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PALS utilizes a fully computer-controlled pneumatic weight management G 2

system. A pneumatic linear actuator in a closed-loop feedback system driven by 0 6 PALS utilizes a pneumatic lifting system connected to a steel lifting
a force sensor maintains a constant force offset on the patient. With the S-Shape Threaded [ cable to control the user's position. The user places themselves
actuator running at 150 psi, more than 700 lbs of lift can be applied while being Force Saneor —I = below the harness and is strapped in. They are then lifted into
able to cycle approximately 6 inches every second. An electric winch is used to .. . . . . . .
. : ) : : ) position via electric winch. Once the user is in place, the frame is
lift the patient from his or her wheelchair while also acting as a safety feature — di .. d th , ¥ h hine i
should the patient fall. The force generated by the linear actuator is imparted to | nos moved into position and the pneumatics take over. The machine is
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SouibwAcing " desired weight offset. Information from a force sensor is
continuously being processed and relayed to the pneumatic system
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the patient using an overhead nylon lift strap attached to a carbon fiber sling bar
with two attachment points whereby the harness for the patient is secured. The
nylon harness is adaptable to patients with a waist range between 81.0 and
122.0 cm, and provides support about the torso, underarms, and shoulders of
the patient for increased stability and comfort. All these systems are neatly
contained in a mobile frame system light enough to be moved by a single

physical trainer. The system presented, therefore, is a significant contribution in
wimprovement of functional electrical stimulation (FES) patient rehabilitation.
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* Constructed from 4x4” and 1/8” 4 Cost Overview N = \ e —
thick steel tubing i \
 4“ Caster wheels and pedal brakes Total Cost of PALS - $3179.85*
allow for mobility as well as stability Frame - $1079.41 Harness - $100.16 Weight Mgmt. - $1511.71 \ SN\
P &  Welded brackets reinforce areas of _ Controls - $353.57 Safety - $135.00 y d“’"‘ | safety Comtrols
high stress
T * Fits through standard doors - .
9& * Push handles allow for easy / Safety Subsystem \ o s Mobilty —
\Line troing of frame subevetem maneuvering / * Hoist provides necessary tension to counter a free- rovens er o ";,,,,:':.::,:‘
. fall scenario should the harness straps fail. _ —— o e
// T \WEIght Management Subsystem \ * Lifts patient from wheelchair, remains attached to — User
-L 3 * Steel lifting cable usedto /" Y harness during.; use. o —= -
support weight of user * When handle is released after initial placement of — e
* Hollow aluminum sling bar the patient, an automatic break will hold the load. Lionan
attaches to harness * Max Working Load: 880 Ibs.
u * Pneumatic actuator allows * Factor of Safety: 2.35 Fin et for e
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* Implemented using an Arduino Uno board, / ) o _ * Composed of nylon fabric with ey %%
powered with a 12V AC-to-DC wall adapter with i padded sewn foam inserts 1y serveabiy
a Bluetooth module to allow for wireless it o * Nylon straps and safety buckles fit g (.
connection to a computer for parsing force and e AR e an individual with a torso size % / B
pressure data to a control environment such as (i3 —LL ranging 81.0 cm to 122-9 cm — iy obot
rduino uno microcomrater  LADVIEW to maintain Pneumatic Pressure % 4 ﬁ: ‘H X \|L * Looped straps wrap patient This customer needs map is meant to show it
s N tAhrough C!OSEd loop proportional c?nt.rol. 1% ‘{‘"‘“;}‘;: L , ! [ ;g;;g,e; ::;ougtl‘.l thte D-rlng: ;nd at':tach to smmmamiw the features inspired by each unique customer
proportional control valve solenoid is - __ | patien s.uppor ar above need. The customer needs on the left are
connected to both to the pneumatic actuator \F sl W =iretricy i) * Round aluminum stock welded to mapped to the metrics that were weighed for each subsystem. The metry
and to the Arduino board to control the weight s _/ sling bar where nylon straps &nap to each subsystem and those are mapped to the unique features.
offset. Technical Drawing of Harness secured /Th . \
e A hand-held button controller connected to the ank You! The PALS team extends our greatest gratitude towards
L o Arduino with a receiver module and decoding our sponsors Northrup Grumman & Cummins Inc., the Non-Linear
. puchbution Comrollr output module would act as the user interface * _The reported cost values for each subsystem includes OTS parts, raw materials, Controls Group, and the MAE Design Faculty for helping us contribute

manufacturing and MFG labor, energy consumption, and assembly labor. \_to the improvement of FES patient rehabilitation. .




