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TOWPLANE HOOK DESIGN AND OPERATIONAL TESTS

W. J. Betts, Arlington, Va., U.S.A.
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CONTRILEBUTION O FRICTIOM

As shown in Fig. 1, the [friction con-
tribution is a function of the rslease
lateh angle. This friction is determined
by the magnitude of the normal foree (W)
rasolved parallel to the axis of the latch
arm. This force is:

N Cos B Cos (a4 - 8)

Multiplying by the coefficient of friction
vields the force normal to the latcl arm
at the point of contact of the latch pin
with the hook arm. Taking moments about
the latch arm pivot, the unlatching [orce
due to friction is:

PP c Cos B

arm and a longer and articulated latch arm,
arm (Configuration C), a longer latch arm,
ard a ball bearing race on the lateh pin
(Configuration D). Trese hooks are de-
scribed in Figs. Za and 2b,

Tests on Rirplanes

In addition to leoading Lhe hooks, the
installation in the aircrafl Zrom the Took
to the cockpit was tested, In the instal-
lation tested, the mechanism consisted of
a flexible push-pull cable (choke cable)
from the cockpit back to a point four
Teet forward of the hook. At this poinz,
a length of stranded aircraft cable was
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Also, the contribution due to friction is

a function of the coefficient of friction.

A wvalue of 0,7% was assumad for the static
coelficient and a value of 0.40 was assumad
for sliding friction.
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The determination of M, as a funclion of
v oand T, then, must be determined Lor each
type of hook geocmetlry.

LOAD ‘TESTS

By means of & weiaht and fulcrur ar-
rangement, the lhooks in gquestion were
load tested at leads Irvom zere Lo 764 1b,
and the release load measured. Dug toc
the limitations of the test equipment,
311 loads were applied parallel te the
axis of the hoox, i.e,, with no vertical-
or side-force component.

Tesis on Heoks

Four hooks were Lested: Lthe baslc
hook, Schweizer Part Number 12112-15
(Corfiguration A); a basic hock with =
radivg on the hoeck arm (Configuration B):
a pasic hook with a radius on the hook

attached., This cable passed through s
tube cut the tail of the aircralt where
it was terminated at the hook.

The release load at the cockpit was
medsured wilh a steady lead applicd at
the latch arm.
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RESULTE AND DISCUSSION

Aralylical Study

The eguation developed in the analy-
si15 was applied Lo the operational tow
reledse, Schweizer Part #12012-15, (Fig. 2
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Ficure 2h. Tow looks Tested--Physical Characteristics
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TOW HOOKS TESTED
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