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1. PITCH DISCONNECT HANDLE
2. COPILOT'S CONTROL COLUMN

4. PILOT'S CONTROL COLUMN

§. LEFT ELEVATOR CONTROL CABLES
6. CLUTCH PLATE

7. CLUTCH SHAFT

11. BEARING
12. YOKE
13. CLUTCH ACTUATOR

14, SPRING

18. PITCH DISCONNECT CABLE

18 PULLEY

17. PULLEY

18. TURNBUCKLE

18. PULLEY

20. RIGHT ELEVATOR CONYROL CABLES
21. CLUTCH ACTUATOR SEAR

PITCH DISCONNECT SYSTEM
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ELEVATOR TRIM INDICATOR ASSEMBLY
INTERCONNECT SHAFT

CENTER CONSOLE

COPILOT'S ELEVATOR THIM HANDWHEEL
SPROCKET

HANDWHEEL CHAIN PRE MOD 7/1581
SPROCKET

SHAFT HOUSING

LAYSHAFT

10. SPROCKET

11. INTERCOMMECT CHALMN

12. ELEVATOR TRIM SERVO (AUTOPILOT)

13. ELEVATOR TRIM CHAIN AND CABLE ASSEMBLY
14. INDICATOR POINTER

15. LINK ASSEMBLY

16, LEVER ASSEMBLY

17. POTENTIOMETER

18. PILOT'S ELEVATOR TRIM HANDWHEEL

19. TRIM LIGHT SWITCH

20. HANDWHEEL UPPER CHAIN

21. DOUBLE SPROCKET } MOD 7/1581

22. HANDWHEEL LOWER CHAIN

23. FOLLOWER PIN

24, SPIRAL

PENSAALN

* NOTE:
G-BOAW WAS
POST MOD 7/1581

PITCH TRIM INSTALLATION IN FRONT FUSELAGE
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ELEVATOR SERVO COMPONENTS

MOTOR-TACHOMETER

CLUTCH - /

OUTPUT SHAFT

HOUSING
SYNCHRO

SERVO MOTOR AND DRIVE

NOTE: SPLINED OUTPUT SHAFT
OF SERVO MOTOR AND
DRIVE ENGAGES IN DRUM
WHEN THE TWO UNITS
ARE JOINED

BRACKET
DRUM

DRUM AND BRACKET

C-2



APPENDIX D
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ELEVATOR TRIM (deg)
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SELECTED DFDR PARAMETERS FOR PITCH UP EVENT

APPENDIX F

GBIGN CONYEMTION

+va PITCH = MOSE UP

dye ELEVATOR = AIRCRAFT MOSE UP DEMAMD
+ve THIR = A|FCAAFT MOSE UF DEMAMD
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4 INTRODUCTION

1.1

An icing test on a DHC-7 elevator autopilot servo drum assembly
was required to investigate the effect of water ingress, followed by
freezing, on operating torque.

2. TEST ARRANGEMENT

2.1

A servo drum assembly Sperry P/N 400584 S/N 80105477 was
mounted at a representative angle on a support stand as seen in
Figure 1. The cable circuit shown was installed to apply a
representative side load to the drum and to investigate the efect of
ice formation on the cable itself.

3. TEST EQUIPMENT

3.1
3.2

3.3

Temperature chamber Superline Model TARF.

:I/Vat'er spray unit - capable of spraying a fine mist at approx. .25
min.

Spring Scales.

4. TEST PROCEDURE AND RESULTS

4.1

4.2

Test No. 1 was conducted on the assembly without the cables
attached. The drum was sprayed with a fine water mist for
approximately 2 minutes to allow thorough wetting including the air
gap between the drum and the housin?. The specimen was then
cold sozked at - 10° C. After removal from the temperature
chamber, a breakout torgue of 26 in Ib. was required to free the
drum, This was measured by attaching a spring scale to a nylon
cord wrapped around the drum in place of the normal cable.” After
approximately 1 minute at ambient temperature 10 w. Ib torque was
required to turn the drum slowly.

For Test No. 2 water was poured into the housing up to the point of
overflow through the drive shaft cavity. The drum was then rotated
a few turns to encourage seepage into the internal cavity. After
leaving overnight the specimen was cold soaked for 4 hours. On
removal from the chamber at - 7.5 * C breakout torque was 24 /.

| b. After 3 minutes 10 . Jbwas required to turn the drum slowly.

Boeing Canada DTR 7/590
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4.3

4.4

4.5

4.6

Betore commencing Test No. 3 cables were attached to the drum
and, unlike the later arrangement shown In Figure 1, the cable ends
were attached to the test frame. Cable tension was adjusted to 25
b. The drum was sgrayed with water for 2 minutes as per Test No.
1, Para4.1. After 1 hour, 20 minutes cold soak &t - 11 * C, the unit
was removed from the chamber. After releasing the cables, a drum
breakout torque of 10 in. Ib was measured.

For Test No. 4, with cables attached, water was sprayed onto the drum as
for Test No 3, and in addition, water was poured into the housing up to the
drive shatft cavity and the drum rotated per Test No. 2, Para 4.2. After
leaving overnight it was noted that over a period of a‘.)prox. 15 hours a
small quami_%gf water had collected in a container placed under the
specimen. drum area was sprayed for 6 minutes and the unit then
cold soaked for 3 3/4 hours at- 10° C. After removal from the chamber
and releasing the cables, drum breakout torque was found to be 10 in./

It was suspected that the release of the cable tension in Tests 3 and 4 may
have affected the breakout torque values by applying load to the ice, and
this was in any case an unrepresentative procedure. Before the next test,
therefore, the specimen was rigged with a pulley as shown in Figure 1,
allowing torque to be measured with cable tension maintained. Cable
tension was within the range 20 - 25 Ib.

With the above arrangement, the housing was filled to the level of the drive
shaft cavity in preparation for Test No. 5. One hour later the water level
had drogped and water had collected in the container below the assembly.
1t was observed at this point that while tuming the drum, additional water
spilled into the contalner. After leaving overnight the drum area was
sprayed as before for a period of 7 minutss, then cold soaked for 3 hours

minutes. Chamber temperature was -11.3 * C when the specimen was
removed. The drum could not be rotated when applying torque up to a
maximum value of 100 in. Ib. The drum tumed freely 8 to 10 minutes atter
removal from the chamber.
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