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ENGINE INDICATING
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ENGINE PRESSURE RATIO INDICATING SYSTEM o o o o o ¢ ¢ o ¢ o o o 17-15=0
Description and Operation
Exhaust Pressure Sensing Probes
Inlet Pressure Sensing Frobe
Exhaust Pressure Sensing Manifold
Engine Pressure Ratio Transmitter
Engine Pressure Ratio Indicator
Trouble Shooting
Adjustment/Test

Engine Pressure Ratio Trarsmitter « ¢« ¢« ¢ o« & 17-15=1
Removal/Installation

Exhaust Pressure Sensing Probes and Manifelds T7=-15-11
Removal/Installation 77-15-21

Inlet Pressure (Pt2) Sensing Probeeie 4 « « 77-15-22
Removal/Installation

EXHAUST GAS TEMPERATURE INDICATENG' SYSTEM o o &

Deccription and Operution

Exhaust Gus Temperallee Tiermocouples

Exhaust Gas Temper@tureyThermocouple Resistor

bxhaust Gas Témpegature Indicator

Ixhaust Gas Temperature Thermocouple Harness and Lead
Trouble Shootdrng
Adjustment/Test

Exnaust Gas Temperature Thermocouple Resistor o « « & T7=16-1
Adjustment/Test
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ENGINE PRESSURE RATIO INDICATiNG SYSTEM - DESCRIPTION AND OPERATION é
1. General | %
A. The pressure ratio indicating system provides engine pressure ratio %
(Pt7/Pt2) readings in the control cabin. This information aids the pilot ¢

vwhen selecting engine thrust.

| B, On ALL EXCEPT airplanes HZ-ACA and HZ-ACB, '

the system for each engine consists of six exhaust pressure ( Pty .
sensing probes arcund the periphery of the engine exhaust housingj, one {
inlet pressure (Pt2) probe on the right-hand side of the nacelle”strut, :
a pressure ratio transmitter mounting in the nacelle stpfit_and an :
indicator on the engine instrument panel (Fig. 1). iy
On sirplanes HZ-ACA and HZ-ACB, :
the system for each engine consists of six exhaust pressure (Pt7) sensing g
probes around the periphery of the engine exhgusthhdousing, one inlet ' @
pressure (Pt2) probe in the engine nose domey Bwpressure ratio transmitter E
mounted in the nacelle strut and an indicatorjon the enzine instrument ?
panel (Fig. 1). :

A

2. Exhaust Pressure Sensing Probes

A, Engine exhaust pressure (Pt7) isydetected by six probes extending into ,
the engine exhaust chamber, These probes are connected to a common

manifold,

[ropRen e

3. Inlet Pressure Sensing Probe

I A. On ALL EXCEPT aifflares HZ-ACA and HZ-ACB,
engine inlet?’ (P%R) 1% sensed by a probe similar to a pitot tube. This
probe is mounted on the right-hand side of the nacelle strut so that the
open end 6fs/the tube faces the air stream. The probe is heated by nose
cowlsanti-ieing air when the engine anti-icing system is in operation.

On alyplanes HZ-ACA and HZ-ACB,

engine 'inlet (Pt2) is sensed by a probe similar to a pitot tube. This
probe is mounted through the center of the nose dome so .that the open
end of the tube faces the air stream. The probe is heated by nose dome
anti-icing air when the engine anti-icing system is in operation.

L, Exhaust Pressure Sensing Manifold

A. The exhaust pressure sensing manifold is made up of two segments of
tubing mounted around the periphery of the exhaust casing. Three
exhaust pressure sensing probes are connected to each manifold section.
The manifold assembly averages the pressures sensed by the probes.

63

Mey 15/75 17-15-0
Page 1
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Engine Pressure Ratio Indicating System Component Location hug 20/77

T17-15-0 Figure 1 (Sheet 1)
Page 2


Martin
B707

Martin
B707


A TIVA e e o T ¢

;‘A.c.ﬁl\\!:‘\:\::. N
INLET PRESSURE f”q~ TN \
(Py2) LINE T AN

EF} . . .
- For Training Purposes Only
Maintenance Manual :
- ENGINE PRESSURE RATIO §
ENGINE PRESSURE RATIO TRANSMITTER e
TRANSMITTER 2
I ; é

:

A RSATIVLE

l_EXHAUST HZ-ACE, HZ-ACF

o i S wve ¥R

INLET r:rss?une N \ <

PRESSURE 7) LINE ' T 2 Ze [
Exuhush N. 92 2" .0 MOUNTING BOL1

(Pr2) LINE i A~ (4 PLACES)

PRESSURE 0"\~

(Pt7) LINE | /
N

/\

SEE VIEW 3ﬁ
———

SEE VIEW Zd

T T VIEW 3
HZ-ACC, HZ-ACD

P g,

EXHAUST PRESSURE
SENSING PROBE

P "X, 2

_INLET (P12)
PRESSURE PROBE

TYPICAL ALL
FOUR ENGINES

VIEW 2
| ALL EXCEPT HZ—ACA, HZ-ACB

63 Engine Pressure Ratio Indicating System Component Location : ;
May 15/75 Figure 1 (Sheet 2) T7-15-0 3
Page 3
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ENGINE PRESSURE RATIO
TRANSMITTER

INLET PRESSURE
(PT2) LINE

EXHAUST PRESSURE
(PT?) LINE

——INUET Pry
PRESSURE PROBE

Engine Pressure Ratio Indicating System Component Location
T7=15-0 . Figure 1 (Sheet 3)
Page 4
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MOUNTING BOLT (4 PLACES)

TYPICAL ALL
FOUR ENGINES

63
Mey 15/75


Martin
B707

Martin
B707


Te

63

May 15/75

For Training Purposes Only

| Maintenance Manual
Engine Pressure Ratio Transmitter

A,

B.

The engine pressure ratio transmitter converts the exhaust pressure (Pt7)
and the inlet pressure (Pt2) into a ratio, and generates three-phase
electrical signals corresponding to pressure changes in the engine. It
consists of two bellows (multicell diaphragms), a sensing mechanism, an
amplifier, a motor-gear train, and a synchronous generator. The engine
pressure ratio transmitter is mounted in the center section of the
nacelle strut.

The engine exhaust and inlet pressures are applied to the bellovs
assembly of the transmitter. A change in either of these pressures

couse differential bellows movement. The bellows movement effects the
sensing mechanism which, with the aid of the amplifier’and the motor-
geer train, causes the generator rotor to rotate and Zénerate three-phase
electrical signals.

Engine Pressure Ratio Indicator

A.

A,

B

The engine pressure ratio indicator is logatedson the engine instrument
panel. It contains a synchronous recedver which is actuated by the
electrical signals received from thelengin€ pressure ratio transmitter.
The indicator shows the ratio between“the €xhaust and inlet pressures
(Pt7/Pt2) (Fig. 1).

‘Ogeration

The system receives powerafrom ll5-volt ac circuit breaker panels Pl,
P2, P3, PL, through the\OJL)OTY & PRESS RATIO circuit breakers.

On ALL EXCEPT eitplames HZ=ACA &nd H2-ACB, —~~ — - S
the engine exifBustNPt7) and inlet (Pt2) pressures are Sensed by the
pressure Sensing probes. These pressures act on the bellows assembly of
the pressurazretio transmitter, causing differential bellows movement
whenevef edthér of the pressures chenge. The relative bellows movement
effecfs the sensing mechanism of the trensmitter which, with the air of
the amplifier and motor-gear train, cause the generator rotor to rotate
and generate three-phase electrical signals. The generated electrical
signals are transmitted to a respective pressure ratio indicator over

a three-wire system. The indicator converts the electrical signals into
the pointer shaft rctation or indicator pointer movement corresponding
to the pressure change in the engine (Fig. 2).

On airplanes HZ-ACA and HZ-ACB,

the pressure ratio between inlet pressure (Pt2) and exhaust pressure
(Pt7) is converted into an electricel signal by the engine pressure
ratio trensmitter. The chember of the transmitter is sealed and
pressure from the inlet probe (Pt2) is led into the chember. The
exhaust pressure (Pt7) acts inside a metal bellows contained in the
chamber., The resultant movement of the bellows works a synchro
transmitter through a linkege mechenism. The signals from this synchro
transmitter provide an electrical output to operate a synchro motor in
the exhaust pressure ratio indicator.
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INLET PRESSURE

{PT2) PROBE T

Nﬂ\

PRESSURE
(PT7) LINE

-

o O om)

» O O m

- 115V AC ' i
PRESSURE RATIO |h PRESSURE RATIO
- INDICATOR ' TRANSMITTER
Engine Pressure Ratio Indication System Schematic 63
I T7=15=0 Figure 2 May 15/75
Page 6
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SNULND SOALODUIL MALLU LNULLALTLNG SYSTEM - TROURLE SHOOTING

With engines operating or wnen performing
system test.

IF -

[

I

INDICATOR IS INACCURATE

Interchange indicator
with one that is known
to operate. IF -

1

INDICATOR IS INOPERATIVE

Check circuit_bresker
closed. IF

“a

[

NOT OK - Zlose circuit
breaker

OK - Intefchaénge indica-
tor with ofe that is

1

known$ofoperate. Ir -

NOT OK -~ Perform inlet
pressure (Pty) leakage
test and exhaust
pressure (Pt7) leakage
test. IF -

OK - Replace defective
indicator

[

OK WITHE TESTEINDICATOR -
Replace,defective
indicator

NOT OK WITH TEST INDICA-
TOR - Check for power
and ground at indicator.

IR
- -

,].

NOT OK - Repair wiring

OK - Check for power and

ground at transmitter.
Ir -

I

NOT OKF-WDetermine

area of leakage. IF

OK -~ Check continuity

NOT OK - Repair wiring

of wiring vetween indi-

cator and transmitter.
Ir -

1

0K - Replace transmitter

NOT OK - Repeir wiring.

[

INLET OR EXHAUST LINES
LEAKING - Repair or

EXHAUST MANIFOLD LEAKING
Repair or replace

TRANSMITTER. LEAKING -
Replace transmitter.

replace.
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ENG PRE RATIO CATING SYSTEM - MA NANCE PRACTICES
1. Adjustment/Test Engipe Pressure Ratio Ipdicating System (Preferred
Procedure)
A. General

(1) This system test will include the transmitter, indicator, Inletiand
exhaust pressure tubing and exhaust pressure manifold. \

(2) The engine pressure ratio Indicating system should be tested for
leaks before performing operation and accuracy tests. Electrical
power at 115 volts, 400 Hz must be applied to the system for 2
minutes for warmup to prevent damage to the tpamsmitfer.

NOTE: An engine pressure ratio indicator greading which is slightly
gbove 1.00 with the engine shut downl dges not necessarily
mean the system is inaccurate or that a component needs
changing. Frictional lossespmayweduse sticking of the
pointer, and a calibration‘eheck should be made before
changing items in the system.

(3) Refer to step 2 for an altetnatéyEPR test procedure.
B. Equipment and Materials
(1) An air pressure sglirée must be provided with two individually
regulated outlets,\thé Jpressure of which can be accurately set at

pressures betweeny25.00 and 130.00 inches of mercury absolute. All
pressures afe te be monitored by pressure gages (with accuracy Qf

+ 0.05%) #NS Ngnff valves are to be installed on the pressure source

side ¢ “ghe Bages (Fig 201)
C. Test Engip® Pressure Ratio Indicating System (Fig. 201)

gAUTTON: DO NOT EXCEED L2 INCHES OF MERCURY ABSOLUTE ON THE INLET
PRESSURE LINE, OR 70 INCHES OF MERCURY ABSOLUTE ON THE EXHAUST
PRESSURE LINE WHILE THE LINES ARE CONNECTED TO THE TRANSMITTER.
MAXIMUM PRESSURE DIFFERENTIAL SHALL NOT EXCEED L5 INCHES OF
MERCURY ABSOLUTE AT ANY TIME DURING THESE TESTS AS PERMANENT
DAMAGE TO THE TRANSMITTER MAY RESULT.

(1) Test Engine Inlet Pressure (Pt2) Line Leakage

(a) Remove engine right side cowl panel to obtain access to
exhaust pressure tubing connection of engine pressure ratio
system.

(b) On ALL EXCEPT airplanes HZ-ACA and HZ-ACB, :
connect pressure hose from test apparatus to inlet pressure
(Pt2) probe inlet port.

On airplanes HZ-ACA and HZ-ACB,
, connect pressure tubing from test apparatus to inlet probe on
63 front of nose dome.
Aug 20/76 | 77-15-0
Page 201
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(¢) On airplanes with Pty probe mounted on engine strut, cap off
vent hole at aft end of Py, probe.

NOTE: The engine exhaust pressure plumbing should be left open
to atmosphere during this test.

(4) Slowly apply pressure of 42 inches of mercury absolute then
shut off valve t0 pressure source.

NOTE: Absolute pressure is the sum of gauge pressure and
berometric pressure. For example, if barometrie
pressure is 30.1 inches of mercury, the gauge|pressure
required is 42 minus 30.1 or 11.$ inches.

(e) Check that pressure leakage does not exceed 0,25 imch of
mercury during five minute period.

(£) Relieve pressure slovly through test set*Vent valve.

PRESSURE RATIO — PRESSURE RATIO

INDICATOR - TRANSMITTER
EXHAUST INLET
PRESSURE PRESSURE
LINE LINE

[ T-.—C()l..!Pl.lNGS-"[ q

VENT '
VALVES

MANOMETER ‘ MANOMETER

SHUTOFF
VALVES

‘ AIR PRESSURE SOURCE ’

Engine Pressure Ratio Indicating System Test Connections 2
T7-15-0 Figure 201 Jen 15/63
Page 202
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(3)
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Nov 05/86

(a)

(b)

(e)

(d)

(e)

Test

(a)

(b)

(e)

(d)
(e)

. SOEING . «_
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Maintenance Manual

Disconnect exhaust pressure tubing from exhaust pressure

sensing manifold and attach test pressure hose to exhaust
pressure tubing.

Slowly apply pressure of 35 inches of mercury absolute to .
inlet pressure probe with vent capped.

Slowly apply pressure of 70 inches of mercury absolute %o
exhaust pressure tubing, then close shutoff valve to
pressure source.

Check that pressure leakage does not exceed 0.25%inch of

mercury during five minute period. (Volume”of entrapped air
in test system should not exceed 45 cu incheS)s

Reduce exhaust pressure tubing pressurevbelow 50 inches of
mercury before reducing the inlet pressure.

Engine Exhaust Pressure (Pt7) Manifold Leakage

Disconnect test pressure hose ‘from exhaust pressure tubing
and connect to the exhaudst ‘pressure manifold.

CAUTION: MAKE SURE/THERE/IS NO POSSIBILITY OF BLOWING AIR
INTO EPRYTRANSMITTER.

Apply pressure approximately of 130 inches of mercury
absolute (65 ‘psia) to exhaust pressure manifold.

Check éxhaust pressure manifold, especially where

conn€etions made to individual probes, by applying soap and
water solution.

NOTE: Air will be flowing through the Py, Probe
continuously during this test, however pressure

differential will be sufficient to detect leaks in
the manifold.

If leaks are present, refer to 77-15-11 MP.

Relieve test pressure and remove test pressure hoses.

77-15=0
Page 203
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(4) Test Operation and Accuracy

TY

(a) Cormect extermal electricel power to airplane and close OIL
QTY & PRESS RATIO circuit breakers.

(b) Apply pressure to inlet and exhaust pressure tube per the
chart to obtain 1.50 on the pressure ratio indicator,

ENGINE INLET ENGINE EXHAUST PRESSURE RAEIO
PRESSURE PRESSURE INDICATIONS

In. Hg Abs | PSIA | In, Hg Abs PSIA Pt7/Pt2
31,009 | 15.23| 65.10% 31.97 2,70 20, 0L0%*
31,00 | 15.23[ L6.5% 22.84 2.5 +0,010%%

* Correct for barometric pressure

** The tolerances exclude test equipment accuracy. Test
equipment tolerance should<be defermined and considered
cumulative to the test toleramce.

TABLEWI
(¢c) Open applicable OIL/QFY & PRESS RATIO circuit breeker. Engine
pressure gatio Indicator reading should not change.
(d) With ciféuitVtreaker open, increase exhaust line pressure to

65.90 inches of mercury absolute. Engine pressure ratio
indicator reading should not change.

T

te)f closé epplicable OIL QIY & PRESS RATIO circuit treaker,
Pressure ratio indicator should read 2.10.

(£) Engine pressure ratio indicator should read both values within
tolerences shown in the chart after tapping lightly.

NOTE: An engline pressure ratio indicator above 1,00 with the
engines shut down or no pressure applied to system is
due to the lower mechanical stops in the transmitter
which prevent the unit from going below 1,00. In some
units due to tolerances in the gear train and location
of the mechanical stop, the transmitter is incapable
of transmitting a sigrel of 1.0 to the indicator.

2
T7=-15-0 ‘
\-L M—WJ
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Relleve test pressure and remove test pressure hoses.

CAUTION: REDUCE EXHAUST PRESSURE BELOW 50 INCHES OF MERCURY BEFORE
REDUCING INLET PRESSURE TO PREVENT TRANSMITTER DAMAGE.

Connect exhaust pressure tubing to manifold fitting connection.

On airplanes with Pt2 probe mounted on engine strut, remove cap
from aft end of Pt2 probe.

Install right side cowl panel.

77-15-0
Page 204A/204B
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2. e R te edure
A. General
(1) The following test procedure will apply during an Engine Pressure

Ratio Tndicating system accuracy check for turbine failure.

B. Equipment and Meterials

(1)
(2)
(3)
(L)

A regulated alr pressure source
Absolute pressure gage
Test hose

Shutoff valve

C. Test Engine Pressure Ratio Indicating System, (Figl 201)

(1)
(2)
(3)
(L)
(5)

- (6)
(7)

(8)

(9)

(10)

(11)

2
Aug 20/76

Open bottom cowl of affected enginew

Disconnect PT7 line at the turbine ‘€xhaust case.

Attach test line to enginé\PTT/line.

Obtéin barometric pressure)from absolute pressure gage and note.

Check that reguldtomvalve is backed off and the velve to test line
is open.

Oven shutoff valve on air source.

Grafually increase regulator setting until absolute pressure gage
reads'l,5 times barometric pressure.

Close the air source valve. (This action will trap pressure in the
entire PT7 plumbing.)

Note pressure resding on absolute gage. A drop In pressure
indicates line leakage. Correct as necessary to obtain zero
leakage.

With 1.5 times barometric pressure trapped in system, the EPR
indicator must read 1.50 £0.0l.

Tncrease pressure with regulator until 2.2 times barometrie is
registered on absolute gage. Cheqk that EPR indicator now reads

2,20 £0.01.

T77-15-0
Page 205
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(12) If either check point is out of limits, install a serviceable
indicator to determine whether transmitter or indicator is at
fault. .

(13) Replace the faulty unit and recheck as rei steps (10) and (11).

(14) Disconnect engine PTT line from test unit and reconnect line to
- turbine exhaust case.

(15) Close engine cowling.

: \ ABSOLUTE
PRESSURE REGULATOR . PRESSURE
SHUTOFF GAGE

VALVE

TEST
_ x Y , o HOSE .
PRESSURE SHUTOFF *
GAGE VALVE TO ENGINE
PT7 LINE
PRESSURE
SOURCE ————*=1
Engine Pressure Ratio Indicating System Test Connections 2
T7-15-0 Figure 202 Aug 20/76

Page 206
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ENGINE PRESSURE RATIO TRANSMITTER - MAINTENANCE PRACTICES

EFFECTIVITY

ALL EXCEPT HZ-ACA, HZ-ACB

1., Removal/Installation Engine Pressure Ratio Transmitter

A. Remove Engine Pressure Ratio Transmitter (Fig. 201)
(1) Open applicable engine pressure ratio circuit breaker.

(2) Remove access panels on nacelle strut as indicated below.

Engine Nacelle #[1] Access Panels *#{2] (AcCess Panels
Strut No. No. (Ref Chapt 12) Not (Ref’Chapt 12)

1 and &4 Th2 17h2

2 and 3 708 1708

Disconnect electrical plug on preséure ratio transmitter.

Disconnect inlet (Pt2) and exhalst (Pt7) pressure lines at pressure
commection on transmitters

Remove four mounting belts and lift traﬁsmitter free of strut.
Install Engine Pressure“Bati0® Transmitter (Fig. 201)
7(1} iifﬁiéhéiﬁe7pfeééﬁréﬂrétiortféhSﬁiiié;iihfo7§bsitibh. -
(2) Install four mounting bolts holﬂing transmitter assembly to bracket.

(3)) Génneet inlet (Pt2) and exhaust (Pt7) pressure lines to pressure
connections on transmitter. Connect electrical plug to transmitter.

(4) Install access ranels, Refer to Chapter 12 and Table above.

(5) Close applicable engine pressure ratio clrcuit breaker.

#{1] HZ-ACA, HZ-ACB

*[2] ALL EXCEPT HZ-ACA, HZ=-ACB
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TT=15-1
Page 202

ENGINE PRESSURE RATIO
TRANSMITTER

MOUNTING BOLT
(4 PLACES)

EXHAUST

PRESSURE
(PT7) LINE
INLET PRESSURE
(Py2) LINE
VIEW 1

HZ-ACE, HZ—-ACF

Engine Pressure Ratio Transmitter Installation
Figure 201 (Sheet 1)

FWD

63
May 15/75
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ENGINE PRESSURE RATIO
TRANSMITTER

INLET PRESSURE
(PT2) LINE

MOUNTING BOLT_ {4 PLACES)

EXHAUST
PRESSURE
{PT7) LINE

VIEW 2
HZ-ACC, H2-ACD

ENGINE\PRESSURE RATIO
TRANSMITTER

INLET, PRESSURE
(Pr2) LINE

MOUNTING BOLT
{4 PLACES)

EXHAUST PRESSURE
(PT7) LINE

VIEW 3
HZ-ACA, HZ-ACB

Engine Pressure Ratio Transmitter Installation

May 15/75 Figure 201 (Sheet 2) T7-15-1
‘ Page 203
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EXHEAUST PRESSURE SENSING PROBES AND MANIFOLD - MAINTENANCE PRACTICES

Removal/ Installation Exhaust Pressure Sensing Probes and Manifold

&

A. Remove Exhaust Pressure Sensing Probes and Menifold (See figure 201.)
(1) Remove side cowl panels. Refer to "Cowl Panels," Chapter T1.
(2) Disconnect clamps securing mznifold to turbine case flange.
(3) Disconnect manifold union nuts at 6 o’clock and 12 o'cloeks
(4) Discomnect branch line union nut at approximetely'5#G3clock.

(5) Remove probe mounting 'bolts' and pull either deft or right manifold
section free of englne.

(6) Repeat with other section of manifold,

(7) Remove probes from housings in exBaustcasing.

EXHAUST PRESSURE
SENSING PROBE
AND MANIFOLD

TYPICAL ALL
FOUR ENGINES

2 Exhaust Pressure Senmsing Probe and Manifold Installation
Nov 15/61 Figure 201 T7-15-11
Revised : Page 201
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B. Install Exhaust Pressure Sensing Probes and Manifold (See figure 201.)

(1) Insert probes into housings around exhaust casing.

(2) Position one section of exhaust pressure sensing manifold around
periphery of engine turbine chamber.

(3) Install probe mounting bolts and secure with locknuts.

(4) Repeat procedure for opposite manifold sectlon.

(5) Tighten union nuts joining both halves of sensing manifold, together.
(6) Comnect clamps securing manifold to turbine case flanhges

(7) Tighten union nut joining branch line to manifold £ssembly.

(8) Install side cowl panels. Refer to "Cowl Panels," Chapter Tl.
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INLET PRESSURE SENSING PROBE - MAINTENANCE PRACTICES

EFFECTIVITY

HZ-ACA, HZ-ACB

Removal/Installation Inlet Pressure Sensing Probe

A. General

(1) The inlet pressure (Pt2) sensing probe (Fig. 201) is assembled to
the engine nose dome and is removed and installed with the nose
dome (Ref Chapter 71, Engine Nose Dome).

Inspection/Check Inlet Pressure Sensing Probe

A. Check Inlet Pressure Sensing Probe

(1) Examine the (Pt2) inlet air hole locatéd‘at™fhe front of the nose
dome for damage (Fig. 201). Check the\probe to engine connection,
located aft end of nose dome, for, damage“to connection thimble
and ingress of foreign material into Sensing tube.

=
e o
a3

’e

'
S
L

’
ro)

1

— INLET PRESSURE SENSING s
PROBE CONNECTION TO \ SR
ENGINE WL

NOSE DOME

ANTI-ICING AIR
OUTLET HOLES

Inlet Pressure Sensing Probe Installation

May 15/75 Figure 201 77-15=21

Page 201
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INLET PRESSURE (PT2) SENSING PROBE - REMOVAL /INSTALL ATTON

Generel

A, The inlet pressure (Pt2) sensing probes are mounted on the right, side
of the nacelle strut.

B, There ere two types of Pt2 probe instellations.

(1) Pt2 probe permenently attached to strut with piVetssérd lockbolts.
(2) Pt2 zrobe attached to strut with bolts.

C. Removel of Pt2 probe which is permanently attached to the strut will
require drilling out existing rivets andfrépl&Cement of rivets with
countersunx bolts., )

D. Removal of the probe is accomplishedyfrem the interior of the strut.
Aocess is gained by removing twe Bccess penels on the left of the strut.

Remove Iniet (Pt2) Sensing Probe VSee figure LOl.)

I3

Lo

For airplanes with Pt2 (probe permanently fastened to strut:

(1) From exterfor%ef strul, drill out rivets holding Pt2 support plate

-- e
Vo D uviuve

(2) Gein agcess to interior of strut by removing access panels shown
in fhgure LOL,

(3) “From™nterior of strut, remove remsining four locknuts and bolts
nolding Pt2 support plate to strut.

(4) Remove all metal chips from interior of strut.

3
Jen 15/72 T7-15-22
+ .
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ACCESS PANEL

1704 INBD
1739 OUTED ,‘7/ SEE DETAIL A
[
/-/ 4
/ ' ’// ACCESS PANEL
Y 1740 OUTED
&
[
¢V
EXTERIOR SKIN
RIVET
PT2
{9 PLACES) PROBE
PT2 TUBE
ANTI-ICE
TUBE
SUPPORT PLATE
DETAIL A [>
{4 PLACES)
EXTERIOR SKIN
PT2
PROBE
[T instaltation
permanently
attached with rivets
, D Removable
SUPPORT PLATE installation
attached with
bolts
[=> 5ot NAS517-34
Nut NAS679A3W
Washer ANSSOC10L
DETAIL A> mﬁHER
{13 PLACES) >
Inlet Pressure (Pt2) Sensing Probe Installation 3
T7-15-22 Figure LO1 Jan 15/72

Page L02
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For eirplanes with Pt2 probe attached to strut with bolts:

(1) Gein access to interior of strut by removing access panels shown
in figure LOl.

(2) Remove ruts and bolts holding Pt2 probe support plate to strut.

From interior of strut, discomnect Pt2 tube and enti-ice tube from Bt
probe connections.

From interior of strut, remove Pt2 probe,

3. Instell Inlet (Pt2) Sensing Probe (See figure LOL.)

A. TFor airplenes which had Pt2 probe permanently attached to_strut:
(1) Using new Pt2 probe as a pattern, make a stfel templatelto match
bolt pattern in Pt2 probe support plate,
(2) Bolt template to exterior of strut wsimghfour lower bolt holes.,
(3) Drill ell heles to 0.190-0.195 diameter,
(4) Remove template,
(5) Countersink exterior surface/fasterer holes 100 degrees.
(6) Remove chips from strut interior.
B. From interior ofystrut,\insert Pté prove and position probe assembly in
-« pleee, Linaup-hOleSy - - - e
C. Instell bolts, \weshers, and nuts. Tighten nuts,
| b. Connect dndet Pt2 tube end anti-ice tube to Pt2 connections.
E. Instaell\access panels,
3
Jan 15/72 T7=-15-22
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EXHAUST GAS TEMPERATURE INDICATING SYSTEM - DESCRIPTION AND OPERATION

1. General

A. The engine exhaust gas temperature (EGT) indicating system measures and
shows & reading of engine exhaust ges temperature on indicators located
in the control cabin. ‘

B. The engine exhaust gas temperature indicating system consists of ‘twelve
thermocouple elements grouped in pairs and enclosed in six probes
arranged around the engine exhaust housing, one varisble thermocouple
resistor for each engine and four temperature indicatorsson the engine
instrument panel.

C. Engine exhaust gas temperature is sensed by the thermOcouple elements.
The heat of the exhaust gases causes the thermocouples to generate a d-¢
electrical signel. which actuates the meter movementsof the exhaust
temperature indicator. Copper and constantan wires are used in the low
temperature zone of the engine and chromel™endwalumel wires are used v
where higher temperatures are encountered. The varisble resistance is
included in the eircuit to allow adjustmentiof the system.

2. Exheust Gas Temperature Thermocouples

A. The exheust gas temperature thermocouple is & thermo-electrical device
which produces a d-c electirical ‘signal for operation of the system.
(See figure 2.)

B. Two thermocouples are emclogéd in each sampling probe mounted on the
engine exhaust bhousing with the probes projecting into the exhaust

~ stream. Six thermoeouples, one from each pair, are connected in parallel

so that two wires“carry the average of the exhaust gas temperature
signals. The remaining one from each pair has separate wires in the
thermocouple harness to allow selection of a signal from any one probe.
The thermbcotple junction and studs are made of chromel and alumel
materdal. “The alumel stud terminal (-) is larger than the chromel stud
terminal (+). The polarity of the thermocouples is also indicated by
e green paint spot near the negative terminal. Each probe is provided
with four gas inlet holes and one gas discaarge hole.

2

Nov 15/61 , T7-16-0
Revised » Page 1
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EXHAUST GAS
TEMPERATURE
INDICATOR

fﬁ/lnﬂ |

SEE VIEWS 1 AND 2

ENGINE INSTRUMENT PANEL

I VIEW 1[T> SEE VIEW 4

SEE VIEW 3

EXHAUST GAS
TEMPERATURE -
INDICATOR -

THERMOCOUPLE RESISTORS

ENGINE INSTRUMENT PANEL . FOR ENGINES NO. 3 AND 4 |

view 2> AN | __ | < =

. ——
I D—ALL AIRPLANES EXCEPT H2-ACC AND
HZ2-ACD
AIRPLANES HZ-ACC AND
HZ-ACD
FWD
J23 RELAY PANEL
VIEW 3
Exhaust Gas Temperature Indicating System Equipment Location 63
77-16-0 Figure 1 (Sheet 1) . May 15/75

Page 2



Martin
B707

Martin
B707


l

Seemeaseens For Training Purposes Only
Maintenance Manual

THERMOCOURLE
PROBE

TYPICAL ALL
FOUR ENGINES

9\

T
THERMOCOUPLE
RESISTORS FOR
ENGINES NO. 1 AND 2

VIEW 3

Exhaust Gas Temperature Indicating System Equipment Location

Jul 15/62 Figure 1 (Sheet 2 of 2) 77-16-0

Page 3
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TWO PIN
COMNECTOR
(STRUT HORIZOMTAL
FIREWALL) m——
THERMOCOUPLE WRING HARMESS P ]
CHROMEL COPPER
k |
ALUMEL. CONSTANTAN s }
THERMOCOUPL E /
RESISTOR L®_J
EXHAUST. GAS
TEMPERATURE
THERMOCOUPLE hQcAjoR
JUNCTIONS
+ ~ THERMOCOUPLE JUNCTIONS
+ -
p—— )
] ;

RECEPTACLE CAPPED
AND NOT CONNECTED
TO INDICATOR f

SHIELDING ASSEMBLY
TUBE-EXTENSION
CONDUCTOR

SHELL
BLOCK-TERMINAL
NEGATIVE STUD
POSITIVE STUD
INSULATION
JUNCTION

O SO LI —

[CCENRNRRN

~ S
S ANNNAN AN

THERMOCOUPLE PROBE ASSEMBLY
(SHOWING ONE THERMOCOUPLE)

Exhaust Gas Temperature Indicating System Circult 2
Pigure 2 Nay 15/63
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3. Exhaust Gas Temperature Thermocouple Resistor

A. The exheust gas temperature thermocouple resistor is provided to adjust
cireuit resistance of the exhaust gas temperature indicating system.
The elements of the resistor are two spools of No. 24 constentan wire
vith a resistance of 8.0 (+10%/-0%) ohms for each spool before
adjustment. The thermocouple resistors for engines No. 1 and 2 are
mounted on the lower nose campartment fusealge wells. The resistors
for engines No. 3 and 4 are mounted on the J23 relsy shield located on
the right side of the lower nose campartment.

k. Exhaust Gas Tempersture Indicetor

A. The exhaust gas temperature indicator is a moving coil sengitive
voltmeter. Four indicators, one for each engine, are mounted/on the
engine instrument panel. The instruments have two termimals in the back
of the case marked plus (+) end minus (-). These ty0 temminals conxect
the meter coils inside the unit to the thermocouple“€ireuit. A
serevdriver operated pointer adjustment on the Pack)of the indicator
allows epproximately & 55° adjustment range at3,JOOC. The instrument
diel indicates a temperature range from 0° %o 1000°C, with normal and
dangerous operating temperatures marked.

5. Exheust Gas Temperature Thermocouple Harness jand Leed

"A. One part of the exhaust gas temperature thermocouple harness averages the
electrical output from six thermocouples by combining the individual
signels in a parallel circultwhich supplies the exhaust gas temperature
indicator. The remaining wires iin the herness take signals from the
six other thermocouples to%e te8t receptacle on the fireseal at the

oo - -right gide of the enginey,  This receptacle is cepped off aend the eireuit = =

is used for test pirposes only. :

B. The thermocoupleNharness consists of a flexible electrical conduit
mounted on the ‘outer circumference of the engine exhaust housing. The
harness hée a.two-wire avereging circuit lead festened to the engine with
clipsl end ‘routed forward through the engine fireseal to an electrical
digcontect plug located at the engine strut firewall. A second outlet
fram the“thermocouple barness terminates at the electrical test receptacle
Jocated at 5 o'clock on the engine fireseal.

3
Mey 15/63 7;-16-(;
age
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EXHAUST GAS TEMPERATURE INDICATING SYSTEM - TROUBLE SEOOTING

IF INDICATOR INOPERATIVE

Interchange indicator
with one that is opera-
ting eccurately. IF -

r

1

OPERATION NOT OK -
Check thermocouples
for continuity and

resistance velue. IF -

OPERATION OK =~
Replace old indicator

0K - Check circuit
resistance without
indicator in system.IF -

NOT OK - Replace
defective thermocouples

0K - Check wiring for
breaks, loose or «nter-
mittent connections.

NOT OX - Adjust resistor
until correct circult

resistance obtained.

2
Nov 15/61
Revised

77-16-0
Page 101
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EXHAUST GAS TEMPERATURE INDICATING SYSTEM - MAINTENANCE PRACTICES

1. Adjustment Test Exhaust Gas Temperature Indicating System

A, General

(1)

(2)

The exhaust gas temperature (EGT) indicating system 1s tested‘usSing
e wheatstone bridge and an ohmmeter. Tests include measurements, of
circuit resistance and insulation resistence.

Two operational tests are provided which may be used optionelly to
esteblish confidence of exhaust gas temperature indicating system.
Neither test provides sufficient accuracy for system calibration,
and is to be used only to indicate whether system Opgration is or 1is
not saetisfactory. Operational test No. 1 is preferred if conditions
allow.

B. Equipment and Materials

(1)

(2)

(3)
@

(5)

(6)

C. Test

(1)

2
Feb 15/74

Wheetstone resistence bridge capable of measuring resistance to
+ 0,1 ohm at 22 ohms,

Low voltage ohmmeter capablé\of measuring resistence of 100,000
ohms. Meter should utiliZeNlesS than 40 volts (dc) end should have
an accuracy of five percent,

Low value load resistance varisble to within 0,05 ohms

DC power sourde vemiable from 0 to 50 millivolts

D mi11ivETh Meter cepeble of measuring to 0,01 millivolt
Portabléwcontainer of ice or accurate thermometer

Exhaust Gas Temperature Indicating System Reslstance

Disconnect averaging circuit leads from exhaust gas temperature
indicator on engine instrument panel.

Attach disconnected leads to Wheatstone Bridge and measure circuit
resistence of system. Resistance reading should be as shown.

SYSTEM RESISTANCE (OHMS) | AMBIENT TEMPERATURE °C

22,00 (x 0.1) 20° £ 5
21.95 (¢ 0.1) 10° + 5°
21.90 (¢ 0.1) 0° ¢ 5°

NOTE: If resistance is not within tolerance, check circuit for
loose, corroded or shorted connections end defective
thermocouple probes.

77-16=0
Page 201


Martin
B707

Martin
B707


T - ITY
For Training Purposes Only N

Maintenance Manual

(3) Adjust resistor spool to bring circuit resistance within specified
tolerance, if required.

|

(4) Remove Wheatstone Bridge from averaging circuit leeds, and recomnect
leads to indicator.

D. Test Insulation Resistence

(1) Check avereging circuit leads from indicator to engine fireseel fox
shorts to ground.

(a) Disconnect averaging circult leeds from exhaust ges temperature
indicator on engine instrument penel.

(b) Open left cowl penel on engine.

(¢) Remove teflon tepe from thermocouple everggingsCircuit
comector, located forward of engine fire€egl, and disconnect
terminals (Fig. 201).

(d) Place one ohmmeter terminal in centagt with firesesl connector
glumel terminel, and ground other olmmeter terminel.

(e) Check aversging circuit 18gd from engine fireseal to indicator
for shorts to ground. fResistance shell not be less than
100,000 ohms.,

(f) Repest steps (d) end (e) using fireseel connector chromel
terminal.

{g)  Commect thermdcouple averaging cirecuit lesds to indieator.. . .

(2) Check exhaust gas temperature thermocouple harness end leads for
shorts o ground. .

(a)/ Place cne ohmmeter terminal in contact with one averaging
circuit fireseal comnector terminel, end ground other ohmmeter
terminal.

(b) Measure resistance. Resistance shell not be less than 10,000 -
ohms,

(¢) If measured resistence is not at least 10,000 ohms, for further
action refer to section 77-16-21, Exhaust Gas Temperature
Thermocouple Harness and Lead - Meintenence Practices.

(d) Comnect averaging circuit comnector terminels and wrep
comnection with teflon tape.

CAUTION: BE SURE THERE IS ENOUGH INSULATING MATERIAL BETWEEN
THE TWO SETS OF CONNECTED TERMINALS TO PREVENT
SHORTING OUT THE SYSTEM.

_ 9
| 17-16-0 Feb 15/7h
Page 202



Martin
B707

Martin
B707


EFFE _ .
— For Training Purposes Only
Maintenance Manual

BRACKET

//
2N A= AVERAGING CIRCUIT
N\ CONNECTOR TERMINALS

T MOUNTING

BOLT & NUT 3
K¢ M ; / ‘e
)
{1 = I TEST RECEPTACLE
: U .\\. A \\ (CAPPED)
MOUNTING V "~

' o \l
-BOLT & NUT !:'(;'(;r(._@o —_\
& \ Y

= \\ &7
.\(‘:Q\étéﬁ

DETAIL A

Exheust Gas Temperature Thermocouple
Harness Engine Fireseal Connectors
Figure 201

9
Jun 15/63
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E. Operaﬁional Test No, 1 (Preferred)
(1) Open left cowl panel on englne.
(2) Remove teflon tepe from thermocouple aversging circuit connector,
égia).ted forwerd of engine firesesl, and disconnect terminals (Fig.

(3) Comnect Whee.tstone Bridge to hamess leads and measure circuit
resistence (Fig. 202).

(4) Teke second reeding with test leads reversed and obtain average
resistance of opposite polarity reasdings.

(5) Adjust loed resistance to calculated resistance.

(6) Make test connections to indicator leads (Figd 202)%" Immerse test
connections in ice beth.

(7) Apply volteges and observe indicator reedings: Lightly tap front of
indicator befcre teking reading.

NOTE: A pointer movement greaterthan 25°C when tapping would be
caused by defective indfeatonr. '

F. Operationel Test No. 2 (Optional)

(1) Perform steps E.(1) tHruNE.(5).

(2) Meke test connectfons\po dndicator leeds (Fig. 202)

(3) Monitor ambient temperature at test connections.
(

L) Apply voltages®and observe indicator ree.ding in Fig. 202 as adjusted
for embient temperature in Fig. 203.

(5) ALightly tep front of indicator before taking reading.-

NOTE: A pointer movement greater than 25°C when tapping would be
ceused by defective indicator. ,

9
T7-16-0 - o Feb 15/T4
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TRIM RESISTOR

ADJUSTABLE
MILLIVOLT
SOURCE

N N
LOAD

—

,7{

OVM

NS=

1 CONSTANTAN-YELLOW

I - AL |
l
EG
E T CATOR (TERMINAL) |
l N\ JcoPPeR #ReD CH '
L +
ot BT THERMOCOUPLES
(PREFERRED)
WHEATSTONE ]
BRIDGE
MILLIVOLTS=-TO-INDICATED TEMPERATURE COMPARISONS
MILLIVOLT
INPUT
(% 0.02mv) 8.13 | 16.39 | 20.64 | 24,90 | 29.14 | 33.31 | 37.36 41.31
INDICATOR '
READING °C 200 4oo 500 600 T00 800 900 1000
INDICATOR
READING
TOLERANCE (+ °C) | 30 15 10 5 10 20 25 35
Exhaust Gas Temperature Indicating System
5 Operational Test Requirements 77=16-0
Feb 15/74 Figure 202 Page 205
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AMBIENT INDICATOR TEMPERATURE °C
REFERENCE
TEMP 000 | 200 400 500 600 700 800 900 | 1000

°C 40 | £30 $15 +10 5 +10 $20 +25 +35
15 -0.60 | 7.53 | 15.79 | 20.04 |24.30 | 28.54 | 32.70 | 36.76 | %0.71
16 -0.64 | 7.49 | 15.75 | 20.00 |24.26 | 28,50 | 32.67 [36.72 | 40,67
17 -0.68 | 7.45 | 15.71 | 19.96 |2u.22 | 28.46 | 32.63 | 36.68 | 40.63
18 -0.72 | 7.41 | 15.67 | 15.92 | 24.18 | 28.k2 | 32.59 [ 36.64 40%s59
19 -0.76 | 7.37 | 15.63 | 15.88 | 24,14 | 28.38 | 32.55 36.60m 40.55
20 -0.80 | 7.33 | 15.59 | 19.84 | 24.10 | 28.34 | 32.51 | 36.56 40,51
21 -0.84 | 7.25 | 15.55 | 19.80 | 24,06 | 28.30 | 32.47¢] 36.52 4o, L7
22 -0.88 | 7.25 | 15.51 | 19.76 | 24.02 | 28.26 | 32,431 36.48 40,43
23 -0.92 | 7.21 | 15.47 | 29.72 | 23.98 | 28.22 | 32.39 36,44 | 40.39
ok -0.96 | 7.17 | 15.43 | 19.68 | 23.94 | 28.18 [32,357| 36.40 40.35
25 -1.00 | 7.13 | 15.39 | 19.64 | 23.90 | 28.14 I=32)31 | 36.36 40,31
26 -1.0k | 7.09 | 15.35 | 19.60 | 23.86 | 28,30, 32.27 | 36.32 4o.27
27 21.08 | 7.05 | 15.31 | 19.56 | 23.82,.28.06 | 32.23 | 36.28 40,23

28 -1.12 | 7.00 | 15.27 | 19.54 | 23.78 | 28%02 | 32.19 | 36.24 40.19
29 -1.16 | 6.97 | 15.23 | 19.48 | 23%qLN 27.98 | 32.15 36.20 | 40.15
30 -1.20 | 6.93 | 15.19 | 19.44 [®3.70 | 27.9% | 32.11 | 36.16 40.11
31 -1.24 | 6.89 | 15.15 | 19.40,| 23.66 | 27.90 | 32.07 | 36.12 40.07
32 -1.28 | 6.85 | 15.11 | 29.36 Y623.62 | 27.86 | 32.03 | 36.08 40.03
33 -1.32-| 6.81 | 15.07 [ 19.3% | 23.58 | 27.82 | 31.99 | 36.04 | 39.99
34 -1.36 | 6.77 | 15.03 N19.28 | 23.54 | 27.78 | 31.95 | 36.00 | 39.95

35 |-1.bo| 6.72 |, 198", 19424 | 23.50 | 27.7h | 31.90 | 35.96 | 39.90
36 -1.45 | 6.687N1Ng2 | 19.19 | 23.45 | 27.69 | 31.86 | 35.91 39.86
37 -1.49 | 6.6%] .88 | 19.15 | 23.41 | 27.65 | 31..82 35.87 | 39.82
38 -1.53 |.6.60 14,84 | 19.11 | 23.37 | 27.61 31.78 | 35.83 | 39.78
39 -1.574 6%6"| 14.80 | 19.07 | 23.33 | 27.57 | 31.74 | 35.79 39.74
Lo -1.61 |(6e52 | 14,78 | 19.03 | 23.29 | 27.53 | 3L.70 | 35.75 | 39.70

NOTE: Millivolt required for various ambient reference.

T7=16=0
Page 206

Operetionsl Test No. 2 (Optionel) Adjustment
Figure 203

5
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EXHAUST GAS TEMPERATURE THERMOCOUPLE RESISTOP. -
MAINTENANCE PRACTICES

1. Adjustment/Test Exhaust Gas Temperature Thermocouple Resistor

A. General

(1) The exhaust gas temperature thermocouple resistor is adjustedmby
shortening the resistance wire on the spools. Circuit resiStance,
excluding indicator, must be 22,00 0.1 ohms, Total resiStance of
circuit ineluding indicator is approximately 55 ohms. IE 1% is
necessary to increase circuit resistance, a new resistor must be
installed and correctly adjusted (Fig. 201).

B. Adjust Exhaust Gas Temperature Thermocouple Resiston
(1) Remove exhaust gas temperature indicatorsfxom ins prument panel.

(2) Remove wiring from indicator. Make _good eTectrical connection
between the two conductors on airplane wiring side of disconnect by
bolting termirals together.

(3) Obtain access to applicable thermocouple resistor; engine No. 1l and
o resistors are mounted on léft side of lower nose compartment. On
airplanes HZ-ACA and HZ-ACB,sresistors for engine No. 3 and 4 are
located on right sidéyof lower nose compartment. On ALL EXCEPT
airplenes HZ=-ACA and HZ=ACB, resistors for engine No. 3 and L are
located on J23 rélay“panel. Remove resistor cover (Fig. 201).

AIRPLANE
STRUCTURE

RESISTANCE
SPOOLS

!
|
|
|

~. 7 [ /

Page 201

N
THERMOCOUPLE
RESISTORS
TYPICAL RESISTOR BOX /
63 Exhaust Gas Temperature Thermocouple Resistor Installation
May 15/75 Figure 201 77-16-1
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77-16-1
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Adjust resistor by wunwinding resistor wire and measuring circuit
resistance with Wheatstone Bridge as turns of wire are removed.
Wire resistance is approximately 0.73 ohm per foot.

When correct circﬁit resistance of 22.00 (& 0.10) ohms is obtained,
silver-solder resistance wire ends together.

Wind excess wire around post between resistor spools.
Replace resistor cover.

Remove connecting bolt from airplane wiring terminals and(connect
terminals to exhaust gas temperature indicator.

Install indicator on engine instrument panel.

2
Feb 15/65

TEIT I A L e

]


Martin
B707

Martin
B707


A el 2t

Lomaios For Training Purposes Only
Maintenance Manual

EXHAUST GAS TEMPERATURE THERMOCOUPLES -~ MATNTENANCE PRACTICES

1. Removal/Installation Exhaust Gas Temperature Thermocouple
A. Remove Exhaust Gas Temperature Thexrmocouple (See figure 201.)

(1) Obtain access to thermocouples by opening side cowl panels.
(2) Remove thermocouple harness leads from thermocouples.
(3) Remove two bolts which fasten thermocouple to exhaust chamber.
(4) Remove thermocouple from engine.

B. Install Exhaust Gas Temperature Thermocouple (Seg fifgure 201.)

(1) Place thermocouple on mounting ped so that,fowr gas holes in
. sampling probe face upstream.

(2) Install and tighten two mounting bolts £5 to 85 pound-inches.

(3) Comnect thermocouple harness_leads %o studs on thermocouples and
torque nuts to approximately 20 pound-inches.

(4) Close side cowl panels.

2. Adﬁustment[Test Exhaust Gas (Temperature Thermocouple
A, Test Exhaust GeseTefperatur® Thermocouple

(1) Place a sdldering iron of at least 500 watts capacity ageinst a
thermoeguple probe. Observe exhaust gas temperature indicator on
englne, ifstrument panel which should show a small reading. Allow
time £op indicator to return to zero then repeat procedure for each
thermoéouple probe.

NOTE: This is not a calibration check.

Aug 15/66 77-16-11
+ Page 201


Martin
B707

Martin
B707


For Training Purposes Only
Maintenance Manual

TYPICAL ALL
FOUR ENGINES

MOUNTING BOLTS

Exhaust Gas Temperature Thermocouple Installatlon
TT-16-11 Figure 201
Page 202 .
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EXHAUST GAS TEMPVRATURE rT1HERMOCOUPLE {ARNSSS AND LEAD -

MAINTENANCE PRACTICES

EFFECTIVITY

ALL EXCEPT :{Z-ACA and HZ-ACB

1. Removal/Installation Exhaust Gas Temperature Thermocouple Harness and lead

A. Remove Thermocouple Harness and lead %

(1)

(2)

(3)

ey
(5)
(6)
(8)
(9)
(10)
(11)

63

May 15/75

(1

Remove teflon tape from thermocouple averaging circuit ‘eonnector,
located forward of engine fireseal, and disconnectsterminals.
(See figure 201, view 1).

Remove locknuts and bolts securing averaging circult connector
terminal support fitting to engine fireseal,

Pulling aft on averaging circuit lead, \remove terminal support
fitting from engine fireseal.

Remove locknuts and bolts securing test receptacle mounting dbracket
to engine fireseal.

Remove test receptacle from mounting bracket.

Pulling aft on test eircuit lead, remove receptacle from engine
fireseal.

Disconnect thermocouple leads from probe terminals.
Remove nuts and’screws securing thermocouple harness and lead
supporting\clips.

NOTE:" Tag harness and lead supporting clips being removed to
assure their reinstallation in same location.

Remove harness and leads.

CAUTION: IN ALL HANDLING AND STORAGE, THE HARNESS AND LEADS SHOULD
EE HUNG ON A RACK OR LAID ON A CLEAN TABLE FREE OF OIL AND
MATERIAL WITH WHICH IT MAY BECOME ENTANGLED. SEVERE
. REPEATED FLEXING AND EENDING OR TWISTING WILL EREAK OR
FRAY THE EXPOSED INSULATION. IF HUNG ON A RACK, CARE MUST
EE TAKEN NOT TO INTRODUCE ANY SMALL RADIUS EENDS IN ANY
PART OF TEE ASSEMELY.

‘.Remove nuts and screws securing averaging circuit lead (from engine
_ fireseal to strut firewall) supporting clips.

Disconnect averaging circuit leed connector at strut firewall (See
figure 201, detail A), and remove lead.

T7-16-21
Page 201
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B. Install Thermocouple Harness and Lead.
(1) Position averaging circuit lead (from engine fireseal to strut
firewall) on engine, and install supporting clips using screws
and nuts.

(2) Connect averaging circuit connector at strut firewall.

(3) Position harness and leads on engine, and install supporting ckips
using screws and nuts.

(4) Connect thermocouple leads to probe terminals.

(5) Pull test receptacle forward through engine fireseall. o(See figure
201, view-l.) '

(6) Secure test receptacle to mounting oracket.

(7) Secure test receptacle mounting bracket tO engine fireseal using
bolts and locknuts.

(8) Pull averaging circuit connector termingl support fitting forward
through engine fireseal. (See figure 201, view 1.)

(9) Secure avereging circuit cof8gtof terminal support Iitting to
engine fireseal using bolts\and locknuts.

(10) Connect overaging ciyculf connector terminals end wrep connection
with teflon tepe.

" CAUTION: Br SOR: WHERE (s ENOUGH INSULATING MATERIAL DEIWEEN THE

TWONSETS OF CONNECTED TERMINALS TO PREVENT SHORTING OUT
THE SYSTEM.

2. Adjustment(Test Exhaust Ges Temperature Thermocourle Herness and lead ‘
4. Equipmentyand Materlals

(1) semsitive resistance measuring device - ohmmeter with a center scale
value of approximately 10 ohms.

(2) Low voltage crumeter capable of measuring resistance of 50,000 ohms.
Meter should utilize less then 40 volts (de) and should have an
accuracy of five percent.

B. Test Thermocouple Harness and Lead Resistance.
| (1) Open both cowl penels on engine.
(2) Remove tetlon tape from thermocouple averaging circuit connector,

located forward of engine fireseal, and disconnect terminals.,
(See figure 201, view 1),

T7-16-21 , Jun 15 /62
Pa@e 202 +
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SEE DETAIL A

ﬁﬁﬁ VIEW |

ENGINE STRUT AVERAGING CIRCUIT

gmcun
—_ ONNECTOR
BRACKET TERMIALS
o\
\
\\\ -
MOUNTING
BOLT &
DETAIL A NT ‘
TEST >
RECEPTACLE / -
(CAPPED)
MOUNTING ‘!
BOLT & NUT
VIEW |
9 Exhaust Gas Temperature Thermocouple Harness and Lead Installation
Jun 15/63 Figure 201 . 77-16-21
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Place ohmmeter (sensitive) terminals in contact with everaging
circuit fireseal comnector alumel and chromel terminals (see figure
202), and measure resistance. Maximm allowable resistance is 2.05
omms at 68°F (20°C). :

Remove protective cap from test receptacle.

Place one ohmmeter terminal on test receptacle pin "I," other
terminal on pin "&," and measure resistance. Maximum allowaple
resistance is 2.5 ohms at 68°F (20°C).

Repeat step (5) always leaving one ohmmeter terminel on.pin) "I,"
or common pin, and placing other terminal on each chromel=pin
successively ("C," "D," "E," 'G," "H").

If resistance is not within limits, disconnect bOth sets of leads
from thermocouple probes, and measure resigtance=0f each
thermocouple. (Resistance across thermocouple/alumel and chromel
terminals). Resistance of each thermodouple“shall not exceed .
0.250 ohms, ‘

Tf resistance of each thermocouple is\ithin limits, harness and
leads are feulty, and should be repleced.

Thermocouple Herness and Z'éag Géntinuity

Install jumper across averaging circuit connector alumel end chromel
terminals,

Disconnect poth averaging circuit leads from thermocouple probe
- terminal stule 35 cach prove-if-not elreedy discommected, -

figure 20X,

Plece omclemp ohmmeter (sensitive) terminals in contact with one
setf of \disconnected thermocouple probe lead terminals. Refer to
figures202.,

Flex harness and leads gently and observe instrument needle. If
eontinuity does not exist, replace harness and leads.

NOTE: Broken wires which come in contact intermittently due to
flexing will cause needle to fluctuate. False intermittent
indicetions will result if ohmmeter terminals are not in
firm contact with clean terminals, or if ohmmeter terminals
or leads are defective, '

9
Jun 15/64
+
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up TEST CIRCUIT |

: TERMINALS
\‘ \

. 1 rh?

THERMOCOUPLE

PROBE LLCO_- |

NO. 2 rl ' —9-
THERMOCOUPLE i
PROBE T COT—o—

]

»— AVERAGING CIRCUIT

TERMINALS

AVERAGING
CIRCUIT

TERMINALS

TO0
INDICATOR

TEST
{CIRCUIT)
RECEPTACLE

A |CHROMEL NO. 1

CHROMEL NO. 2

CHROMEL NO.

CHROMEL NO.
CHROMEL NO.

T & m QO o

3
CHROMEL NO. 4
5
6

FL ~—

ALUMEL {(Common)

;:ggmocoune LT 8 |spane
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9 Thermocouple Harness and Lead Wiring Diagram

Jan 15/70 Figure 202 77-16-21
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D.

(5)
(6)
(7)

Test Thermocouple Harness and Lead Insulation Resigtances

WARNING:

(1)

— gteel wire Trefd ohd measure resistance, Resistance shall not be

- TY :
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Repeat steps (3) and (4) for other thermocouple probes.

Remove jumper from comnector alumel end chromel terminals.

Place one ohmmeter terminal in contact with test receptacle pin "I"
and other ohmmeter terminel in contact with test receptacle pin "A,"

Flex harness and leads gently and observe instrument needle. IT
continuity does not exist, replace harness and leads. Refer toanote

in step (k4).

Repeat steps (7) and (8) alweys leaving one chmmeter terminaljin
contact with pin "I," or common pin, and placing other ohmmeter
terminel in contact with each chromel pin successively{"C," 'D,"
"E," "G, " "H"_).

TO REDUCE POSSIBILITY OF IGNITING FUEL, RO NOT USE A MEGGER
OR OTHER HIGH VOLTAGE OHMMETER.

Check averaging circuit insulationdresisfance between conductors 4
by placing one ohmmeter (low volfagel high resistance) terminal in
contact with connector alumel fermihel, and other ohmmeter terminal
in contect with chromel terminal,”and measure resistance.
Resistance shall not be less,than 50,000 ohms.

Check averagirg circuit “insulation resistance between conductor and ;
ground by placing one‘ohmeter terminal in contect with connector 4
alumel terminal and Other’ ohmmeter terminal in contact with stainless :

-

less than 50,000 ‘ohms,

Repeat sted, (2) using averaging circuit chrcmel terminal,

DPis¢onneet both test circuit leads from thermocouplé probe studs
on each probe. Refer to figure 202.

Check test circuit insulation resistance between conductors by
placing one ohmmeter terminal in contact with receptacle pin "I"
and other ohmmeter terminal in contact with each chromel pin
successively and measure resistance. Resistance shall not be less
than 50,000 ohms.

Check test circuit insulation resistance between conductor and
ground by placing one ohmmeter terminal in contact with receptacle
pin "I" and other ohmmeter terminel in contact with stainless steel
wire braid and measure resistance. Resistance shall not be less
than 50,000 ohms,
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Repeat step (6) using every chromel pin in place of alumel pin "I."

If resistance in any previous step was measured less than 50,000
ohms, proceed as follows: If full-scale deflection (zero ohms) wes
recorded, reject parts; if large (but not full-scele) deflection

was recorded, presence of carbon or excessive moisture was indicated.
Cerbon ylelds a fairly steady reading. Moisture tends to produce
readings which waver or drift after 5 to 30 seconds.

If presence of moisture was indicated, remove harness and Ieeds“and
bake at 200° to 250°F (93° to 121°C) for one hour and rg€heck
resistance. A substantial increase in readings indicates that
moisture was cause of original low values.

Install harness and leads.

Comnect leads to thermocouple probe studs.,

Replace protective cap on test receptacle.

Connect averaging circuit connectorterminals, and wrap connection
with teflon tape.

CAUTION: BE SURE THERE IS_ENQUGH®INSULATING MATERIAL BETWEEN THE
TWO SETS OF CONNECTED TERMINALS TO PREVENT SHORTING OUT
THE SYSTEM.

Close engine cowl panels.

TT-16-21
Page 207
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EXHAUST GAS TEMPERATURE THERMOCOUPLE HARNESS AND LEAD -
MAINTENANCE PRACTICES

EFFECTIVITY _
HZ-ACA, HZ-ACB . %
1. Removal/Installation Exhaust Gas Temperature Thermocouple Harness and Lead %

A. Remove Exhsust Gas Temperature Thermocouple Harness and Lead (See
figure 201.)

(1) Disconnmect pilot's instrument thermocouple lead€ from thermocouple
harness.

(2) Remove seven-pin thermocouple harness receptaecde from bracket
loceted above thrust reverser actuators."See view 1. Remove seven-
pin receptacle from engine firewall.( Remove pilot!s indicator
sy;tem two-pin receptecle and bragketsfrom engine firewall, (detail
B.

(3) Disconnect thermocouple hardess\leads from respective thermocouples
around periphery of enginéyexhsust housing. Teg thermocouple
herness leads.

(4) Locsen harnmess supporting,clips and remove harness.

(5) Disconnect support ¢lips from thermocouple lead, uncouple EGT lead
two-pin receptacie right side front of strut horizontal firewall,

[ i YRy K A N —

11 a\e -
1QEvELL A : e - I

(6) Rembye thermocouple lead.

B. Instal] £xhaust Gas Temperature Thermocouple Harnmess and Lead (See
figdre 201.)

(1) Position thermocouple harness around engine exhaust housing and
bolt the thermocouple harness seven-pin receptacle to bracket
located sbove thrust reverser actuators. (See view 1). Comnect
thermocouple harness leads to.thermocouple studs.

(2) insert pilot's instrument connector of thermocouple lead through
firewall end bolt in position. Connect other end to thermocouple
harness. See view l.

(3) Bolt seven-pin receptacle with short lead to engine firewall and
connect other end to thermocouple harness. Install cap on seven-
pin receptacle. (Detail B.)

(4) Route pilot's instrument lead forward to EGT disconnect plug on
strut firewell. (See detail A.) Imstall clips holding lead to

engine casing.

63
May 15/75 77-16;22
Page 201
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SEE DETAIL A

d

EXHAUST GAS TEMPERATURE
SYSTEM DISCONNECT PLUG

SEE VIEW 1

SEE OETAIL B

e, ———TTT . . 43 - emgn
T PILOTS INDICATOR —

DETAIL A SYSTEM DISCONNECT PLUG.

A \ 7-PIN DISCONNECT
\\ \ \ TEST ?LUG CAPPED
/‘
/

PiLOT'S INSTRUMENT CIRCUIT
DISCONNECT POINT

DISCONNECT PLUG
FOR TEST CIRCUIT
(7-PIN)

Q FWD

VIEW 1

DETAIL B

63

Exhaust Gas Temperature Thermocouple Lead Installation
May 15/75

T7=16-22 Figure 201
Page 202
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2. Adjustment/Test Exhaust Gas Temperature Thermocouple Harness and Lead

~A. Equipment and Materials
(1) Sensitive resistence measuring device.
(2) 500-volt megohmmeter.
B. Test Exhaust Gas Temperature Thermocouple Harness Leads Continuity
(1) Disconnect the four thermocouple leads from any thermocoliple.

(2) Connect megonmmeter across one pair of leads. Check for continuity.
Repeat for other pair of leads.

NOTE: One pair of leads from each probe form péart/of an incomplete
eircuit and will give a "no continuity'sresult when tested.
Remaining pair should show continuity when tested.

(3) Repeat steps (1) and (2) for all thefmdeotples.

C. Test Exhaust Gas Temperature Thermocouple Harness and Thermocouple
Resistance

(1) Disconnect ‘the pilot's instrument lead at the thermocouple harness.
(See view 1, figure 201.)

\
|
\
|
(2) Using resistance me@suring instrument check resistance between ‘
harness connectifns. Maximum reeding should not exceed 2.05 ohms o
at 68°F (20%) N - - |
(3) If resistafce\is’not within limits, disconnect harness from ]
thermocouples and check that resistance of individuel thermocouples
does mot exceed 0.25 ohms. If resistance of thermocouples 1is
within 13mits then harness or leads are defective and should be
replaced.

(4) “Repeat test between pins of seven-pin test plug.

(5) With harness disconnected check the insulation resistance between
each terminal and the thermocouple probe body. If resistance is
between 10 00C and 2500 ohms the probe should be noted for
replacement at the earliest opportunity.

D. Test Exhaust Gas Temperature System Thermocouple Harness and Lead
Insulation

(1) Disconnect thermocouple lead at two-pin receptacle on strut
horizontal firewall. (detail A.)

.63
May 15/75 ;7-16552
age
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(2) Place 500 volt megohmmeter test clip in one thermocouple lead
connection pin and the other test clip on thermocouple lead outer
vire braild. Flex harness and lead gently while observing
instrument. A fluctuating resistance of less themn 25,000 ohms may
indicate moisture. Repeat for other pins.

CAUTION: REPEATED SEVERE FLEXING OR BENDING MAY BREAK OR FRAY THE
INSULATION OF THE BARNESS OR LEAD. DO NOT ATTEMPT TO
BEND HARNESS OR LEAD AROUND A SMALL RADIUS.

(3) If a low or fluctusting resistance is indicated remove harmless, and
lead; measure and record insulation resistance of each assembly.

(4) Bake harnmess and lead at 200° to 250°F for ome hour. ( R€theck
insulation resistance values. A substantial incréage i resistance
indicates that molsture was the cause of original‘ldow readings.

(5) Install and connect the harmess and lead: s€omnect harness leads to
thermocouples. Repeat step (2). Again measure the resistance
which must show a steady reading of at/least 25,000 ohms at 68°F

(20°C).
g
: - 63
T7-16=22 May 15/75
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EXHAUST GAS TEMPERATURE INDICATOR - REMOVAL/INSTALLATION

For general removal/installation of indicetors, refer to Instrument
Indicators, Chapter 31.

Remove Exhaust Gas Temperature Indicetor

A.

Open applicable circuit breakers pertaining to indicator being removed,
WARNING: TAG AND SAFETY THE CIRCUIT BREAKERS.

Record position of indicator (such as 9 o'clock position) with“réspect
to rest of panel to facilitate installetion.

Loosen indicetor mounting clamp adjustment screw.
Remove indicetor by pulling streight out of panel”clamp.
Disconnect terminels or electrical connecpox Teom indicator.

NOTE: Tag wires to identify if termimals are used.

Prepere for Installstion

NOTE: If indicator is being replaced with & new indicator it will oe

A.

B.

CC

necessary to prepere for installation in accordance with steps A. and
B.

Remove shortlng strap frem wew indicator

Install shorting st*ap oetween alumel and chromel termlnals on old
removed indicator.

Make certainfappliceble circuit breakers perualnlng to indicator t
removed aregdopen and tegged.

Install WExhaust Ges Temperature Indicator

Connect terminals or electrical connector to indicator.
Insert indicator into panel.

Align indicator so that 9 o'clock position is &s recorded ih paragraph
lCBO

Tighten mounting clamp adjustment screw.

Close circuit breakers and remove safety tags. .
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ENGINE TACHOMETER SYSTEM - DESCRIPTION AND OPERATION

General

A.

The engine tachometer system (Fig. 1) allows the rotary speed of an
engine low pressure or high pressure compressor rotor to be read on |
indicators located in the control cabin. Each engine compressor drives
a generator which supplies a three-phase electrical signal to operate
the appropriate indicator.

The engine tachometer system has two generator units (N1 and N2) om each
engine and corresponding tachometer indicators. Tachometer system N1
indicates the speed of rotation of the low pressure compfessor.
Tachometer system N2 registers the speed of rotation of%thedtigh
pressure COmpressor,

Engine Tachometer Generator

A.

The engine tachometer generators (N1 and N2)™supply zc power icr the
operation of the indicators. Each tachometer Zenerator consists ol a
stator and 2 permanent magnet rotor. The generator drive shaft turns
the rotor inside the stator coils whnich Dreduce an electrical signal
whose frequency is a function of theyengine compressor rpm. This signal
is transmitted to the correspondinz\tacnometer indicator by a two-wire
system; the third thase is compléted by ground (Fig. 2).

The N1 tachometer generatdr (Detail A, Fig. 1) is located on the front
accessory drive and thesN2%tathometer generator (View 2, Fig. 1) is
located on the afteright side¥oi the main accessory drive gearbox.

__Each generator is drivemby its respective compressor rotor througn

reduction gearing.

Engine Tachometexr Indicator

A.

B.

Each engine ‘tachometer indicator shows its respective engine rotor speed
as d.percentage of permissible maximum engine speed.

Each tachometer indicator is hermetically sealed. On ALL EXCEPT airplanes
H7-ACC and HZ-ACD, the N1 and N2 indicators are located on the pilot's
engine instrument panel, Or airplanes HZ-ACC and HZ-ACD, the N1
indicators are located on the pilot's instrument panel and the Ne
indicators are located on the flight engineer's panel (Fig. 1), The

‘indicator contains a three=phase synchro-motor driving an induction drag

cup mechanism. The synchro motor rotates at the same speed as the
tachometer generator. The indicator dial is calibrated for reading
between zero and 110% rpm.

29
May 15/75 77-17-0
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ENGINE INSTRUMENT PANEL

L"Nz" TACHOMETER INDICATOR
ENGINE INSTRUMENT PANEL

VIEW 1
HZ-ACE AND HZ~ACF

N1

Lae e Y R G 0Tiglane”) *7'-(;\\ P o ..-,\
e Y0 Y : o' 0
it i ~u ™

e T \(--;s-...'.. [\ B
o w s S Juwt) S lwnty
>4 o Nl \'v LY

ENGINE INSTRUMENT PANEL

VIEW 1
H2-ACC AND HZ-ACD

*Ng” TACHOMETER INDICATOR

FLIGHT ENGINEER'S PANEL

VIEW 1A
HZ-ACC AND HZ-ACD

“N1” TACHOMETER INDICATOR

“N2" TACHOMETER INDICATOR

VIEW 1
HZ—-ACA AND HZ-ACB

Engine Tachometer System Equipment Location

TT=1T7=0 Figure 1 (Sheet 1)

May 15/75
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see view 2 /M i E D
\ -y : § , A

\

.

TYPICAL ALL \

“N¢"” TACHOMETE

-~ ~GENERATOR - — - - |

SEE_DETAILS
A_AND8

SURGE BLEED
VALVE
GOVERNOR

CONVERTED FAN ENGINE

.
\ — ENGINE FIREWALL

PRODUCTION FAN ENGINE

DETAIL 8

63 Engine Tachometer System Equipment Location
May 15/75 Figure 1 (Sheet 2)

DETAIL A

T77-17-0
Page 3
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e MOTOR FIELD

FLUX COUPLING

TACHOMETER INDICATOR

GENERATOR FIELD °

TACHOMETER GENERATOR

ENGINE 1 —] , Ao I

gm,\ - |r§mr4l»'

|  @YpicaL creum) - L e
o |
- J | TACHOMETER
ND" GENERATOR
STRUT
TACHOMETER INDICATOR | Tt L L
FLIGHT ENGINEER'S PANEL ENGINE 1
HZ-ACC, HZ-ACD
Engine Tachometer Schematic 29
TT-17=0 Figure 2 May 15/75

Page 4
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ENGINE TACHOMETER SYSTEM - TROUBLE SHOOTING

Motor engine with starter.
Test Engine Tachometer System."

See "Adjustment/
IF -

|

]

TACHOMETER INOPERATIVE

TACHOMETER INACCURATE

|

T

IF -

Replace tachometer with
one that is known to
operate accurately.

|

=

NOT OK - Check tachom-
eter generator output
with master tachometer.
IF -

0K -/Replace defective
tachometer.

2

|

1

_ NOT OK - Replace ta- *

chometer generator

electrical connector of

Nov 15/61
Reviged

generator and checx for
continuity through
tachometer indicator

» OK - Discomneect .. _ .\

T7-17-0
Page 101
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ENGINE TACHOMETFR SYSTEM - MAINTENANCE PRACTICES

1. Adjustment/Test Engine Tachometer System

A. General

(1) The engine tachometer system can be tested only during engine runs
up.

B. Equipment and Materials
(1) Master Tachometer (with calibration correction chart)
(2) Adapter harness for mester tachometer.

C. Test Engine Tachometer System
(1) Remove tachometer indicator from instrument penel.

(2) Using adapter harness, connect masferyté&Chometer into system in
parallel with engine tachometer gndicator.

NOTE: Compare reading of the ‘engine tachometer indicator with that
of the master instrument at all speeds. At speeds below
95% rpm both instruments must agree within 2% rpm. At engine
rpm between 95 and lOE% both instruments must agree within

2
Nov 15/61 77-17-0
Revisged , Page 20%
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ENGINE TACHOMETER GENERATOR - MAINTENANCE PRACTICES

1. Removel/Installation Engine Tachometer Generator

A, Equipment and Materials

(1) On airplanes HZ-ACA and HZ-ACB,
grease - MIL-L=3545

On ALL EXCEPT ailrplanes HZ-ACA and HZ~-ACB,
grease = MIL-G-25760

SEE DETAILS
A AND B

/./':}7 N .
SEE VIEW 1 ,.‘l~ .

TYPICAL ALL
FOUR ENGINES

-“N¢” TACHOMETER
GENERATOR

-4 TACHOMETER
GENERATOR

SURGE BLEED

VALVE
GOVERNOR

ENGINE

/’/’ T )
- s
. . ;i
,/ 747
S
4

“N2” TACHOMETER s
GENERATOR 5

PRODUCTION FAN ENGINE

DETAIL B

63 Engine Tachometer Generator Instellation
May 15/75 Figure 201

DETAIL A

~— HZ-ACA, HZ-ACS
\ \ \
Y, /

- ~. FIREWALL

77-17-1

Page 201
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Remove Engine Tachometer Generator " (See figuré 201.)

(1) Disconnect electrical connector from applicable engine tachameter
generator.

(2) On Np tachometer generator, remove insulation type heat shield
(1f fitted).

(3) Remove attaching ruts and washers which fasten tachometer generator
to drive. ' ‘

(4) Remove generator and discard old gasket.

NOTE: Removal of N2 generator is made easier i1f ignitien harness 1is
disconnected from ignitor and moved to one side. Refer to
Chapter Tk.

CAUTION: CHECK CONDITION OF Np TACEOMETER,GENERATOR HEAT SHIELD
(IF FITTED) BEFORE INSTALLATION. IF TORN OR DAMAGED
DISCARD AND REPLACE WITE NEW/ONE.

Install Engine Tachometer Generator (Sée figare 201.)

(1) Lightly coat splines of tachometer generator drive shaft with
grease.

(2) Place new gasket on mounting pad.

(3) Place engine tachometerwgenerator on mounting‘pad and carefully
align drive shaft of tachcmeter generator.

(4) Install washers and nuts attaching generator to engine.

(5) Installeinsulation type heat shield (if fitted) around sides
neareststonengine of N2 tachometer generator.

(6)/Attach electrical connector to generator.

Nov 15/62
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ENGINE VIBRATION INDICATING SYSTEM « DESCRIPTION AND OPERATION

General

A. The engine vibration indicating system detects excessive engine
vibration and provides indication of possible engine malfunction.
Vibration measurenents are reglstered on engine vibration indicators
at the flight engineer's station. :

B. Fach engine system consists of two vibratlon pickups, one vibFation
indicator and a pickup selector switch. One amplifier is provided for
all four subsystems (Fig. 1). Electrical signals are generated by the
vibration pickups, amplified by a four channel amplififrgand rectified
to a pulsating de current which is fed to the appropriatesindicator.
One push=to-test switch is provided which permits a.heck of the four
indicator channels.,

Engine Vibration Pickup

A. The engine vibration pickup unit detects\and transforms engine vibrations
into electrical signals. This unit Has a feavy stainless steel case
containing a coll arranged around aNspring-suspended magnet. One
vibration pickup is attached to aWbracket located at 9 o'clock on the
front flange of the diffuser dase, The other is on a bracket at
7 otclock on the turbine case ‘fopward flange (Fig. 1).

B. Engine vibration causes{movement of the pickup housihg and coil while
the megnet tends tn xemainfat rest. A voltage is generated proportional
to the relative movement, between the magnet and the coil. On airplanes

3e

63

-~ HZa=ACA and HZ-ACE the maximum Deak-to-peak displacement between the ..
megnet and thefpieckup case is approximately 0,50 inch. On ALL EXCEPT
airplanes HZ-ACA ard HZ-ACB, the peak-to-peak displacement between the
magnet and,the pickup case is 0.15 inch,

Engine /ibration Amplifier

A. The“engine vibration amplifier unit amplifies and rectifies the pickup
signals before feeding them to the appropriate indicator. The amplifier
assembly is made up of four amplifier modules each with a rectifier
section to change output to pulsating de.

B. The amplifier assembly is mounted on a chassis together with its power
supply unit and is located on the electronic equipment rack (Detail A,
Fig. 1).

May 15/75 |  77-18-0
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| ENGINE
| VIBRATION
INDICATION

——PRICKUP
SELECTOR
SWITCH

~— PUSH.TO-TEST
SWITCH

SEE DETAIL A

EFFECTIVITY
HZ-ACA, HZ-ACB

ENGINE VIBRATION
INDICATOR

/ R el i ) TRy
~
'PUSH TO TEST
SWITCH
LP \ PICKUP
LL SELECTOR
SWITCH
VIEW 1
EFFECTIVITY
ENGINE l ALL EXCEPT HZ—-ACA AND H2-~-ACB
VIBRATION ~L
AMPLIFIER FLIGHMT ENGINEER'S
LOWER PANEL
DETAIL A
Engine Vibration Indicating System Equipment Location 29
T7-18-0 Figure 1 (Sheet 1) May 15/75
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28 Engine Vibration Indicating System Equipment Location
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FLIGHT ENGINEER'S
PANEL
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Lk, Engine Vibration Indicator

A. Each engine vibration indicator (View 1, Fig. 1) shows the amount of
engine vibration. The indicator has a scale with five major graduations
numbered 0 thru 5 VIB AMPLITUDE MILS., The engine vibration indicators
are mounted in the lower right corner of the flight engineerts lower
panel.

5. Operation

A. The controls for the engine vibration indicating system are located on the
flight engineer's lower panel, The pickup selector switch pemmits
choice of signals from a pickup located on the diffusersease or a pickup
attached to the engine turbine case. On airplanes HZ-AGA and HZ-ACB,
electrical power is 115 volt ac obtained through a gireuit breaker on ac
bus No. 2 circuit breaker panel (P2) (Fig. 2).

B, With engines operating a zero indication is zothabmormal., If an
unusually high signal is registered, the amplifier and indicator may be
tested by actuating the push-to-test switchs) Tnis switch energizes a
relay which removes engine vibration sfgnals’ from the input circuit and
substitutes a signal of predetermined Waluep When the test switch is
operated the indicator should read L@ #0.5 on the scale. On ALL EXCEPT
airplanes HZ-ACA and HZ-ACB; electrical power 1s 115 volt ac obtained
through)a circuit breaker on €¢ bus No. L4 circuit breaker panel (Pk)
(Fig. 2).

30
May 15/75 77-18=0
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With external power connected and engines
operating, observe engine vioration indicators.
Pickup selector switch may be in either DIFF or

-
H

TURB position. I1Ff =

ALL INDICATORS IN-
OPERATIVE

Operate push-to-test
switch. 1IF -

1

NOT OK - Check contin-
uity across push-to-test
Switch- IF -

Any indicator does not
respond, turn pickup
selector switch to‘@taer
position. IF -

]

W0K - Check continuity -
through inoperative
section of selector

Swi 'tCh . IF -

1 NOT OK - Replace indi- __

cator or check and
repair wiring between
indicator and amplifier.
IF - '

NOT OK - Replace amp-
lifier.

1

NOT OK - Replace
selector switch.

]

OK - Check for power
and ground at amplifier.
IF -

NOT OK - Replace push-
to-test switch.

0K - Check continuity
through applicable pick-
up and wiring to selec-
tor switch. IF -

NOT OK - Repair wiring
or replace pickup.

[ NOT OK - Repair wiring. I OK - Replace amplifier.

a9
May 15/75

77-18-0
Page 101



Martin
B707

Martin
B707


For Training Purposes Only -ACS

- TY

Maintenance Manual

IF -

With external power connected and engines
operating, observe engine vibration indicators
with pickup selector switch in either position.

l

ALL INDICATORS IN-
OPERATIVE

Operate push to test
switeh. IF -

l

.

NOT OK - Check for power
and ground at amplifier.
IF -

1

NOT OK - Repair wiring.

OK - Replacec amplifien,

—

Any indicatérdoes§ not
respond, replace indi-
cator. IF -

NOT OK - Check wiring

between indicator and
amplifier. IF -

]

OK - Replace amplifier.
IF -

NOT OK - Repair wiring.

NOT OK - Check wiring
between applicable
pickup and amplifier.

]

rC

NOT OK - Repair wiring.

T7-18-0
Page 102

1

OK - Replace pickup.

63
Mey 15/75
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ENGINE VIBRATION INDICATING SYSTEM - MAINTENANCE PRACTICES

- EFFECTIVITY

HZ=ACA and HZ-ACB

1. Adjustment/Test Engine Vibration Indicating System

K. Equipment and Materials

(1) Signal generator capable of signel at 100 cps and 24Qrmillivolts

B. Check System Operation (engines shut down)

(1) With 115V AC and 28V DC system circuit breake®s cldsed and pickup
selector switch in the '"DIFFUSER" position,\oPerate the '"PUSH-TO-
TEST" switch. Indicator reading should fe k (% 0.5).

(2) Repeat with plckup selector switch im "TURBINE" position. Indicator
reading should be % (% 0.5).

NOTE: If filter selector swifeh isWfitted repeat (1) and (2) in
both "HIGH" and '"LOW'Sswitch position.

(3) Open any engine left side ‘cowl panel.

(4) With pickup selecser switeh on flight enginear's panel, set to
"DIFFUSER" position,hdisconnect electrical plug from diffuser case
plckup and comnectwdn) signal generator. With a 100 cps, 240
millivolte signal fed into the system the applicable f‘ight

engineer's $nddeator should read between 3:8-and ho2. - R

(5) If turbime pickup is fitted to englne, set pickup selector switch
tosTURBINE" and repeat test procedure as in step (3). Reading at
appligable flight engineer's indicator should be between 3.8 and
L‘2.

(6%, Repeat (3), (4) and (5) for other engines.

(7) Reconnect all pickup electrical plugs and close engine side cowl
panels.

C. Check System Operation (engines operating)

63
May 15/75

(1) With engine running at idle and power applied to vibration
indicating system, set applicable engine pickup selector switch to
"DIFFUSER" position.
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Slowly advance engine power lever to maximum thrust position while
observing applicahle vibration indicator. Indicator pointer should
move a minimum of half a pointer width at some moment during this
engine operation.

NOTE: Movement of throttles should take at least 60 seconds.

Return power lever to "IDLE" and record maximum observed vibratioch.
reading and corresponding engine % No rpm.

If turbine pickup is installed repeat (2) and (3) with seléctor

switch in "TURBINE" position.

Shut down engine and repeat test on other engines.

63
May 15/75
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ENGINE VIBRATION INDICATING SYSTEM =~ ADJUSTMENT/TEST

EFFECTIVITY

ALL EXCEPT HZ~ACA and HZ-ACB

A,

D.
E.

F.

G.

K.

L.

M.

O.

P.

"Connect electricalNpldy to PicKup.

Connect external electrical power to airplane.

Pull 115 volts ac and 28 volts dc engine vibration indicating, system
circuit breakers on circuit breaker panel P4 and PS5 respectively.

Open applicable engine left cowl panel,

Disconnect turbine section vibration pickup elecfrica®lug. (Pickup K
located at approximately 7 o'clock position.)

Close 115 volts ac and 28 volts dc enginegwidbration indicating system
circuit breaxers.

With pickup selector switeh in TURB ‘position, push test switch.

Observe that applicable enginefindic&tor scale reading is zero; then
release test switch. . ‘.

Pull 115 volts ac and 28({volts dc engine vibration indicating system
circuit breakers.

Disconnect @iffuser®section vibration pickup electrical plug. (Pickup
located at.approdimately 9 o'clock position.)

Close 415 vedt ac and 28 volts de engine vibration indicating system
cifccuitbreakers,

With pickup selector switech in DIFF position, push test switch.

Observe that applicable engine indicator scale reading is zero; then
release test switch.

Pull 115 volts ac and 28 volts dc engine vibration indicating system
circuit breakers.

Connect electrical plug to pickup.

Close engine cowl panel.
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Repeat steps C. through P. for other engines.

Close 115V a-c and 28V d-c engine vibration indicating system circuit
breakers.

With pickup selector switch in "TURB" position, push test switch.
Observe that all indicator scale readings are between 3.5 and 4.5,
Repeat steps S. and T. with pickup selector switch in "DIFF" position.

Determine whether there is any further need for electrical power on
airplane, if not, remove external power.

2. Test System Operation (engines running)

A.

B.

Ce

With engine running at "IDLE," check that 115V a-cfand 26V d-c engine \
vibration indicating system circuit breakers argaclosed.

Set pickup selector switch to "TURB" positiohw

Slowly advance engine thrust lever to maximumithrust position, while
observing indicator corresponding scale,reading. Pointer shall move a
minimu of half a pointer width at seme Anstent during engine operation.

NOTE: Movement of thrust lever should take at least 60 seconds.

Return thrust lever to "IDLE"“position and record maximum observed
vibration reading and coxresponding engine N2 per cent rpm in log book.

- NOTE:--—This test- ic- Mot Yintended for- n-:-?-n'h'l-lchﬁ-ncr nrgvn-xncr 'l'nm‘rc “pbut.

77-18-0

Page 502
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only to teSth\funetioning of system, and therefo*e ob alned data
can be®used only as guide when warning limits are established for
particular engine during first few flights after engine change.

Repeat, steps'Bé¢ through D. with pickup selector switch in "DIFF"
position.

Shut down engine.

Repeat steps A. through F. on other engines.

3
Oct 15/65
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ENGINE VIBRATION PICKUP - MAINTENANCE PRACTICES

1. Removal/Installation Engine Vibrution Pickup
A. Remove Engine Vibration Pickup
(1) Open left side cowl panel to gain access to vibration pickups,

(2) Cut lockwire and disconnect electrical plug from vibration /plekup.
(See figure 201.)

(3) Cut and remove lockwire from mounting screws.
(4) Remove mounting screws ard lift vibration pickup free of bracket. i
B. Install Engine Vibration Picxup ;

(1) Place vibration pickup on bracket end alfgn W6les. (See figure
201.) : :

(2) Install and lockwire mounting screvss
(3) Connect electrical plug to vibrétion pickup and lockwire.
(4) Close left side cowl pearel.

TYPICAL ALL
FOUR ENGINES

~LOCKWIRE

ENGINE VIBRATION
PICKUP
MOUNTING /

SCREWS TS VRO
// - !
C - ' !
“\ e ] o
03, ""' w1 f P
<. : ; i

BRACKET T % :
— \\ \ i d/
BRACKET o \C

<h oW .
ELECTRICAL Sy , 71@ [\
..-3.' : 4 \

PLUG

MOUNTIG = -
SCREWS :

ENGINE
VIBRATION
Etﬁg?llﬂl. ) PICKUP
VIEW 1
28 Engine Vibration Pickup Installation :
Dec 15/63 Flgure 201 77-18-1
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