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Abstract

This article details the concept and design of a prototype self-
propelled material lifter (MLM) capable of transporting materials
to the roofs of two-story buildings. Utilizing a gravity-clamping
mechanism inspired by pole-climbing robots, the MLM Is
designed to ensure structural integrity and maintain a kinetic non-
slip grip on its track. Weighing under 60 pounds and compact
enough to fit in the cargo area of an average car, the prototype can
lift 200 pounds to a height of 20 feet. It Is constructed from cost-
effective rectangular tubing, using an A-shaped contact point to
secure the load. The article concludes by discussing the MLM's
benefits and potential future enhancements, such as battery
operation, different carriage configurations, and a riding platform.
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problem analysis, a conceptual
design for the portable lift
machine (MLM) was developed
utilizing Solidworks 2020 CAD .
The design focused on creating a
portable, one-person-operated,
and self-leveling device capable
of lifting heavy loads.

Mechanical Calculations: The design was analyzed using
mechanical principles to ensure its structural Integrity and
functionality. Calculations were performed to determine the
required dimensions, weight, and power requirements of the
MLM.

MLM Prototype
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the parts on hand the resulting gear ratio was 64:1 and the torque
peing Inversely proportional to speed resulted in 701 Lb.in and 42
RPM respectively. The motor and the Gear train were selected
pased on the speed and torque calculations in Table 1. The sum of
the parts weight totaled 59.36 Ibs. The MLM has dimensions of 33
In. wide, 15 In. deep, and 5 in. tall, making it compact enough to

fit an average car trunk space.

Table 2
Gear Train Reduction

Conclusions

This research presented a new application to climbing robot
technologies to provide a solution for individuals looking to lift
material and equipment to their two-story buildings. The
governing mechanical principles have been calculated and
described and proved to be a viable solution. The non-slip
condition Is dependent on the geometry of the contact points and
the coefficient of friction but not on the center mass.

Future Work

Later configuration will include all components as designed to
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prototype allowed for testing and refinement of the design.
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Small independent contractors
often face challenges when
transporting equipment and
materials to buildings and
rooftops. They frequently rely
on ladders, which not only

to determine the conditions that
prevent slipping and the factors
that control the state. Starting
with the principles of statics, an
object is In equilibrium if the
net force acting on it is zero. As
shown In Figure 1, the forces
acting on the MLM are the
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