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 You must complete safety instruction before using tools and equipment 
in the Medical Device Center, ME Student Shop and CSE Workshops.  

 All machinery can be dangerous. You must have a trained individual 
instruct you first when using unfamiliar equipment. 

 Only authorized and trained individuals may operate CNC equipment. 
 Code examples shown are for illustration purposes only, and are not 

meant for operation or programming actual equipment. They may be 
incomplete or contain errors.  

 Always abide by shop safety instructions and never engage in horseplay.  
 Remember to wear OSHA approved eye and ear protection in the shop, 

short sleeves, leather or steel toed shoes, and secure long hair, avoid 
loose clothing, and take off rings, watches and bracelets when using 
power equipment.  

 These slides are part of the “Introductory Medical Device Prototyping” 
course at the University of Minnesota, and are not meant for any other 
purpose.  
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• Always wear OSHA approved eye and ear protection.  
• Familiarize yourself with the shop first aid kit, location 

of telephone, and emergency phone numbers. 
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 Safety 
 Machine Tools 
◦ Drilling 
◦ Tapping 
◦ Sawing 
◦ Laser cutting 
◦ Waterjet cutting 
◦ Metal or plastic buffer 
◦ Belt sander & Grinder 
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Floor Stand Bench Top 
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English fractional, letter 
and number set. 

Reduced shank or “Deming” 
drill set. 

Drill bits for Plexiglas 
and polycarbonate. 

Spotting/center drills. 

Note lip 
ground flat. 

Spade bit for wood. 
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Drill, spindle & chuck. Hand feed and depth adjustment. Upper table height 
adjustment on column. 
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• Pulley and belt arrangement set the spindle speed. 
• Material and drill diameter determine what spindle speed to use. 
• Motor release handle loosens belts. Retighten when done. 
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Check with a rod and square in two directions, and then adjust 
below if necessary. Alternatively use a digital level. 
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Table mount vise-grip clamps. Switchable magnetic chuck. 
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• Taps, dies, thread gage, screwdriver, tap 
holders and die holders. 

• Pick your bolt thread first, select the drill 
size, drill and tap. 
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Reversible tapping attachment 
for drill press or mill. 

Manually operated tapping 
machine. 

Right: Image courtesy of Tapmatic. 
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Taps & adaptors are based on screw 
sizes – either English or metric. 

Work “loosely” clamped in place. 
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Apply Dykem or equivalent over area holes are to be drilled. Polymers 
are tricky, as the Dykem may be hard to remove. Pre-test. 
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Be sure to zero gage by 
leveling on granite 
surface before dialing 
desired height. 
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Locate the center visually, align punch and push straight down. 
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Make a small hole made with 
the spotting drill bit. 

Clear  away chips with a brush. Select the #29 drill for an 8-32 
tap (per the chart). 

Replace spotting drill with #29 
drill bit. Remove the key! 

Place a drop of lubricant 
over the starter hole. 

Drill – take short pecks – lifting drill 
every so often to release chips. 
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Select the 8-32 tap. Place and tighten into #8 adaptor. Rotate one turn CW/quarter turn 
CCW until well through the work. 

Lift gently while rotating CCW 
to remove tap. 

Clean with Dykem Cleaner.  
Wear a glove! 

Test by screwing in an 8-32 bolt. 
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• Come as chucking and hand operated reamers.  
• There are both fractional and decimal diameters. 
• Over and under sizes are also available. 
• Use for bolt and shaft clearances and press fit nuts.  
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Acrylic and small thickness wood can be 
easily pattern cut. Either raster engraving 
or vector cutting can be performed. This 
is a supervised activity. 



Prof. Steven S. Saliterman 

Draw in 2D with thin lines directly with CorelDRAW or e.g. SolidWorks. Save your file as 
.DXF and bring by thumb drive to the Laser Cutter in MDC or Anderson Labs in ME.  
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You must receive instruction from the shop 
supervisor before using this equipment. 
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Convert your SolidWorks drawing to a .DFX file without formatting. There should only 
be a top view with no extraneous markings. (Similar to preparing a laser cutting file.) 
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Bring your .DFX file on a thumb drive to the ME 
Student Shop, and with assistance from the shop 
supervisor, open in Maxiem. Here you will add 
tabs to stabilize the part and keep it from falling 
into the water bath. You can also make 
duplicates and inspect the tool path. 
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• Have someone show you the correct technique first! 
• Hold your work lower front part of the wheel. 
• Learn to dress and apply polish to the wheels. 
• Use the correct set of pads – metal vs plastic. 



Prof. Steven S. Saliterman 

Use only the front (down direction) portion 
of the disc sander and lower portion of 
belt sander. 

OK 



Prof. Steven S. Saliterman 

 Safety 
 Machine Tools 
◦ Drilling 
◦ Tapping 
◦ Sawing 
◦ Laser cutting 
◦ Waterjet cutting 
◦ Metal or plastic buffer 
◦ Belt sander & Grinder 
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