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Summary

Early in 1982, the Aeronautical Research Laboratories
(ARL) were requested by the Airworthiness Branch of the
Department of Aviation (DOA) to conduct performance
tests on seven glider tow release mechanisms. The releases
included new and used examples. The tests were based on
Design Requirements relating to towing and launching of
gliders and were developed to investigate the relationship
hetween the force required to operate the release and the tow
cable load applied.

A series of plotted characteristics clearly showing this
relationship for each release is presented and discussed.

1. Introduction

During the decade following World War L. the launching of

gliders by manual means, such as the rubber shock cord
method, was generally superseded by techniques involving
towing, eg automobile towing. winch launching and acro
towing — the latter two methods being the most popular at
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present. Many designs of tow release mechanisms have
resulted from this development, and all with the two com-
mon aims of transmitting towing forces from the tow cable to
the glider over a range of tow cable angles, and the ability to
release the cable casily when required. Although such inter-
national Design Requirements as British Civil Airworthiness
Requirements (BCAR), Federal Aviation Authority (FAA), and
Joint Airworthiness Requirements (JAR) are available for tow
releases. there is little information on their operating
characteristics and performance. However, an analytical study
was made by Betts, Layton and Edwards(1) of a Schweizer tow
plane release in 1971,

This situation prompted the Department of Aviation (DOA)
in 1982, to request the assistance of the Aeronautical Research
Laboratories (ARL) in assessing the performance of tow
releases in terms of release operating force and tow load.
particularly for recent designs and for releases whosc
mechanisms have been subjected to normal service wear. Seven
glider tow releases were provided by DOA tor testing. The type



Reference Plane

Release Applicalion Helative to Helease Tow Rings Test Results
No Direction of Flight Condilion Used
1 Tow awcrall Parallel to Cadly wron hook, L3k A large Huelease would require
release base excessively ring operating lever system Lo
stiff rubber meel design requirements,
Z Tow aircratt Cage norinal to MNerw s small Release would reguire
fine ol Flight riny operating [ever systom Lo
el design reguireiments,
i Winch Mounting base worn GF A sinall Release body distorted
launch normal to Ccaye ring ring and 'Tost! under influence ot o-ling
line of flight "Brinelled" small ring and side loads,
4 Aero Low Bottum of sed but GEA small ring Mechanism self relpased
and wineh yood condition and 'Tast! under influence ol
launch paratlel to amall ring inelined loads,
line of flighe
b Aern Low LCage novinal Warn pivaots GFEA small A 1.5 s L ratio lever
to line of and hook ririg system necessary Lo comply
flight wilh design reguirements,
& Aprn Low (lage LY Wsed but GEA small ring Complhied wilh aero Low
and winch fo line of good condition and 'Tast' requitements, Selt relenased
launch flight small ring I wineh launch cases,
7 Acro Low Cage L3 to Used but tak A small ring Complied with acra Low
and winch Lo ot Flaght gqood candilion arkd "Tost’ small cases, Scll released in
launch ring winch launch cases,
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TABLE 1. Summary of Releases Tested and Results

of operation and condition of cach release is summarized in
Table 1, which includes the tow ring type used.

The purpose of these lests was not o compare the merits
and demerits of the releases tested, but to obtain performance
data for a number of typical tow releases at present in service.
The information gained has been disseminated to the various
authorities and where possible, the manufacturers involved,
with the hope that it will assist in the future design, design
approval, and performance assessment of glider tow release
mechanisms.

2. Procedure

A test procedure based on the combined requirements of
BCAR — Section E, FAA 43-13, and JAR-22, was devised to
accommodate the following categories of release:

(a) towed aircraft (ghder) releases:

(b) towing aircraft (tug) releases.

The main ditference between the design requirements for
these two types (summarized in Appendix 1) is that the
former should be capable of withstanding tow cable loads at
wider angles from the line of flight, as shown in the follow-
ing load cases and the aircraft reference diagram in Figure 1.
Load cases:

{a) Releases designed for towed aircraft (gliders);
{i} Aero tow
Load Case  Direction of Loading
L Line of flight
2. 30% to side of line of flight

o
3

Lire of .
flight

Glider tow cable reference
diagram

Downwards load

Towcable
.%\
Tow aircraft reference %]1‘1'_‘9]_01:
diagram il
P

FICURE 1-Towcable reference diagrams
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. 20° upward to line of flight

4. 407 downward to line of flight

3. 407 downward and 20° to side of line of flight
6. 207 upward and 20° to side of line of {light

(i1) Winch launch

Direction of Loading

Line of flight

30 to side of line of flight

75° downward 1o line of flight

75° downward and 20° to side of line of flight

Load Case

B

(b) Releases designed for installation in towing aircraft (tugs);

Load Case  Direction of Loading

I Line of flight

207 to side of line of flight
207 upward to line of flight
207 downward to line of flight
157 upward and 15° to side of line of flight
15° downward and 15° to side of line of flight

R R e

Side load cases were introduced into the winch launch test
procedure for better representation of service conditions than
is required by existing Design Requirements.

Each release was mounted in a jig and placed in the ARL
Tate-Emergy universal testing machine (Figure 2). The jig was
so designed that cach release could be mounted at the correct
installed angle in relation to the direction of the load applicd
by the two cable. Tow cable loads were applied to the release
in 1000 N (225 1bf) increments up to a maximum load ol 7500
N (1685 Ibf).

At cach 1000 N (225 Ibf) increment a spring balance was
used to measure the release-lever force required to release the
tow cable.

3. Results

3.1 Release Number 1:

General Description: This release was designed and
manufactured for use by towing aircraft and is illustrated in
Figure 3.

The mechanism consists of a swinging hook and retaining
latch assembly. It was attached, by a weld, to 2 mounting foot
and employed a rubber block to act as a combined spring
mechanism and stop for the swing hook.

The hook had a maximum working load of 5,340 N (1200
Ibf) stamped on its side and was not loaded beyond this value.

Condition: The worn condition of the hook suggested it
had experienced considerable service, including evidence of
high towing ring bearing loads (refer to Figure 3, point B). The
rubber block had become extremely hard, thus making it
impossible to latch the hook in its correct locking position. The
block was cut back to alleviate this problem.

Results: The results indicate (Figure 11) that the release was
capabie of taking the specified 5,340 N (1200 Ibf) tow cable
load in all the prescribed directions. The maximum release-
lever force of 390 N* (88 Ibf) implies that a leverage of 3:1
would be required to satisfy BCAR — Section E (cockpit
release handle force not to exceed 134 N (30 1bf).
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FIGURE 2-Glider release mounted in Tate-Emergy test machine.

3.2 Release Number 2:

General Description: The release was manufactured in
Australia and was designed to be used by towing aircraft. The
body of the release was fabricated from welded steel plate, as
shown in Figure 4.

Condition: This release was new.

FIGURE 3-Release number 1.
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FIGURE 4-Release number 2.

Results: The release satisfactorily withstood all the loads
in the directions specified for tug releases and the 7500 N
(1685 Ibf) maximum load. The maximum release lever force
recorded was 605 N (136 Ibf) and would require a lever ratio
of 4.55:1 to satisfy BCAR — Section E, refer to Figure 12

3.3 Release Number 3:

General Description: This glider release, Figure 5, was
manufactured tor winch launch applications. It is normally
located on the bottom of the fuselage near the center of gravity
and (apart from the hook which was a steel forging) was
tabricated from welded steel plate.

Condition: The release had a great deal of wear around
the hook and cage arcas.

Results: Structural distortion of the release occurred when
the maximum load was applied 307 sideways. Serious distor-
tion of the release mounting feet was also observed during
case 1. Figure 6 shows the permanent distortion which
remained after the load was removed. The maximum release
lever force, for the load case which produced distortion, was
1200 N (270 1bf) maximum. The test results are shown in
Figure 13. It was observed that the release operating force
qaried up 10 25% under a given tow cable side load depend-
ing on the orientation ol the tow rings with the release
mechanism jaws.

3.4 Release Number 4:

General Description: This release was manufactured for
use by eliders in cither acro tow or winch launch applications.

It was fabricated from welded steel plate and, as indicated
in Figure 7, employed two guide lugs instead of the more
commonly used cage.

Condition: Although this release had experienced service
the general condition was good.

Results: This release did not comply with BCAR — Section
E for either the aero tow or winch launch applications.

The release operating [orce was 187 N (42 Ibt) maximum
which was considerably lower than the three previous releases,
Figures 14 and 15,

The tests were limited by the tendency ol the release to allow
the rings to twist off the hook when the tow cable was angled
to the line of flight. The release did not meet the acro tow
case 3 (207 upward load), case 4 (407 downward load) and
the winch launch criterion of 75° down load.

3.5 Release Number 5:

General Description: This release was manufactured
specifically to be mounted in the nose of gliders. It was
constructed from welded steel plate and employed a fixed ring
cage. Refer to Figure 8,
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FIGURE 5-Release number 3.

o

FIGURE 6-Release number 3 showing distorted body.

FIGURE ~-Relecase number 4.

FIGURE &-Release number 5.
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FIGURE 9-Release number 6 mounted in testing fixture.

FIGURE 10-Release number 7.

Condition: The mechanism of this release, showed signs of
considerable wear, but it was classed as being still serviceable.

Results: This release achieved all the glider release tests and
required a maximum release force of 210 N (47 1bt), Figure 16.
This suggests that a cockpit lever ratio of approximately 1.5:1
would be required for it to conform to the relevant BCAR.
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FIGURE 11-Release number 1/Tug release
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FIGURE 12-Release number 2/Tug release
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FICURE 13-Release number 3/ Winch release
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FIGURE 16-Release number 5/ Aerotow"Nose" release
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3.6 Release Number 6:

General Description: This release can be used for either
aero tow or winch launch operations. The manufacturer
has recommended that it can be used for gliders not exceed-
ing 750 kg.

The body of the release was fabricated from welded steel
plate. similar to release number 5, except that it was fitted with
a spring loaded muzzle cage and an “overcentre” adjusting
screw. It is shown fitted into the testing fixture in Figure 9.

Condition: The release had been used. but was still in
good, serviceable condition.

Results: This release was successtul in all the aero tow load

cases, but did not satisty the winch launch cases, due to self

releasing under 757 down load conditions.
The maximum release lever force of 250 N (56 1bf) as shown
in Figures 17 and 18 was compatible with releases 4 and 5.

3.7 Release Number 7:

General Description: This release was manufactured
primarily for use in gliders, and is suitable for cither acro
tow or winch launch operations, Figure 10. The construction
was different from release No. 6 in that it had an investment
cast body.

Condition: The release had been in service, but was in
good condition,

Results: This release succeeded in the acro tow load tests.
but not in the winch launch tests for reasons similar to those

for release number 6. It exhibited the lowest release force of

all releases tested. The release force — Independent of cable
load — was 102 N (23 Ibf) maximum, see Figures 19 and 20.
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FIGURE 17-Release number 6/ Acrotow-Winch release

FIGURE 18-Release number 6/ Acrotow-Winch release
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FIGURE 19-Release number 7/ Acrotow-Winch release
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FIGURE 20-Release number 7/ Aerotow-Winch release

4. Conclusions and Discussion

(a) Both releases tested under the tug criteria, ie release
number 1 and release number 2, passed the tests, but would
require cockpit lever ratios of up to 4.5:1 o satisfy BCAR
section E.

(b) Release number 3 would not sustain winch side load
case 2 without additional side support. Also. it would
require strengthened mounting feet to comply with design
requirements.

(¢) Releases 4, 6 and 7 did not salisfy the winch launch
criteria because of the tendency for each release mechanism
to “selt release™ when the simulated towing load was inclined
to the line of tlight.

(d) Releases 5. 6 and 7 performed satisfactorily under the
acro tow criteria. However, release number 4 would not tol-
crate side loading without releasing prematurely. (It is
understood that side angle plates are fitted in some installations
to alleviate this problem).

With the exception of release number 3, which required a
maximum operating force in excess of 1110 N (250 Ibf}, none
of the releases tested required excessive operating forees,
although a lever system would be required for all releascs,
except number 4 and 7. However, the number of releases from
the sample which failed to transmit maximum towing loads,
as a result of self releasing was significant, and was con-
sidered to be partly the result of inadequate maintenance and
adjustment data.

While working on this project the author formed the opin-
ton that the inherent ruggedness and mechanical reliability of
tow release mechanisms in general. plus the lack of mainte-
nance and testing data, have combined to produce a “fit them
and forget them™ operating atitude. It is believed that this




situation could be improved if consideration was given to:

(a} The assessment of all existing design requirements with
the aim of producing one comprehensive international desian
and performance standard.

(b} the provision (by manufacturers) of adequate installa-
tion data and performance characteristics of cach release
mechanism.

(¢) the development and promulgation of suitable
maintenance schedules and service testing procedures by

controlling authorities.
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AL a tow-cable load of 3340 N not 7.500 N,

APPENDIX ]

SUMMARY OF GLIDER TOW RELEASE REQUIREMENTS

The requirements for glider tow releases can be categarized inta two groups as [ollows:

Group Description
H Glider releases relevant
10 towing aircrali-lugs.
2 Ghder rejeases refevant

w towed aircraft-gliders.
Summarizing the requirements for glider tow releases:

SECTION 1; Towing aircraft releases (Tug)

()  Clreular 43,03 Punt 2 specifies that the

) BCAR-Section E did not specily any re

SECTION 2: Towed aircraft releases (Glider)

Design Requirements
FAAA3-13 Pant 2

FAA 4313 Part 2, JAR-22,
BCAR-Seciion E,

Lest of the release mecd noonat iliuatrate that o is
poweight (AUW ) of the ghider, seting rearward within o

of Might ol the wreraft
lease requirements, (L is not applicable w wwing atreraft-Edunor.)

L) FAA Advisory Circulur 4313 Pan 2 recommendations for gliders state that the release must be capable of with

in the following directions,
- Line af {light.

ding a lead wwice the maximum AUW of the glider, or 904 bl whichever is greawer. This kol o be applied

Ferward and upward 30 degrees from line of fight.
Forward and downwird 73 degrees from line of fight
Forward and sideways 30 degrees from line of flight ireler 1o Fipure 1.

G JAR-22 fur gliders specifies thal the release must be capalle of withstanding 1.2 Qaom where Qnoem is assumed t

be the preater of:

bl

the rated ullimate strength of e towing cable.

- 1.3 tirnes the glider muximum AUW.

5,000 N (1,125 1bD),

The direction of lvading is:

s Auro low
- Line of fight.
Forward and upwards 20 de
- Forw:
- Forward ar
it Winch launch

grees [rom loe of i1
d downwards 40 deprees from Line

wl sideways 30 deprees fram line of Teil,

Forward and downward at an angle ranging from O degrees 1o 75 degrees from line of flight,

Two addilional requirernents of TAR-22 relaw to the release handle loree and displucerment, They are:

1i retease handle force must not exce

0N (45 1Bl

il The range of ravel ol the release mechanism in the cockpil must not exceed 120mm {including free
travel).
5] BCAR-Section E for gliders specifies that the glider release must meet te following conditions:

1 The release must be cupuble of withstunding surge loads vader acro ww o

ast the breaskmy sirenpth

of the 1ow cable, where the recormmended minimum cable srength must exceed 1,000 |b[.

Under winch loads this value s mereased by a factor of 1.2 or to tie lowd required o balanc

the toty)

pitching mopent of the glider, whichever is less.
ii. The release-handle force must not exceed 133N (30 (b0

The direetion of loading 1s:

L Aero low:
Line af fHght.
- Forward and upwards
Forward and downw
- Forward and sideway
iL. Winch launch:

25 [rom line of Tig
ol fhight.

Forward and downward alan angle ranging from U degrees 1o 75 degrees frem line ol Digat
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