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PIPER AUTOCONTROL IiI B

INTRODUCTION

The Piper AutoControl I B is a hghtweight automatic flight
system using an advanced design and offering maximum utlity and
reliability. It operates in the 5,000 cycle audio frequency range.

The AutoControl 111 B offers a new concept in fhght control. The
conventional servo’ “follow-up’ is not emploved. It has been replaced
by a solid state analytical computer. The Roll responses are controlled
bv the amplifier, with the acrodynamics of the aircraft supplying the
follow-up information, resulting in smooth attitude control. This

system is not equipped to control the pitch axis of the aircraft.
- Tt .
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NOTE

ALTHOUGH THE PIPER AUTOCONTROL [l B
WILL GIVE LONG AND TROUBLE FREE
SERVICE, IT MAY IN TIME REQUIRE
ADJUSTMENT. AS WITH ANY HIGH QUALITY
FLECTRONIC FEQUIPMENT, THE PIPER
AUTOCONTROL 1B SHOULD BE SERVICED,
WHEN RFEQUIRED, BY PROPERLY TRAINED
PERSONNEL. IT IS RECOMMENDED THAT THE
OWNER SHOULD CONSULT THE FACTORY
APPROVED AUTOPILOT SERVICE CENTER
LISTING AND MAKE CERTAIN A FACTORY
REGISTERED PIPER AUTOPIL.OT SPECIALIST
PERFORMS THE ACTUAL MAINTENANCE ON
THE UNIT. THE LIST IS AVAILABLE AT YOUR
PIPER DISTRIBUTOR, OR WRITE FOR YOUR
COPY TO PIPER AIRCRAFT CORPORATION,
LOCK HAVEN, PENNSYLVANIA 17745, U.S A,
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PIPER AUTOCONTROL III B

SECTION i

DESCRIPTION

CONSOLE
1 3 2
|
; { A/PlON ]
i‘L,E‘E
!5
|
|
|
A/P OFF
PIPER AUTOCONTROL liIB J
1. Engage Switch 2. HDG Switch 3. Roll Command

FIGURE 1

Within the AutoControl Consele will be found all control functions
with the exception of the Course Selector (C/S incorporated in the
Directional Gyro). If the system employs radio coupling, the pilot
selects the mode of operation at the coupler. For night operation the
console and coupler are indirectly illuminated, with intensity being
controlled in conjunction with the panel lights.

740612 1
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PIPER AUTOCONTROL Il B

NAV/APPROACH COUPLER

1 4
PIPER //
2—1 0o GEAT] 5
3—L av / Loc
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FIGURE 2

The Piper OMNI/LLOC COUPLER used in conjunction with the
AutoControl tl1 B is a complete analog computer system. The following
is a description of the five “MODES’’ as shown in Figure 2 above.

1. HDG (HEADING) MODE — When selected to the HDG Mode, DQ G
The AutoControl [11 B operates as a standard Autopilot without
coupling, see Page 9 ~ HEADING HOLD AND PRESELECT.

2. OMN! MODE - When selected to the OMNI Mode, the
coupler will automatically intercept, capture, track, and make
crosswind corrections up to 15%0n any desired VOR radial the pilot
selects as explained in the operations section of this'manual, Pages 1o
and 17.

3. NAV (NAVIGATION) MODE - When sclected to the NAV
Mode, the coupler will automatically intercept, capture, track and
correct for crosswind on any desired VOR radial the pilot selects. This
position is used to gancel any short_term deviations of the transmitted
VOR signal by FAA stations, resulting in a smooth and positive flight
path to or from any VOR facility. See operations section of this
manual, ~ INTERCEPTING VOR RADIALS, Pages 12 and 13 and
VOR NAVIGATION, Pages 14 and 15.

2 740612




PIPER AUTOCONTROL i1I B

NOTE

ALTHOUGH THE OMNI AND NAV MODES CAN
BOTH BE USED FOR VOR NAVIGATION, IT'IS
RECOMMENDED PROCEDURE TO USE ONLY
THE _OMNI MODE FOR VOR APPROACH WORK.

N ———-— — B
(See Pages 12 thru 17).

Because of ILS radio transmission characteristics, it is necessary to
correct away from the course deviation indicator (vertical needle)
during certain phases of an ILS approach. It is for this reason that the
coupler provides modes 4 and 5.

4. 1.OC NORM (Localizer Normal) - When selected to the 1.OC
NORM Mode, the coupler will automatically intercept, capture, track
and correct for crosswind conditions up to 15° during ILS approach
work. Also, this mode automatically adjusts for the increased sensitivity
that accompanies the ILS system. The use of this function is explained
in the operations section of this manual, Pages 18 thru 21.

5. LOC REV {(Localizer Reverse) — When selected to the LOC

REV Mode, the coupler will automatically intercept, capture, track and
cofrect for crosswind conditions during LS approach work, when it is
necessary to correct AWAY from the course deviation indicator
(vertical needle). Also, this mode automaticaily adjusts for the
increased sensitivity that accompanies the ILS system. The use of this
function is explained in the operations section of this manual, Pages 22
and 23.

IMPORTANT NOTE

The information supplied the coupler from the omni
converter Is magnetic. The Directional Gyro supplies
heading information to the coupler, also magnetic. IT
IS MOST IMPORTANT THAT THE DIRECTIONAIL
GYRO BE ACCURATELY SET WITH THE
COMPASS AND THAT THE COMPASS BE

T o m——
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PIPER AUTOCONTROL ma

ACCURATE. For example: Should the Directional
Gyro be set to 9009 (either because of misreading the

compass or because of compass
it should have been set to 80°

-

crror) when actually
_ this would result in

the coupler having automatic crosswind correction of

259 on one side and only 59 on the other side,
Tnstead of 15 and 15° designed into 1t 10 COPE with

crosswind conditions. This wou
\n noting that the Omni Indicato
1o be directed to one side or th

1d result, eventually,
r calls for the aircraft
e other and it would

appear that the coupler is not capable of correcting.

Should a condition exist W
correction to one¢ side or the
crosswind correction angle built

hich requires mor¢
other than the 15°
into the coupler, this

can be had by adjusting the Course Selector.a few
degrees into the crosswind to center the Omni needie.
nto Ihe F . o center I —— =

COUPLER RADIO SELECTOR SWITCH

Thig Swleh 13
in Ouv (reves

NAV 1
t OFF

OFF

NAV 2

]

FIGURE 3

This switch connects the coypler to
. T iy —_—
switch can also be positioned to the ce

cither the #1 or #2 radio. The
nter in the event the coupler

malfunctions. In the center position both #1 and #2 radios are
———— . s

disconnected from the coupler.

s
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PIPER AUTOCONTROL 111 B

GYROS

The instruments employed in the Piper AutoControl 1l B are
newly manufactured 3" lightweight gyros. The Attitude Indicator and
Directional Gyro are air-driven and supply signals to the amplifier. The
Directional Gyro incorporates the heading Presclect feature, hereafter
referred to as the Course Selector. The air to these gyros passes through

a central filter- - -periodically, this filter should be changed to increase
gyro life. :

COURSE
SELECTOR

COURSE
SELECTOR
KNOB

FIGURE 4

The Course Selector Directional Gyro is set to agreec with the
magnetic compass in the usual manner with the caging knob located in
the lower left corner of the instrument. To sct the 3" Directional Gyro,
the caging knob is pushed in and rotated and the magnetic heading
from the magnetic compass is set in the top of the instrument, under
the nose of the airplane pictured on the instrument. (See Important
Note on Page 3).

The Course Selector Knob is located at the lower right-hand corner
of the instrument and controls the Course Selector as seen in Figure 4.
To use this control, the pilot must push in on the Course Selector Knob
and by rotating this control knob he can select any course by placing
the Course Selector on the desired heading. When the AutoControl
IIIB is engaged, the Course Selector function of this instrument
becomes the primary control of the aircraft around the roll axis. When

740612 5




PIPER AUTOCONTROL i1t B

the Course Seclector agrees with the Heading of the aircraft, the
Autopilot will maintain that heading. If the pilot desires to turn to a
new heading, he has simply to “dial” the heading using the Course
Selector and the aircraft will turn to the new heading.

SERVOS

The electro_mechanical servos engage electrically and are easily
overniden. They cause no friction in the aircraft control systcm when
dxsengagcd They dxsengage automatically if the electrical systcm fails.

L U

AMPLIFLER

The amplifier is of solid state design. The low current drain
amplifier incorporates analytical computer circuitry which results in
extremely smooth control of the aircraft.

e

g ke R S




PIPER AUTOCONTROL I1I B

SECTION 11
OPERATION
1 5!} 2
[ A/PlON ROI.L HDGON |
L R i
!
[ S
|
A/P OFF HDG OFF
PIPER AUTOCONTROL t1IB J
1. Engage Switch 2. HDG Switch 3. Roll Command

FIGURE 5
PREFLIGHT GROUND CHECK

To ground check the AutoControl 111 B, the gyros must be
erected:
a. Heading switch (#2) in the OFF position.
b.  The Roll Command Knob (#3) centered.
c. Engage ON/OFF switch (#1).
d. Move the Bank Command Knob (#3) right and left and
observe that the control wheel moves in the same direction.

740612 7



PIPER AUTOCONTROL III B

e. Position the Roll Command Knob to stop the control wheel
from turning to cither side. With no feedback from the servo, the
control wheel can be expected to turn against its stop while the Roll
Command Knob is off center.

PRESELECT

a. Sct Directiona! Gyro to correspond with the magnetic
compass.

b. Center the Course Sclector over this heading employing the
right hand knob of the Directional Gyro.

c. If coupler equipped, the Coupler Knob should be in Heading
(Hdg) position.

d. Heading switch (#2) must be engaged.

e. Set the Course Sclecter for a heading change to the right- -
-control wheel should turn right. Make same check to the left. As in the
case of the Roll Command, the control wheel will turn against its

aileron stop on each side.
f Center the Course Selector untl the control wheel ceases to

turn to cither side.

COUPLER

a. Tune in any available Omni station on the top receiver.

b. Center Omni needle with a “TO”" flag by using the OBS.

c. Cage and set the Directional Gyro to coincide with the
selected Omni bearing.

d. Set Course Selector to coincide with the selected Omni bearing.

¢. Place Coupler Sclector Switch to the Omni — | position.

f.  Place Coupler in the Omni Mode.

g Turn Omni Bearing Selector to swing Omni needle for a full
deflection to the RIGHT, control wheel should follow.

h. Turn Omni Bearing Selector to swing Omni needle for a full
deflection to the LEFT, control wheel should follow.

i. Disengage AutoControl, this completes the ground check.

v 740612




PIPER AUTOCONTROL tI1 B

are not subject to excessive wear during prolonged or frequent use of

the override feature. The override should be checked prior to each
flight. To check override:

a. Place Radio Coupler in “Heading” mode and place A/P
ON/OFF switch in the “ON” pos.tion to engage roll section,

b.  While D.G. Course Se'sctor is set for a left turn, grasp control
wheel and override the servo to the right.

¢ Repeat Step b in oppusite direction for a right turn.

MALFUNCTION

In the event of a malfuncrion, disengage the ON/OFF switch (41).




PIPER AUTOCONTROL lII B

SECTION 1IN

OPERATION OF OMNI/LOC RADIO COUPLER

Intercepting VOR Radials

VOR Naviagation

Omni Approach

ILS Approach (Radar Surveillaice Directed)

ILS Approach (Standard Front Course Approach)

ILS Back Course Approach (Radar Surveillance Directed)
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12 740612

X I e T T M YT T ™I T T TTY(Y 'YYTTYY OTTIrNOUTQRYOTYTTCT"T 7 A Yy MUY g o

y



INTERCEPTING VOR RADIALS

1.  While flying with AutoControl 11l B engaged and operating in
the HEADING MODE of the coupler, tune in an OMNI station and set
the OBS to the desired radial (standard OMNI procedure).

CourLIn
2.  With OMNI setup compiete, set the identical course (from the
0OBS) in the DIRECTIONAL GYRO by using the COURSE
SELECTOR. Switch the COUPLER from the HEADING MODE to the

OMNI or NAV MODE.

covrier
3. The aircraft will turn to intercept the desired radial, at an
. . . .
angle not exceeding 45° , and the coupler will automatically compute
closure rate and position.

covrie
4. The coupler will roll the aircraft onto the selected radial at the

proper time, and will establish the crosswind corrected heading of the
aircraft immediately upon rollout.

courim 20
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PIPER AUTOCONTROL 111 B

It is important to note that the Course Selector will sometimes line
up off course when flying on a radial in a crosswind. This displays the

wind correction angle or “‘crab angle”.
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PIPER AUTOCONTROL i1l B

VOR NAVIGATION

14 740612
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VOR NAVIGATION

1. The aircraft is inbound and coupled to the 032 degree radial of
OMNI A (as per Page T9— INTERCEPTING VOR RADIAL).

courLee

2. When flying through the “Cone of Confusion’ directly over
the OMNI station, the aircraft will gendy roll to the right and to the
left indicating station passage. At this point the pilot will select the
desired outbound radial, 140 degrees in the OBS and also set the Course
Selector to 140 degrees.

NOTE

It is not necessary to change coupling modes and the
coupler should be left in the NAV position.
a

Lourile

3. The aircraft will automatically turn left to intercept the 140
degree radial of OMNI A, and will compensate for any crosswind or
station overshoot.

courun

740612
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PIPER AUTOCONTROL il B

4. When normal OMNI sensitivity decreases on station A, the
pdot should tune in station B to obtain normal sensitivity due to
distance from the stations (standard OMNI procedure). When Omni
sensitivity dictates changing from station A to station B, the operator
can pre-set his other VOR receiver to the proper frequency and
inbound course to station B and simply actuate his coupler radio
selector switch to the Omni 2 position for ease of operation. (See Page

4)

NOTE

If it is desired to use the same VOR receiver for
navigating to station B, the Autopilot coupler should
be placed in the HDG mode while the VOR receiver is
being retuned to the station B frequency.

couriin

5. The coupling procedure is repeated as described above from
station to station as the aircraft progresses along its route.

15
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PIPER AUTOCONTROL 111 B

OMNI APPROACH
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