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(PREFACE]

This report is submitted as a requirement of
Purchase Request No. 62269/SR7-5050 with

Naval Air Development Center, Warminster,

AR

Ry

ﬁ Pennsylvania 18973. The Purchase Request
& was for services and materials to fabricate
;‘% ; a laboratory model of a rigid skirt hold-down
3 system, The model is approximately one-half
;: scale of a system presented in Sandaire Report

SAE 77-005, developed under Contract
N62269-77-C-0046. This report covers the
construction details of the model. 4
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SANDAIRE : 1

This is a report on the design and construction of an approximately one-half
scale laboratory model of a rigid skirt hold-down system. The model was
based on a configuration presented in Sandaire Report SAE 77-005, developed
under Contract No, N62269-77-C-0046, for Naval Air Development Center,
Warminster, Pennsylvania. This basic configuration has a 10,000-pound hold-
down force at 1.824 psi differential pressure. It is reproduced from the

original report and presented as Figures 1 and 2,

The initial model design was based on a one-half area scale of the configura-
tion shown in Figure 1. It was later agreed with NADC personnel that the
model would be a one-half scale force model using 3 psi differential pressure.
This results in a dimensional scale of .551 to 1 and an area scale of .304 to 1.
The basic dimensions are shown in Figure 3, ond drawings used in the construc-
tion of the model are presented in Figures 4 and 5. A stress analysis is

enclosed as Appendix A,

The skirt is constructed of a pine wood core faced with aluminum sides. This
method minimized the tooling required to assure the skirt shape and cross-
section required. In aoddition, the use of a wooden core facilitates the
installation and replacement of the deck contact seal. The dimensions of the
skirt were dictated by the cross-sectional moment of inertia required to prevent

the flaot sides from deflecting and causing binding with the platform.

The platform was mode from a section of aircraft cargo flooring and consists of
a solid end-grain balsa wood core with two .040 sheet aluminum facings
attached by adhesives. The basic flooring material was fabricated by M. C.
Gill Corp., El Monte, California. Standard AND 10139 "Z" section was
bolted to the platform to distritute the 5,000-pound hold-down force to four

reaction lugs.




SANDAIRE 2

Two spring-loaded pneumatic actuators are attached between the skirt and
platform to provide snubbing action and to raise or lower the skirt. Knowing
the actuator piston area (2.405 ond 2,209 square inches, respectively), ond
the system actuation pressure, the skirt seal contact force can be determined.

This may be of some benefit during final system testing.

The total model weight is 71.5 pounds and consists of a skirt-actuator weight
of 36 pounds and a platform weight of 35.5 pounds. A comparable flight

unit would be lighter weight.

A Rotron, Inc. DR8 (10 hp) regenerative blower was purchased as the vacuum
source for the model. It weighs 250 pounds and must have a suitable support
during operation because of its weight and starting torque. Therefore, it is
not feasible to connect the blower to the model at this time, but a small shop
vacuum cleaner was used to check out the sealing characteristics. It appeared
from this limited test that the model should perform quite well during the final

test phase.
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