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ENGINE INDICATING -~ DESCRIPTION AND OPERATION

1. DESCRIPTION
A, Power 1ndicating and temperature indicating systems are installed for each
engine to provide the crew with a continuous visual indication of engine
operation.
B. The indicators are located in the engine instrument panel in the upper LH
corner of the center instrument panel,
C. Refer to the Engine Maintenance Manual for malntenance practices for each

individual system. Malntenance practices for the indicators are covered in
this chapter.

\ RAM AIR TEMP
TURBINE

—Ram Alr Temperature
Indicator (Chapter 31)

Turbine Speed
Indicator (77-10-00)

Interstage Turbine—
Temperature
(77-20-00)

~—01il Pressure Indicator
(Chapter 79)

Fan Speed Indicator—— Fuel Flow Indicator

(77-10-00) (Chapter 73)
Detail A
Engine Instruments
Figure 1
EFFECTIVITY: ALL 77-00-00
MM-99 Page 1
Disk 524 Jan 24/86
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POWER — DESCRIPTION AND OPERATION

1. DESCRIPTION

A, Fan speed (N)) is measured by a magnetic pickup on the aft end of the fan
(low-pressure) rotor shaft. The speed gear is attached to the low-pressure
shaft rotating around a stationary transducer.

B. Turbine speed (Nj) sensor is mounted in the transfer gearbox adjacent to
the output gear of the transfer gearbox and senses rpm by use of a special
gear mounted under the monopole,

C. For maintenance practices on the N) and Ny monopoles refer to Engine
Maintenance Manual,

2. OPERATION
A. Fan Speed (N;) (See figure 1.)

(1)

As the speed gear turns within the Nj transducer, the teeth cause the
mangetic flux path in the air gap to change constantly. The dual out-
put monopole transducer produces two separate and identical electrical
signals caused by the changing magnetic path. The frequency of the
output signal represents the rotating speed of the N} rotating group.
One output signal is applied to the N; indicator, on the engine
instrument panel and the second signal is applied to the fuel com-
puter. On Aircraft 35-067 and Subsequent and 36-018 and Subsequent,
the second signal is applied to the engine synchronizer and then to
the fuel computer. The indicating system is powered by 28 vdc.

B. Turbine Speed (N3) (See figure 2.)

(1)

A special gear mounted under the N9 monopole transducer produces two
signals in the Ny transducer similar to the Nj signals. One signal is
applied to the N9 indicator and one signal is applied to the fuel com-
puter. On Airecraft 35-067 and Subsequent and 36-018 and Subsequent,
the second signal is applied to the engine synchronizer and then to
the fuel computer. The system is powered by 28 vdc.

EFFECTIVITY: ALL 77-10-00

MM-99
Disk 524

Page 1
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INDICATOR — MAINTENANCE PRACTICES

1. REMOVAL/INSTALLATION

NOTE: Removal and installation prbcedures for the fan (Nj) and turbine (Njp)
indicators are identical.

A. Remove Indicator (See figure 201.)

CAUTION: WHEN ATTACHING PARTS FOR OVERLAY ARE REMOVED, SUPPORT OVERLAY TO
PREVENT DAMAGE TO OVERLAY ELECTRICAL CONNECTOR.,

(1) Remove attaching parts and carefully lower engine instrument panel
overlay to gain access to overlay electrical connector. Disconnect
electrical connector.

(2) Loosen instrument clamp adjustment screw sufficiently to allow removal
of instrument.

(3) Remove instrument from panel sufficiently to gain access to electrical
connector.

(4) Disconnect electrical connector from back of instrument and remove
instrument from engine instrument panel.

B. Install Indicator (See figure 201,)

(1) Connect electrical connector to instrument,

(2) Position instrument in panel and tighten clamp adjustment screw.

(3) Connect electrical connector to overlay. Position overlay on engine
instrument panel and secure with attaching parts.

Engine Instrument Panel (Ref)
(Shown with Overlay Removed)

////////——— Instrument Clamp
Screw (Securing Clamp
/_ to Panel)

Clamp Adjustment
Screw

Electrical Connector

Indicator (Fan Speed or
Turbine Speed)

Indicator Installation

Figure 201
EFFECTIVITY: ALL 77-10-01
MM-99 Page 201
Disk 524 Nov 4/83
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TEMPERATURE - DESCRIPTION AND OPERATION

1. DESCRIPTION (See figure 1.)
A. The interstage turbine temperature (ITT) is measured by chromel-alumel thermocouples mounted on

bosses in the turbine interstage transition duct that extends into the gas path between the high and
low pressure turbines. Two thermocouple rakes of five probes each are wired in parallel to form an
averaging circuit. The ten probes in the assembly present an average sensed temperature. The har-
ness is routed aft through the turbine interstage transition duct and provides connections for the fuel
computers and for cockpit indication.

On Aircraft 35-067 thru 35-640, 36-018 thru 36-057, and prior Aircraft modified by AMK 76-5, "Replacement
of Engine ITT Sensing Connectors,” an ITT terminal post is installed in both LH and RH pylons. The
terminal posts provide electrical connections for sending ITT signals to the ITT indicators and the fuel
computers. On Aircraft 35-641 and Subsequent, 36-058 and Subsequent, and prior Aircraft modified per
AAK 86-5, "Replacement of Interstage Turbine Temperature (ITT) Harness Connectors,” electrical connec-
tors are used in place of terminal posts.

For complete maintenance practices on the ITT thermocouples, refer to the applicable Garrett Light
Engine Maintenance Manual.

2. OPERATION (See figure 2.)
A. The signal from the averaging circuit is applied to the interstage turbine temperature (ITT) indicator

ITT Indicators
(77-20-01)

on the engine instrument panel and, on Aircraft 35-002 thru 35-066 and 36-002 thru 36-017, to the fuel
computer. On Aircraft 35-067 and Subsequent and 36-018 and Subsequent, the fuel computer signal is ap-

plied via an engine synchronizer. The system is powered by 28 vdc through two circuit breakers.

ITT Terminal
Post/Connector
(77-20-02)

Interstage Turbine Temperature (ITT) System Component Locator

Figure 1
EFFECTIVITY: ALL 77-20-00
Page 1
MM-99 Jul 15/89
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TEMPERATURE INDICATOR - MAINTENANCE PRACTICES
1. REMOVAL/INSTALLATION

CAUTION: WHEN ATTACHING PARTS FOR OVERLAY ARE REMOVED, SUPPORT OVERLAY TO
PREVENT DAMAGE TO OVERLAY ELECTRICAL CONNECTOR.

A. Remove Temperature Indicator (See figure 201.)

(1) Remove attaching parts and carefully lower engine instrument panel
overlay to gain access to overlay electrical connector. Disconnect
electrical connector.,

(2) Loosen instrument clamp adjustment screw sufficiently to allow removal
of instrument.

(3) Remove instrument from panel sufficiently to galn access to electrical
connector,

(4) Disconnect electrical connector from back of instrument and remove
instrument from engine instrument panel.

B. Install Temperature Indicator (See figure 201,)

(1) Connect electrical connector to instrument.

(2) Position instrument in panel and tighten clamp adjustment screw.

(3) Connect electrical connector to overlay. Position overlay on engine
instrument panel and secure with attaching parts.

Engine Instrument Panel (Ref)
//////—_-(Shown with Overlay Removed)
Clamp Adjustment Instrument Clamp

Screw F"_—_===§§§\§r///////—__
\
% Screw (Securing Clamp
’/’/”’/,,——-to Panel)

Electrical Connector

Temperature Indicator
(ITT)

Temperature Indicator Imstallation

Figure 201
EFFECTIVITY: ALL 77-20-01
MM-99 Page 201
Disk 524 Nov 4/83
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ITT TERMINAL POST/CONNECTOR - MAINTENANCE PRACTICES

On Air -067 ¢ -640, 36-018 thru 36-057 jor Air ifi AMK 76-5, "Re-
placement of Engine ITT Sensing Connectors,” an ITT terminal post is installed in both LH and RH

pylons. On Aircraft 35-641 and Subsequent, 36-058 and Subsequent, and prior Aircraft modified per
AAK 86-5, "Replacement of Interstage Turbine Temperature (ITT) Harness Connectors,” electrical

connectors are used in place of terminal posts. (See figures 201 and 202.)

1. REMOVAL/INSTALLATION

NOTE:

* Removal and installation procedures for both the LH and RH engine ITT terminal posts are
identical unless otherwise specified.

* Terminal posts are installed either in a box assembly or in the upper afterbody access panel.
The procedures below apply to both types of post installation.

A. Tools and Equipment

NOTE: Equivalent substitutes may be used in lieu of the following items.

NAME PART NUMBER MANUFACTURER USE
Multimeter Model 260-7 Simpson Resistance
checks.

B. Removal ITT Terminal Post (Aircraft 35-067 thru 35-640, 36-018 thru 36-057, and prior Aircraft modified
by AMK 76-5, "Replacement of Engine ITT Sensing Connectors”) (See figure 201.)

(1)
2
(3)
4)
®)
(6)

@

Remove electrical power from aircraft.

Remove lower aft access panel from pylon.

Remove lower access panel from afterbody assembly.

Remove safety wire from nut and terminal post on engine side, and remove nut, washers and ter-
minal from terminal post.

Remove safety wire from nut and terminal post on fuselage side, and remove nut, washers and
terminal from terminal post.

Remove remaining nuts, washers and insulating washers from terminal post. Remove terminal
post from box assembly or access panel.

Visually inspect all parts, and retain for reinstallation. Replace if damaged.

C. Install ITT Terminal Post (Aircraft 35-067 -640, 36-018 thru 36-057, and prior Aircraft modified

AMK 76-5, "Replacement of Engine ITT Sensing Connectors”) (See figure 201.)

CAUTION: WHEN INSTALLING TERMINAL POST, ENSURE THAT NUTS ON FUSELAGE

SIDE ARE TIGHTENED SUFFICIENTLY TO PREVENT ROTATION WHEN NUTS
ON ENGINE SIDE ARE TIGHTENED. IF ROTATION OCCURS, TERMINALS
MAY CONTACT EACH OTHER OR SIDE OF OUTLET BOX, CAUSING ITT FLUC-
TUATIONS.

NOTE: If terminals on ITT wire harness are damaged or if wire harness is replaced, use terminal

lugs (P/N 54368-2, Amp Inc.) for the yellow and white wires, and terminal lug (P/N 54368-
1, Amp Inc.) for the red and green wires. Crimp terminal with number 46673 Amp crimp-
ing tool and use RNF-100 shrink tubing over terminals.

EFFECTIVITY: NOTED 77-20-02

MM-99

Page 201
Jul 15/89
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(2)
€))
@)
®)
6)
?)

)
©

International Ae[l"ecehgcigiyel:otT@ose Only

Assemble insulated shoulder washer, washer and nut on terminal post and insert terminal post
through fuselage side of box assembly or access panel.

Assemble insulated washer, washer and nut on terminal post from engine side. Tighten nuts suf-
ficiently to prevent rotation of terminal post when remaining nuts are installed.

Assemble remaining washer, terminal, washer and nut on terminal post. Tighten nuts, ensuring
that terminal post does not rotate and allow terminals to contact each other or sides of box assem-
bly.

Check resistance between terminal posts. Resistance shall be 3 to 7 ohms.

Apply 100 vdc to terminal post at room temperature. Check for insulation resistance of 100 kil-
ohms minimum between terminal posts and box assembly or access panel.

Safety wire terminal post and nut.

Install access panel on afterbody.

Install lower aft access panel on pylon.

Restore electrical power to aircraft, and restore aircraft to normal.

EFFECTIVITY: NOTED 77-20-02
Page 202
MM-99 Jul 15/89
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CAUTION: WHEN INSTALLING TERMINAL POST, ENSURE
A THAT NUTS ARE TIGHTENED SUFFICIENTLY TO
PREVENT ROTATION WHEN REMAINING NUTS
ARE TIGHTENED. IF ROTATION OCCURS, TERMI-
NALS MAY CONTACT EACH OTHER OR SIDE OF
BOX ASSEMBLY CAUSING ITT FLUCTUATIONS.

.v W
RIE= Safety Wire (Typ)
ITT Harness / \ Terminal Post Assembly
(Ref) ﬂD

§ RED GREEN —\
Terminal Post
Assembly
———  YELLOW [ B wite ——
—I \———Shrlnk Tublng
ITT Harness ENGINE FUSELAGE (P/N RNF~100)
(Ref) SIDE SIDE
Terminal Post Nut Washer
\ Terminal
Safety Wire —r 2 Washer
Nut Washer

Insulated Washer
Access Panel or Box Assembly (Ref)

Insulated Shoulder Washer

/ Washer

Nut
Washer
7,
Terminal
%@//— Washer

Upper Access
Panel

>
¢ B :
ﬂ« Lower Access Panel
(LH SHOWN, RH TYPICAL)
9-3328 ITT Terminal Post Installation
Figure 201

EFFECTIVITY: 35-067 thru 35-640, 36-018 thru 36-057, and prior Aircraft 77-20-02
modified by AMK 76-5, "Replacement of Engine ITT Sensing Page 203
MM-99 Connectors" May 31/91
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Electrical Connector
(ITT Fuel Computer)

4
@@@ 1

Electrical Connector Electrical Connector
{TT Fuel Computer) (TT Fuel Computer)
uent ajr
/— Outlet Box
/ \ Electrical Connector
Electrical {TT Fuel Computer)
Connector
(TT Indicators)
Electrical Connector J
(ITT Indicators)
-062 and
(LH SHOWN, RH TYPICAL)
Aviton ITT Connector Installation
Figure 202

EFFECTIVITY: 35-641 and Subsequent, 36-058 and Subsequent, and prior Aircraft
modified by AAK 86-5, "Replacement of Interstage Turbine
MM-99 Temperature (ITT) Harness Connectors”

Island Enterprises

Electrical Connector
/ (TT Indicators)
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ITT HARNESS - MAINTENANCE PRACTICES

1. INSPECTION/CHECK
A. ITT Harness Insulation Wrap and Lead Routing

NOTE: ITT fluctuations may be caused by improper lead routing or by damaged lead insulation.

(1) Check thatlead is routed and clamped securely to maintain maximum clearance from the engine
hot section.

(2) Check insulation for burned spots, and check for loose or damaged insulation. If insulation is
burned, loose, or damaged, the old insulation should be replaced.

(3) Wrap flexible portion of ITT lead with Varglas non-fray sleeving, type HO (mfd. by Varglas,
Rome, N.Y.) and Temp-R-Tape fiberglass tape, type GV (mfd. by Connecticut Rubber Co., New [
Haven, Conn.). No. 363 Aluminum foil glasscloth tape (mfd. by 3M Co.) may be used as an alter-
nate to the Temp-R-Tape fiberglass tape. Assure that ITT lead is routed and clamped to maintain
maximum clearance from the engine hot section.

(4) On Aircraft 35-636 and Subsequent and 36-058 and Subsequent, ensure that chafe prevention and fire I

protection are provided as shown in figure 201.

* Bolt

OUTBD Spacer

L Clamp
FWD ==

Washer
Engine Shroud L
(Ref) _\

Slit AE102/624-14 firesleeve and wrap around ——_
wires with sufficient thickness to fill conduit. ﬁf *

Silicone tape wrap. \
ITT Harness __/ Wrap wire bundle with fiberglass

tape as required to prevent fraying

1.0 minimum

(Ref) due to friction or abrasion.
9-430A
Effective on Aircraft 35-636 and Subsequent, 36-058 and Subseguent
ITT Harness Insulation Wrap and Lead Routing
Figure 201

EFFECTIVITY: ALL 77-20-03
Page 201

MM-99 Jul 15/89
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ENGINE CHIP DETECTOR SYSTEM - DESCRIPTION AND OPERATION

1. DESCRIPTION (See figure 1.)

A. On Aircraft 35-002 thru 35-489 and 36-002 thru 36-050, the engine chip
detéctor system 1s optional. The LH and RH engine chip detector system
consists of two magnetic plugs, one or two terminal boards or a printed
circuit board assembly, and two system annunciator lights,

(1)

(2)

(3)

A magnetic plug is installed on each engine oil pump. Refer to Engine
Maintenance Manual, Chapter 79, for maintenance practices for the
magnetic plugs.

Two terminal boards are installed on the copilot's instrument panel
tray assembly, On Aircraft modified per AAK 82-4 "Installation of
Engine Chip Detector Lights,” a printed circuit board box assembly is
installed on the LH side of the cockpit, forward of frame 9. On
Alrcraft 35-490 and Subsequent, 36-051 and Subsequent, a terminal

board (TB3) is installed at TBL 2 immediately aft of the glareshield
floodlight.

The system annunciator 1lights, IH ENG CHIP and RH ENG CHIP, are
located on either the pilot's or the copilot's glareshield.,

2. OPERATION (See figure 2.)
A, Refer to Engine Maintenance Manual for operation of the engine chip detec-
tion system.
B. On Aircraft 35-002 thru 35-489 and 36-002 thru 36-050 not modified per AAK
82-4, "Installation of Engine Chip Detector Lights,” but equipped with the

engine chip detector system, refer to the Avionics and Optional Electrical

Customization Wiring Manual for wiring of the engine chip detector system.

EFFECTIVITY: NOTED 77-31-00
MM-99 Page 1
Disk 524 Oct 26/84
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maintenance manual

PC Board Box
Assembly (77-31-02)

(C
[~

A T4
‘ \a0p

2 AT EA8E

.“\

Xy a2
' t( \"Vj{‘
P 5
5

Terminal Boards / . ‘
(77-31-01)

* Annunciators may
be located on the
copilot's glareshield

S "

)
*Pilot's Glareshield —’\\

Detail A

Engine 0il Pump

Engine Chip Magnetic

Detail B

Engine Chip Detector System Locator

Figure 1
- 77-31-00
EFFECCIVITY: NOTED s
Hbs-99 Oct 26/84
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mainienance manual

! PILOTS OR COPILOTS | T8I
GLARESHIELD |

P QO D gy, SEEI G S S Chng, R
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Z
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E55( PILOTS
GLARESHIELD
‘ 33-14-00

LAMP PWR

PRESS TO
TEST sw

O e en——
I LH ENG OIL PUMP

b*”“

— e, i et
‘ RH ENG OIL PUMP

e

Annunciators may be installed
on pllot's or copilot's glareshield.
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TERMINAL BOARD - MAINTENANCE PRACTICES

1. REMOVAL/INSTALLATION
A. Remove Terminal Boards (See figure 201.)
(1) Remove electrical power from aircraft.
(2) Lower copilot's instrument panel.
(3) Disconnect terminal board electrical connector.

NOTE: Terminal boards TB1 and TB2 are connected together by jumper wires. If one of the
boards is removed, these jumpers must be disconnected. If both boards are removed,
leave jumpers intact.

(4) Disconnect jumper wires if necessary.
(5) Remove attaching parts and terminal board(s) from instrument panel tray assembly.
B. Install Terminal Boards (See figure 201.)
(1) Position insulator and terminal board(s) on instrument panel tray assembly.
(2) Install attaching parts and secure insulator and terminal board to instrument panel tray assembly.
(3) Connect jumper wires between terminal boards if previously disconnected.
(4) Connect terminal board electrical connector
(5) Raise and secure copilot's instrument panel.
C. Remove Terminal Board (Aircraft 35-490 and Subsequent, 36-051 and Subsequent) (See figure 202.) |
(1) Remove electrical power from aircraft.
(2) Disconnect and identify electrical wiring from terminal board assembly (TB3).
(3) Remove attaching parts and terminal board from glareshield structure.
D. Install Terminal Board (Aircraft 35-490 and Subsequent, 36-051 and Subsequent) (See figure 202.) |
(1) Position terminal board on glareshield structure and secure with attaching parts.
(2) Identify and connect electrical wiring to terminal board assembly.
(3) Restore electrical power to aircraft.

Terminal Board

Screw —\ Assembly (TB2)
Terminal Board ?
Assembly (TB1) RS

o S ORI
Insulator > RIRY I
I

“ry

Copilot's Instrument
Panel Structure (Ref)

Terminal Board Installation

Figure 201
EFFECTIVITY: OPTIONAL 77-31-01
Page 201
MM-99 Jul 15/89
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Structure
Terminal ——/ \‘
Board Glareshield
Assembly Floodlight
(TB1) (Ref)
(Ref Chapter 33)
Engine
Chip
@ Detector
Terminal
ﬁ@ Screw Board
” Assembly
(TB3)
9-356A
Terminal Board Installation
Figure 202
EFFECTIVITY: 35-490 AND SUBSEQUENT, 36-051 AND SUBSEQUENT 77-31-01
Page 202
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PRINTED CIRCUIT BOARD BOX ASSEMBLY ~ MAINTENANCE PRACTICES

1. REMOVAL/INSTALLATION
A. Remove Printed Circuit Board Box Assembly (See figure 20l.)
(1) Remove electrical power from aircraft.
(2) Remove RH cockpit side panel.
(3) Disconect electrical connect from box assembly.
(4) Remove attaching parts and box assembly from bracket.
B. Install Printed Circuit Board Box Assembly (See figure 201.,)

(1) Position box assembly on bracket. Install attaching parts and secure

box assembly to bracket.
(2) Connect electrical connector to box assembly.
(3) 1Install previously removed cockpit side panel,

Stringer 12

Printed Circuit Board
Box Assembly

Connector Washer
Screw

Spacer

Printed Circuit
”"’__Board Assembly
Washer

Printed Circuit

Board Box
7-53C Printed Circuit Board Box Assembly Installation
Figure 201
EFFECTIVITY: Aircraft modified by AAK 82-4 "Installation of 77-31-02
MM-99 Engine Chip Detector Indicator Lights” Page 201
Disk 524 Nov 4/83
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