
Automated De-Icing Machinery and the Process of Surface Cleaning

Design Prototype

A possible future modifications could be adding a vibration 
machine to help all the salt fall through the funnel into the tubes. As of 
now, due to slight design error, some salt gets stuck in the pipe that 
connects the funnel to the larger PVC pipes. 

Another modification that will be made in the near future is 
replacing all existing parts with 3D-printed and laser cut parts. This 
will make sure for no design errors(such as the previously mentioned 
ones), so the design of this attachment will be much more efficient and 
fool proof. Thi will also fix the issue of salt falling through the 
dispensing mechanism after the innovation is turned off. The leaf 
blower will still be used as it is right now. 

In addition, this machine will be an adapter, and as of right now, it 
is only adaptive for one particular leaf blower motor. Adapters can be 
different sizes to fit different leaf blower motors, helping to expand the 
possibilities of where this design can be used.

Future Modifications

Conclusion

We would conclude that this innovation was mostly successful. 
The innovation performed to near perfection. There are only a few 
issues with the design that will need to be addressed. One being that 
once the machine is turned off, a slight amount of salt still falls 
through the dispensing mechanism. This problem shall be fixed with 
3D-printed and laser cut parts (discussed in Future Modifications), 
which will be completely flush, due to the dimensions being precise. 
Additionally, not all of the salt falls through the dispensing 
mechanism, due to it being caught on the lip of the connection between 
the PVC pipe and the funnel. The vibration machine discussed in 
Future Modifications (see below) will address this problem. Overall, 
this innovation was success in achieving its purpose and desired goal.

Materials  

Dispensing Mechanism
The main aspect of the automated de-icing machine was the electrical part that released the salt. For this part to be created, two discs were created in Autodesk 

Inventor, which were two funnel-shaped discs that each had the same diameter on one side. When put together, they both make the shape of a funnel with a 
common taper angle. Both have a similar hole of the same size slightly offset from the center, which is shaped like a quarter of a circle, that align when the two 
parts are put together. The smaller disk was glued into the inside of the funnel, which had a similar taper angle. The larger one was glued to a servo, which was 
attached to a metal rod. This metal rod was bent and adjusted to grip onto the rim of the funnel so that the servo’s end was centered in the funnel and the large disk 
could easily fit into the space. Once the servo was installed in the funnel, it was attached into an Arduino. We wrote a program to turn the servo ninety degrees so 
that the holes would align when a button was pressed. When pressed again, it would turn ninety degrees in the opposite direction. When the holes are aligned, the 
salt would be able to fall out. The water jug will act as salt storage, which will be cut for the funnel, glued on, and painted with the funnel. 

Main Blower
The main tube of the automated deicing machine is divided into two sub tubes. The one thin long tube then goes into a lid on the second larger tube that is 

connected to the blower. A smaller tube, that is connected to the dispensing mechanism, goes through both of the sub tubes. To create this tube we started by 
cutting the PVC pipes to the length we wanted. Then we cut the lid to have a hole equal to the size of the smaller PVC pipe. Next we cut through both PVC pipes to 
be able to fit the small pipe that is attached to the dispenser. After that we used glue primer and rubber cement to attach all the parts. 

Methods

● Black and Decker LSW221 20V MAX Lithium Cordless Sweeper
● 3x PVC Pipe
● Arduino Duemilanove 
● Wires
● Servo
● Metal Rods
● 3D Printed Parts
● Laser Cut Parts 
● Funnel
● Water Jug
● Screws
● Rubber Cement
● Primer

Introduction

Winters have been known to be terrible seasons because of the 
severity and consequences of falling on ice. We have sought out to 
create an innovation to increase the efficiency of spreading salt on 
pavement to prevent this problem. Initially, the Salt Blaster was a 
machine supposed to be installed on the side of a road in order to 
prevent car accidents and keep drivers safe. Through our idea 
development process, we eventually reached a decision that this was 
simply not a feasible invention, as it would be costly and practically 
useless for the rest of the year. Eventually, we came up with the idea of 
making an attachment to a leaf blower motor to make it easier 
residentially and commercially to spread salt on a driveway, sidewalk, 
or parking lot. This idea is the one presented today, as is seen with the 
prototype. Although it has some issues, it does perform its required task 
with minimal effort and high efficiency.
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This photograph above shows the main prototype: 
the automated de-icing machine adapter for the leaf 
blower motor. The salt would drop into the smaller 
PVC pipe, where air would blow the salt out of the 
prototype and onto a pavement or other surface. 

Like the photo on the upper left, this photograph is of the 
automated de-icing machine adapter. From this top view, 
the electronic components of the mmachine can be seen. 
The servo rotates to allow the salt to enter the air chamber 
through holes in the rotating disks attached to the servo. 

The adapter has been made and sized specifically to 
fit on this Black & Decker leaf blower motor. With 
this prototype in the future, it could have a larger 
variety of sizes for different leaf blowers. 

To the left is the adapter inserted onto the leaf blower 
motor. Nearby the switch to the motor, there will be a 
button attached to the Arduino designed to cue the 
servo to spin when pressed. To the right is a profile 
view of the model/ In that the parts are seen to fit 
together as planned, with the adapter attaching itself 
onto the leaf blower motor. No air will escape 
through any other way besides the front of the air 
chamber (smaller PVC pipe). 
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