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April 24, 2017 

 
Dear Professor Barry Dupen: 

 
Thank you for the opportunity to provide you with a proposal for Engineering Services 
associated with Craig Welding and Manufacturing, located in Mentone, Indiana. In response to 
your request for a final report, we have reviewed the project and have developed the following 
scope of services associated with the project: 

 
Project Purpose: 
Any machine with a chip conveyor has to dispose of the metal chips as well as the machine oil used 
in the machining process. The purpose of the Chip Drip is to keep the machine environment as clean 
as possible and reuse as much machine oil as possible. When the chip hub is removed and the 
conveyor is off there is still oil dripping. A simple drip pan would retain the machine oil until the 
chip hub is returned. This could be a pneumatic, switch, or physical type of operation. 

 
Project Function: 
To develop a drip pan that swivels on the chip-discharging end of CNC machines to collect oil 
while chip tub is being used to dispose chips. The pan will also hold the oil for easy reuse. 

 
Project Description: 
The creation of the construction documents for Chip Drip located in Mentone, Indiana. Find a way 
to eliminate oil from dripping on the floor while the chip tub is being emptied. The oil collecting on 
the floors is a potential safety hazard as well as takes extra services to clean up the spilled oil. 

 
Scope of Engineering Services: 
Our scope of work for Mechanical engineering services associated with this project will include the 
following: 
• Calculate detailed area of chips being ejected from machine. 
• Create drawings of the Chip Dripping apparatus. 
• Manufacture said design. 
• Test and report based on conclusion of Chip Dripping apparatus. 
• The testing we will record will compare the weight of oil saved with the pan compared to 

without the pan. 
 

General Services: 
• Services include evaluation of the existing project location and its mechanical and electrical 

systems as they pertain to the proposed work in the project. 
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Drawings & Sketches: 
To help explain the Purpose, Function & Description below are the images of a swiss lathe that 
depicts the very idea we are trying to redesign. The location you are seeing is the chip conveyor 
discharge as well as the chip tub. The proposed function of the chip drip will attach on to the 
conveyor system to allow as stopper while the chip tub is being dispensed. 

 
Current Status Of Machine: 
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Proposed Cylinder: 
We began by calculating the specific cylinder below by using the equations later listed in this 
progress report. We were able to pin point the exact size not buying too big of a cylinder and 
wasting money, and not under sizing the cylinder too much so it will not operate. 
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Proposed Tray: 
The tray below is a 12x16x2” sheet metal tray that will be welded together on the corners to 
allow for a non-leaking seal. This tray weight was also calculated in with the selection of the 
cylinder. 
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Pan Manufacturing Process Operations: 
• Engineering 
• Laser 
• Form/Bend 
• Manufacturing (Weld) 
 

In order to begin the design process of the drip pan component, we had to determine the dimensions of 
the conveyor output, which the pan attached to in the final assembly.  These dimensions were 12x16 
inches.  Therefore, we made the OD dimensions of the pan to be 12.25x16 inches.  In the first prototype 
the legs of the pan were separate pieces; however, to simplify the design, process, and functionality of the 
pan we made it all on pieces.  Instead of creating two points of rotation there would only by one.   
 
Engineering: 
Initial concerns in design were material type and material thickness.  The weight of the pan played a 
crucial role in the functionality and calculations that we performed.  For the pan, we decided to use 14 
gauge (.075) hot-rolled sheet steel.  This material was cost and strength effective for what we were 
aiming to achieve.  We began drawing the pan using the program inventor.  In inventor, the basic square 
was drawn and faced to the material thickness.  Next was to add the flanges around all edges of the pan; 
which would later be upright at 90 degree angles with a .015 gap on the corners.  This gap is critical for 
later welding operations.  Next step included adding a two inch extrusion to the back of the pan for the 
legs.  A final cut was made in the legs for the holes to mount the pan to the conveyor and location holes 
to attach the pneumatic assembly.  The pan file was then dropped into the assembly file to verify that it 
would work as desired. 
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Laser: 
After the pan had been verified, a flat pattern of the pan was created and exported as a dxf file.  This file 
is what the laser reads to cut out the parts.  The material was placed on the laser platform and the file was 
selected to be cut out.  Typically when running multiple parts of the same material and thickness, the 
parts are nested within the sheet to reduce scrap.  Cut out time was roughly two minutes.  The cost of 
laser time is $2.50 per minute at Craig Welding & Manufacturing.  The pan then moved on to the next 
operation, form/bend. 
 
Form/Bend: 
At form/bend the press was prepared with the correct dyes to bend the flanges upright at the desired 
radius.  The side flanges were bent first and then the ends.  This operation took about 15 minutes to 
complete.  After the form operation, the pan was moved to the manufacturing or weld stage.   
 
Manufacturing:  
The pan needed welded at the corners, buffed, and deburred so there was not any sharp edges.  This being 
one of the concerns of the customer.  Edges needed to be free of sharp edges so that employees operating 
the unit would not be injured. This completed the operations building the pan. 

 
Proposed Connecting Pieces: 
The miscellaneous pieces we had to create to join the chip drip together were pieces we machined out of 
aluminum scrap. The two pieces shown below are the two pieces that we used to mount the cylinder to 
the pan itself. More detail in the pictures to follow. 
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Proposed Regulator: 
We selected a regulator, based on the calculated air pressure we were going to need to operate the 
cylinder. The values needed to take into consideration the size system we would be hooking up to as 
well which is a 100 pound pressure line. From these two values we were able to select the appropriate 
pressure regulator which is shown in the figure below. 
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Proposed Actuator: 
The last piece to the assembly was the actuator, we needed a 4way 3 position pneumatic actuator to 
operate the cylinder up, down and a constant neutral. 
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Proposed Assembly: 
We modeled the end of the chip chute in cyan, with the proposed cylinder, tray and pneumatic 
switch shown as well. We plan to fabricate the tray with a laser cutting machine that will also 
fold each side of the tray to minimize on welding. The pan will be hinged from one side of the 
CNC chute to allow for a pivot point. The cylinder will then connect to the yellow rod in the pan, 
allowing for the pan to expand and retract. The pneumatic controller will be installed on the front 
of the cnc machine, or the same side as the control panel. While the cylinder will be installed on 
the back side, out of common sight. Once we fabricate the tray, we will be able to assemble the 
cylinder and switch after, with testing to follow. 
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Final Assembly: 
Once we received all the above pieces of equipment, and machined all of our parts we were then 
able to begin the assembly process. Below are the figures of the assembly mounted to a wood 
frame that will serve as the cnc chip chute. The final mounting will be done at the end of May. 
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Calculations: 
The calculations were determined using both the information from the cylinder website, which is 
cited on the bibliography page. We also had to use our knowledge of statics and dynamics to help 
determine cylinder size, location and proper usage. 
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We also had to calculate how much the pan will weigh with it being full of chips and oil. The 
cylinder can lift approximately 15 pounds at 25 psi. We calculated we only need to lift 12.8 
pounds based on the weight of a pan plus full load of oil and chips. Based on our calculations 
below the cylinder at 25 psi I should provide adequate pressure to raise and lower a full load of 
chips. 
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Lastly we need to calculate the velocity of the pan retracting and expanding at 25 psi to ensure 
proper safety. We will be using a hand operated lever air control valve to operate the tray up and 
down. The velocity will tell us if we need to ensure a automated kill switch so no operator can be 
hurt. 
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Gantt Chart: 

 

 

Ownership of Instruments of Service: 
All reports, plans, specifications, computer files, field data, notes, and other documents and 
instruments prepared by us will be delivered to Craig Welding and Manufacturing in Mentone, 
Indiana. 

 
Cost: 
Our initial cost break down is shown below. We have access to the proper gauge sheet metal for 
free, so everything else is detailed below. 
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Personnel Assignments: 
• Cullan Magnuson 

a. Design 
b. Assembly 
c. Testing 
d. Report Writing 

• Dillon Craig 
a. Design 
b. Fabrication 
c. Assembly 
d. Testing 

• George Siddons 
a. Design 
b. Ordering 
c. Assembly 
d. Testing 

• Gabe Powell 
a. Design 
b. Drawings 
c. Assembly 
d. Testing 
 

Conclusion: 
The chip drip promotes a safe, clean working condition by eliminating oil and machined metal chips from 
falling onto the floor when the bin is full and needs to be removed for emptying purposes and does so in 
an efficient and seamless manner. Overall, the sponsor, Craig Welding, is content with the final 
apparatus, and will be implementing into their systems in the future.   
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