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CHAPTER 1

Introduction

The Industrial Technology Department at the University
of Northern Iowa (UNI) offers a course entitled 33:011
Material Processing Technology. One segment of this
course includes an activity on a numerically controlled
(NC) milling machine. At present, this activity is an
optional exercise that approximately fifty per cent of
the students choose to do. All necessary information
to complete the activity is given in a laboratory
demonstration which lasfs approximately fifteen minutes.
All students see the demonstration whether they intend
to complete the activity or not.

The objective of this project is to replace the
laboratory demonstration with a self-instructional unit
(SIU) on numerically controlled milling. The SIU will
consist of a cassette tape accompanied by a set of
slides. It will be played on a Singer Caramate which
will sit directly on top of the machine control unit.

The SIU will enable students to satisfacforily complete
-the NC milling machine activity with no outside assistance.
CHAPTER 2

Project Rationale

The content of this SIU deals specifically with the
operation of the NC mill at UNI. This enables all in-

structions to be kept simple and specific. This is



desirable since, in most cases, the students using the
SIU will have had no previous NC experience.

No programming is covered since this activity
utilizes a pre-existing punched control tape. Students
who wish to learn numerical control programming are
able to enroll in 33:141g Machine Tools.

NC theory is not covered in this SIU. It will be
dealt with at a later time in a separate SIU.

Slides and a cassette tape were chosen because
of the availability of a Singer Caramate throughout the
UNI Industrial Technology Center. Also, slides can
be rearranged and thus facilitates additions or deletions
to the SIU pending future revisions of the NC activity.
If needed, the slides can also be removed from the SIU
at random for use in a lecture situation.

CHAPTER 3
Procedures

fhe instructors of both courses dealing with NC
milling, Dr. LaRue and Dr. Revankar, were consulted and
it was agreed that if a satisfactory SIU could be developed
it would be a useful tool in teaching NC operation and
would be used in the 33:011 course.

The Industrial Technology Department provided the
materials and supplies needed to produce the SIU. |

A meeting was held with Mr. Dick Letsch, the NC

instructor at Hawkeye Institute of Technology, Waterloo,



Iowa. He agreed to review the technical content of the
SIU and also helped validate the project objectives and
content. Originally, content was to include NC theory
as well as operation of the NC mill at UNI.

A rough draft of the script was written and a ten-
tative assignment of slides was made to coincide with
the analysis of the NC activity presently being used
in the 33:011 course. The script was then revised and
transferred to a storyboard format. A total of one
hundred and twelve slides were needed to cover the content.
It was estimated that the SIU would take fifty minutes
for each student to experience.

A NC tool board was constructed and mounted on the
mill so that students would not have to leave the vicinity
while going through the activity (appendix A4).

Slides covering the storyboard were taken by the
author. A backdrop and flood lights were used at first.
The béckdrop appeared very unnatural and caused false light
readings which gave serious lighting problems.

The prototype of the SIU was presented to the 33:270
Research Projects in Industrial Technology class. They
suggested that NC theory and operation of the NC mill be
covered in two separate units in that the objectives were
independent of one another.

The storyboard was cut to forty-three slides and re-

stricted to operation of the NC mill at UNI. This



made the SIU approximately twenty minutes long. The

storyboard was reviewed by Mr. Letsch and Dr. Revankar
for evaluation of technical content as well as ease of
information flow. Joe Martelli and Marcy Martelli re-
viewed the storyboard strictly for ease of information
flow. The comments, corrections and suggestions of all
four were incorporated into a final draft (appendix B).

Slides were taken again without the backdrop and
using a flash. The machinery was properly exposed, but
the background appeared black. These were also judged
as unsatisfactory. Dan Grevas, a photographer employed
by UNI, was consulted for advice in taking the slides.

He came to the Industrial Technology Center and did some

experimental photography himself. Based on his results,

a procedure was finally reached that would produce satis-
factory slides.

400 ASA Ectachrome slide film was used with available
lighting. A three foot square piece of polystyrene was
used to reflect the ceiling lights onto shadowed areas.
Most of the slides were taken with a one second shutter
gpeed at F 16. This gave maximum depth of field. 1In
a few slides where the plastic reflector was not suf-
ficient, a one half second shutter speed was used at F 16
along with a flash. All copystand slides were taken
with a one hundred and twenty-fifth of a second shutter

speed and were over exposed one F stop.



In total, four hundred slides were taken to end
up with forty-three professional guality ones. Once
the correct procedure was worked out approximately
eighty per cent were usable.

Another possible contributing factor for the
increased percentage of satisfactory slides is that the
first two sets of slides were developed by the author and
upon the advice of Dan Grevas, all the rest of the slides
were professionally developed.

Quakerdale Children's Home, New Providence, Iowa,
periodically employs Jim Hemsworth to produce radio spots
and promotional slide shows. Quakerdale allowed Mr.
Hemsworth to record the script while on their time. The
recording was done in the Industrial Technology Center.

The original recording was done on a reel-to-reel
tape. This was later edited onto cassette tape.

Audible tones were added as the recording was transferred
back Lo reel-to-reel form. A cassette tape was made of
this master and inaudible pulses were added.

CHAPTER 4

Evaluation

Five groups of two students and one group of three
students went through the NC milling machine SIU. Of the
thirteen students, twelve had no previous NC experience.
No special instructions were given to the groups except
that they were not to solicit outside help from other

students.



At the end of the activity, each group was asked
for comments on how the SIU could be improved. Four of
the groups indicated no problems and stated that the SIU
was explicit and easy to follow.

One group misunderstood frame five where they are
told that they will need two pieces of plastic to complete
the activity. They took it to mean that each person
needed two. Another group suggested that more printed
reminders would be helpful as was done in frames thirteen
and eighteen. They also would have liked some background
music.

Frames twenty-one and twenty-two are designed to
prevent damage to the milling machine should it be set-up
wrong. One of the groups encountered an improper set-up,
and as hoped, got help from the author to remedy the
situation before any damage was done.

The average time to complete the activity was
twenté—five minutes. All thirteen students satisfac-
torily completed the activity without the intervention
of the instructor. This success rate is evidence of
‘the instructional effectiveness of the numerically
controlled milling machine SIU. A copy of the SIU is

indexed in the Wagoner Resource Center of the Industrial

Technology Center,
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