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Novel housing for electrical and fluid connectors

NASAs Kennedy Space Center seeks partners interested in a novel
ruggedized housing for electrical or fluid umbilical connector that
prevents intrusion of dust, sand, dirt, mud, and moisture during field use
under harsh conditions. The technology consists of a pair of hand-sized
protective umbilical interface housings, each containing a connector with
an integrated end cap. When the end cap covers the connector, the
connector is protected. Each housing has a unique lever assembly
connected to the end cap that, when squeezed, flips the end cap up to
expose the connector. When in the up position, the two end caps face
each other. To mate the connectors, the levers on both housings are
squeezed, raising the end caps, and the two umbilicals are joined and
twisted to couple them. Once the connectors are mated, the levers on
both housings are released. This simultaneously seals both the umbilicals
and the end caps. When dealing with cryogenic connectors, a purge can
be applied to the housings to prevent icing when the connectors are
demated.

BENEFITS

Protection - securely shields connectors from
dust, dirt, mud, and moisture

Rugged - withstands harsh environments and
rough use (e.g., being dropped, stepped on,
or rolled over)

Cryogenic fluids transfer - housing can be
purged to avoid icing when demated (e.g.,
liquified natural gas)

Scalable - can be sized up or down for
different-sized connectors

Ergonomic - designed to be easily held in one
hand; requires minimal pressure to open and
close

Modular - any COTS connector can be
installed and swapped in a modular, universal
housing



THE TECHNOLOGY

These connectors are designed to be used in harsh environments and to
withstand rough handling, such as being stepped on or rolled over by
wheelbarrows or light vehicles. If the demated connectors are dropped or
placed on the ground, the end caps will shield them from damage and
contaminants. When mated, the seal between the housings and end caps
keeps contaminants out. The end caps are latched to the housings so
that the caps cannot be unintentionally opened; this latch can be opened
only by depressing the levers. The spring used to open or close the cap is
constructed of a shape memory alloy, allowing the cap to be opened and
closed an almost infinite number of times. The cap actuation levers are
designed so that only a 3/4-inch pull is needed to open the cap a full 190
degrees. The housings can accept most commercial-off-the-shelf
electrical or fluid connectors (including those designed for cryogenics),
thus eliminating the need for specialized connectors in hostile
environments. The housings can also be grounded and scaled up or
down to accommodate connectors of different sizes. The housings can be
constructed of steel, aluminum, composites, or even plastic, depending
on the environment in which they will be used and material cost
constraints.
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APPLICATIONS

The technology has several potential applications:
m Military operations

B Space operations

m Desert operations

® Mining operations

m Cryogenic fluid, oil and refinery operations

PUBLICATIONS
Patent No: 9,431,778; 9,653,838
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NASA's Technology Transfer Program pursues the
widest possible applications of agency technology
to benefit US citizens. Through partnerships and
licensing agreements with industry, the program
ensures that NASA's investments in pioneering
research find secondary uses that benefit the
economy, create jobs, and improve quality of life.
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