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Greenii Inc.
Greenii Inc manufactures novelty paper bags by recycling 
newsprint, flyers, and brochures for retail, supermarket and 
individual consumers.  The organization is guided by the 
motto "A tree saved, is equal to a tree planted."

Scope
Three independently operating devices are required to 
semi-automate portions of the current manufacturing 
process to increase efficiency and throughput as well as 
mitigate fatigue experienced by production employees.

Devices and Requirements
Handle Placement – Automatically open the mouth of a 
complete bag within 1 second to allow employees to place 
pre-assembled handles within 10mm of the center of the 
bag. 
Multi-Sheet Joining – Automatically apply a bead of glue 
along the edge of a sheet such that multiple sheets can be 
joined together with no more than 25mm overlap. 
Sheet Unfolding – Automatically unfold a stack of bi-fold 
paper sheets. *This device will be completed if time permits
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Details of Design

• Charts, tables, plans, details etc. of the final design. Remember that this is a poster to give a quick overview 
of your research and to encourage viewers to stop to talk with you. Plan on limited text and strong images 
in the poster. If a viewer only remembers one thing from your display, what should it be?

• Introduce your project by describing the scope of work.  Text should all be in a minimum of 28 pt font size. A diagram, 
photo or description of the initial conditions may be appropriate.  If you are working on a specific structure, a map of your
project location can be included.

Process Efficiency Improvements
Mitigating employee fatigue and decreasing process cycle time 
were key project requirements. The delivered designs reduced 
the cycle time required to produce a single bag by 19 seconds 
or roughly 31%.

Budget Review
The budget for each device is broken into 5 key areas: 
structural, pneumatic, vacuum, and automation components, 
as well as remaining budget available. 

Future Considerations

Design Process
Initial sketches were used to determine guiding designs for the 
three different devices. A rating process designated the top 
ideas which were then turned into rough prototypes. 

Lessons Learned

Multi-Sheet Joiner

Handle Placement Assist

Key Technologies

Vacuum generators convert
compressed air into vacuum to give
precise control over suction power.

Ultrasonic Sensors adds additional
layer of safety by preventing devices
from operating if any operator
joints or limbs are detected.

Pneumatic Glue Dispenser
provides a continuous stream of
cold glue to desired locations.

Piab F33 FCM Suction Cups
specifically designed to handle
paper without causing any creases
or tears in individual sheets.

Arduino based hardware controls
all automated equipment. Driving
code is developed using Arduino
IDE.
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1) Additional flow and pressure control should be incorporated 
to individually control pairs of suction cups. 

2) Guide rails should be installed along the sides of the handle 
placement device to standardize handle alignment. 

3) A brush or wet pad should be installed at the “home” 
location of the sheet joining device to prevent glue from 
hardening on the tip of the dispensing nozzle. 

4) Belts or rollers should be incorporated to pull sheet through 
the devices and add additional automation.1) Paper is porous which leads to 1 – 5 sheets of paper 

being picked up at a time depending on suction power. 

2) Guides are required to hold paper sheets in place due to 
the flexibility and tendency to curl of individual sheets. 

3) Dispensing glue in a controlled manner requires precise 
control of flow rate and glue properties.

Six guide pins standardize 
sheet alignment

Acrylic shield protects operators 
from moving carriage Linear rail slides carriage across 

paper sheets to dispense glue 

Carriage holds glue dispensing 
nozzle and compression wheel

Four vacuum generator + suction 
cup pairs grab on to the mouth of 

each paper bag

1” bore air cylinder raises a pair of 
suction cups to open bags

Compressed air supplied at 10psi
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* Presented values are based on a small number of initial trials


