it from the original drawing requiring us
to only add new items and checking the features that we may have changed to ensure they didn’t
“break” any dimensions from the original geometry.

Examples of iParts and iAssemblies that Deister uses on a regular basis
In this section we will look at how Deister leverages iParts and iAssemblies in its design
practices
We will look at a top level iAssembly that consists of 2 sub-iAssemblies each of which has an iPart in
them.

iParts
In this example we used the Content Center to place an angle as a custom part. After placing the part we
modified it to match the needs of the sub-iAssembly. The differences that we will capture in the iPart table
are the length of the angle and assign an appropriate part number to it.
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1. This is the part that we will be driving.

2. Here is the table that drives the iPart. Notice that we have decided to add a suffix that captures
the length of the angle with the same base number. You could input any number that you want
depending on your company.

iAssemblies
This sub-iAssembly has all of the same parts with the same constraints. The only thing that changes in
this sub-iAssembly is the length of the angle iPart. We control this via the “table replace” feature and
assign an appropriate part number in the iAssembly table.
1. This is the sub-iAssembly that we will be driving.
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2. Here is the table that drives the iAssembly. Notice that we have decided to add a suffix that
captures the length of the angle with the same base number the same as we did in the iPart. You
could input any number that you want depending on your company.

iAssemblies w/iParts
This iAssembly is ready to be placed in one of our top level machine models. When dropping this into a
model we will be able to pick which version of the iAssembly we need and that versions BOM will be
populated. The only thing that changes in this iAssembly is which versions of the sub-iAssembly is used
and place into the model. Just as with the sub-iAssembly we control this via the “table replace” feature
and assign an appropriate part number in the iAssembly table.
1. This is the sub-iAssembly that we will be driving.

2. This table is driven the same as the sub-iAssemblies are.
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Note: You can edit a table via Excel. I find this method easier than the table when you have a large
number of columns or rows. You can also use all of the tools in Excel to help with the creation of the
table. I have added formulas to columns generate a value as well. Once the Excel table is closed you will
be prompted to save. If you save it will read forward to the Inventor iPart/iAssembly table.

28

