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Background Custom Pressure Vessel Housing Cable Installation Demonstration
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Cable installation is a lengthy, labor-intensive process
that is often costly and unreliable. Delays and cable
damage during installation can hinder project progress
across industries. As cables are pulled through condult,
a pathway for cables, bends, inclines, and long runs
increase tension, making installation more difficult and
increasing the risk of cable damage and failure.

Project Overview

This project demonstrates large-scale cable installation
using vine robot eversion, in which an everting vinyl hose
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Figure 5, 6: Conduit Track Setup, Deployed Cables.

carries cables through conduit without damaging them. Figure 2: Custom Pressure Vessel. Result: Successfully installed two 100-ft CAT6 cables
To comply with university safety requirements, a Purpose: Store and deploy 200 ft of cable-lined everting hose. through 90 ft. of 4 in. conduit.

low-pressure housing was constructed to demonstrate e 10 psi maximum pressure e Hydrostatically tested o 390" bends, 10 ft. rise e Deployed at 20 psi
vine storage and deployment into free space, while a e Threaded rod spooling e Aluminum outlet with e Cable integrity maintained maximum pressure
separate high-pressure system demonstrated successful system with tensile loading structural bracket

navigation of complex 4 in. diameter conduit geometries. Eversion Model
Pressure Vessel Exploded View Hlign Prure “System
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Predicted Eversion Pressure vs Distance
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Bend 3 / Vertical

Purpose: Demonstrate vine navigation through conduit.

e 30 psi maximum pressure e Hydrostatically tested
e Rubber fire hose serves as e T-bolt clamp barbed
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Eversion pressure needed, P(x) [psi]

housing for everting hose connector Figure 7: Conduit Track Predicted Pressure Plot.
Pressu re Regulaticn System Deployment behavior validated the custom eversion model.
_ _ 2 T 1 Compressed air inlet COﬂClUSIOnS
Figure 1: Vessel Exploded View. e 4 5 P Iat th . .
BVC evlinder. 2) PVC endblates. 3) %4-13 12” steel bolt - Fressure regulator with gauge This project demonstrated a novel large-scale cable
1) 1 13c:y|n Ier, ) : e1q Easséid)dz- | S eg 50131’ I 3. Emergency relief valve installation method using vine robot eversion. Low-pressure
8)7/?’- X steel nut, 5)74:6\88 mbedde s”poo 8nutS )IAB' ' f L 4 4. M.anual on/off valve vine storage and high-pressure conduit navigation were
. ot regdidBéOd’ b)dd ; bearllng rc; Oer, 4) ;tee. ba J £ 5. Diffuser | successfully demonstrated. Future developments include a
eﬁrltng.s, )11 ABSem tel tt? nKUtt p182teét )I Z ha Jminum O 6. Outlet to vessel/high-pressure high-pressure metal vessel, active pressure control, and
outlet pipe, 11) outlet bracket, 12) Steel washers. Figure 4: Fitting Diagram. system motorized tensioning and vine retraction.
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