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FOREWORD

Functional tests to evaluate thermal radiation closure
operation from the closed position were conducted at the
Naval Weapons Evaluation Facility , K i rtland Air Force Base ,
Albuquerque , New Mex i co , on 16 February 1972. Tests were
initiated upon a request from Naval Air Systems Command
(AIR— 530323A) to evaluate closure operation for possible
binding , Interference with canopy release handles , and ease
of detent -release handle actuation.

These studies were conducted under AIRTAS K A3403408/
2068/2F00523401 dated 28 June 1971 from Naval Air Systems
Command (AIR-530323A ).
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ABSTRACT

Tests detailed in this report were conducted by Naval
Weapons E valuation Facility personnel to evaluate ease of
operation , binding encountered , and any possible inter-
ference with canopy release handle or other instrumentation /
equipment while ma nually actuating the thermal radiation
closure from the closed to the open position. Three pilots
in full flight gear , two maintenance personnel , and one
project engineer participated in these tests. No particular
probl ems were encountered which could lead to inadvertent
canopy ejection. Use of the left arm to actuate the detent
release lever presented no problem s , and mi n ima l s li d i ng
fri ction between segments with no evidence of binding was
observed .
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IN TRODU CT ION

Functi onal testing of the thermal rad i at i or . closure (TRC)
ins talled in Naval Weapons Evaluation Facili ty (NWEF) A -7C
aircraft BuNo 156739 was Initiated in response to a request
by A IR-530323A to evaluate TRC oper ation for possible
binding, interference which could lead to inadvertent
actuation of canopy rel ease handles , and ease of dete nt-
handle actuation. These tests evolved as a response to
A IR-530323A letter of 8 February 1972 requesting NWEF review
and comment on recommendations defin ed by the Aircraft
Accident Board as a res ult of an A-7E aircraft accident
involving inadvert ent canopy jettis on , TRC implos i on on the
pilo t , an d subse quent pilot seat ejection.

P URPOSE

The purpose of tests conducted by NWEF was to fu n ctio n -
ally evaluate manual TRC operatio n from the closed position
to check for any contributory factor s which may have led to
pilot ejection.

TESTS AND RES U LTS
NWEF tests employed the TRC Ins talled i n A -7C aircraft

BuNo 156739. ThIs aircraft has been used for extensive TRC
light - leakage tests at NWEF , but the TRC has been actuated
only rarely during flight. During l ight - l eak ’ge tests con-
ducted in Apr , . 1971 , this closure was actuated approxi-
mately 40 tImes pneumatically and 70 times manuall y . No
problems involving binding or interference du ring either
opening or closing operations were noted during the entire
test series. Details of light - leakage tests are presented
in NWEF Report 1079 dated 20 April 1971 .
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Three A —7 pilots were selected to par ticipate in this
test series. All were dressed in full flight gear (Fi g. 1)
and were buckled in to simulate as closely as possible pilot
restrictions at the time of the accident. Each pilot was
instructed to manually open the TRC from the closed to the
open position a minimum of five times. Each was also in-

structed to use one hand only at the center (FIg. 2) right
side (Fig. 3) and left side of the TRC jr a n effor t to
induce binding. The TRC handles on left and right sides
were also used individually for op eni n g the closure. No
binding was encountered either by the pilots , the mainten-
ance personnel , or the project engineer. The maintenance
personnel and the project eng ineer performed the same opera-
tions but were not strapped in or dressed in flight gear .
Further , the projec t engineer was able to open the TRC with
his left arm only without removing his right hand from the
control stick. This was accomplished by actuating the detent
release handle with the left elbow and apply ing an . upward
opening pressure on the handle at the forward left edge of
the TRC. However , one of the pil ots who was of smaller
stature than the engineer , noted that it was next to
impossible for him to open the closure with ore hand , but
he had no difficulty whatsoever in depressing the detent
release handle with his left elbow and opening the closure
with his right hand (Fig. 4).

It was noted by all test personnel that the TRC could be
manually raised approximately 2 inches before encountering
resistance to further motion because of the detent slots .
This condition is illustrated by Fig. 5.

At no time was any Interferenc e with the canopy release
handle or the emergency canopy release handle noted . It is
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FJ IL’ RE 2. TRC Operation , Hand Pressure at Center of TRC.
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considered highly unlikely that either handle could be

actuated during opening of the TRC from its closed position.

AB N O RM A L S IT UA T I O N S C O N S I D E R E D

It was considered that for some reason the seat may not
have been full y lowered and the back segment may have been
binding against the top of the seat. It was found possible
to move the closure to the ready position with some binding
o bserved. However , as the TRC was moved through the rest of
its travel , the seat was automatically moved to its low est
positi on and the seat up/down switch was disengaged. If the
system is operating properly, there is no possibility of
binding on the top of the seat from the fully closed position.

Comments by maintenance personnel revealed that if the
TRC segments got out of their track , it could become im-
possib l e to induce further motion. However , this condition
would not cause canopy jettison.

ere is also a possibility that phrasing of operational
checkout procedures could lead to possible problems in stow-
ing the TRC past its second detent positio n . The procedures
i n NAVA l P 01 -45AAE 2-3 , Sec t ion  V I I  , Step 6, do not specify

that it is necessary to continue depression of the detent
release handle past the second detent (ready position) for
sm ooth closure operation. Failure to continue depression
can result in locking up of the closure a~ the ready

position. Continued application of force will then result
in bending or possible breakage of the locking arm assembl y .

8
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CONCLUSIONS

No ev idence  of b inding was noted dur ing TRC manual
open ing  ope ra t i ons .

2. The TRC can be eas i l y  opened manual ly  w i t h  a min imal
amount of practice by placing the left arm on the detent
release handle and either pulling on one or both handles
located on the forward edge of the TRC or at the center
f o rward  edge of the TRC i t se l f.

3. There is no apparent way in wh i ch  e i ther  the normal
canop y re lease  han dle or the emergency canopy release handle
cou ld  be ac tua ted  during TRC manual opening operations.

4. The TRC can be opened approx imate ly  2 inches before
engagement of the f i rs t  detent.

9
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RECOMMENDAT IONS

1. E n s u r e  a d e q u a t e  TRC m a i n te n a n c e i s per form ed to
ensure ease of opera t ion  w i thou t  binding.

2 . Prior  to any f l ight  In wh ich  the TRC is to be used ,
require the pi lot  to man ual ly  c lose  and open the TRC as par t
of pref l i ght checks .

3. When it becomes necessar y  to open the TRC dur ing
f l i gh t , require that a l t i tude and heading hold be ac tua t ed
so that both hands may be used to open the T RC.

10
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APPENDIX A

TEST PLAN 72 —7
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A P P E N D I X  A

3 February 1972

THERMAL RADIATION CLOSURE OPERATION

1. Test Plan No. : 72—7

2. P ro jec t  Of f i ce r :  LCDR J. E. Ford ice , X — 3 l 5 l

3. Pro jec t  Engineer:  Mr. L. L. Langdon , X-3 15 1

4. Other Key Personnel:  None

5. TA No.: A34 0 34 0 B/ 2 068 / 2F0 05234 01

6. WR or P0 No.: EOB

7. Segment (Charge )  No.: 1927

8. Tes t  Dates: 3-7 February 19 72

9. 0. D. No.: Not Required

10. Hazard Form: Not Required

11. Test  Loca t ion :  Al l  tes ts  w i l l  be conducted in the NWEF
hangar or on the NWEF f l ight  l ine.

12. Tes t  Items : One A - i C  w i t h  a manual l y  operab le  TRC w i l l
be used .

13. Test  Purposes: To gather add i t iona l  f a c t s  and exper ience
w h i c h , when added w i th  the remarks of f leet  p i l o t s  ga ined
in ma ny conversa t ions , w i l l  enable NWEF to make a
determinat ion on the su i tab i l i t y  of p i lot / main tenance
personnel de pressing the de tent release handle w hile
manually operating the TRC to the stowed position.

1 4. Test Description: A minimum of three (3) A—i qualified
pilo ts in full fligh t gear and two (2) maintenance
personnel (who normall y work on the A- i TRC) will

12 
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manuall y operate the TRC in the A-7C a minimum of
f i v e  (5 )  t imes each from the c losed pos i t ion  to the
stowed pos i t i on .

15. Anticipated Behavior of Test Items During Tests: Afte r
one or two cyc les  of the TRC , pilot/maintenance per-
sonnel will have no particular difficulty In depressing
the detent release handle.

16. Data Requirements: Each per son participating will write
a memorandum stating his opinion of the TRC operation.
This memorandum will include a discussion of ease of
o p era t i on , an y binding encountered , and possible inter-
ference with canopy release handle or other Instrumenta-
tion/equipment.

17 . Ins trum en ta ti on Re q u i remen ts: None

18. Test Equipment Material Requi rements: One A-7C with
a manuall y operable TRC will be required.

1 9. Storage Requirements: None

20. Handling Requirements: None

21. Assembly Requirements: Standard TRC installation will
be required .

22. Loading Requirements: None

23. Fl ight Requirements:  None

24. Recover y Re q u i remen ts: None

25. Safety Precautions: All personnel involved in the test
w ill be briefed and observed by the project officer or
eng ineer. No unusual dangers should exist since the
TRC w ill only be operated manually.

13 
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26 . Serv ices Required:

a. A ircraft Projects Department

(1) Provide project engineer and project officer.

(2) Provide a minimum of three (3) A-7 qualified
p i lo t s .

b. Maintenance Department

(1) Prov ide one A-iC with a manually operable
TRC installed.

(2) Prov ide a minimum of two (2) maintenance
personnel who normal ly w ork on A-i TRC .

27.  Repor ts  Required of Projec t Engineer and Project Officer:
No formal report of this test  program is requi red;  how-
ever , a message collating the facts gathered will be
prepared for release to NAVA IRSYSCOMHQ with a deter-
minat ion  on the su i t ab i l i t y  of p i lo t / ma in tenance

—- personnel depress ing the detent re lease  handle w h i l e
manual ly  oper at ing the TRC to the s towed pos i t i on .

28. Disposition of Leftover Materi al: A file of the
memorandums rece ived and any other in fo rmat ion  gathered
will be maintained by the project officer.

Copy to:
AM ( 1 )
AP ( 1 )
AP -1 (1)
APA ( 5 )
APA -8 (1
APA -9 (1
APA - lO  (1
APA — l 2 (1
APP (1)
DP (l)
DP— l (1)
Safe ty Officer (1) —

LIV Rep (1)

14
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