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STARTING SYSTEM - DESCRIPTION AND OFERATION

1. General

A The starting system provides a means of rotating the N? engine
compressor to an rpm range at which an engine start may be
accomplished when fuel and ignition are supplied The engines
are fitted with pneumatic starters which are driven by low pressure
air supplied from either an airplane self-contained source or from
an external source. Each of the starters 1s geared to an N2 engine
compressor through an accessory drive gear case

B. The components compraising the starting system (figure 1) are
{l1) 4 low pressure air starters
{2) Item deleted
{3) Two starter air bottles(Not used)
{(4) Two ground charging connections
{5) Two pressure transmitters (Not used)
{(6) Low pressure air ground connections
(7) Hagh pressure air relief valves (Not used)}

(8) High pressure air gages (Not used)
e {9) Valve which regulate and control the distribution of hagh
and low pressure air and the associated plumbing (Net used)

C All starters can be operated by low pressure air supplied through
the pneumatic manifeold from an operating turbocompressor, or from
a low pressure air ground service cart The cart connects to the
manifoeld through an external pneumatic ground service connection
on the right side of the fuselage forward of the wing (See
figure 1). Refer to Pneumatic System, Chapter 36, for information
on turbocompressors and the pneumatic manifold  Either a low
pressure or a high pressure ground start can be selected depending
upon the availability of air supply at the time of a starting

operation {(See Figure 1) (SAB 707-80-210 Deletes high pressure
starting)
58 80-1-0
Jan 15/69 Page 1
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HIGH PRESSURE AIR SUPPLY GROUND CONNECTION -NOT USED
STARTERAIR BOTTLE (DELETED BY SAB 707-80-210)

HIGH PRESSURE AIR RELIEF VALVE - NOT USED
STARTER AIR BOTTLE PRESSURE GAGE - NOT USED
HIGH PRESSURE AIR SUPPLY SOLENOID VALVE - NOT USED
STARTERAIR BOTTLE PRESSURE TRANSMITTER - NOT USED
STARTER AIR BOTTLE GROUND CHARGING VALVE - NOT USED
~ a STARTERAIR BOTTLE ISOLATION VALVE - NOT USED

10 PRIORITY VALVE - NOT USED
> 11 STARTERAIR COMPRESSOR CONTRCL VALVE - NOT USED
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i Starting System ALUET%_
Description and

Operation MAINTENANCE MANUAL

2 Starter Description . s

A Low Pressure Air Starter

& (1) General

! The pneumatic starter {figure 3A) 15 an air motor which converts
é the energy of compressed air into rotative mechanical force

- sufficient to accelerate the engine to starting speed Low

E pressure air and electrical energy are required for starter

operation The starter accelerates the engine to starting speed
and continues to assist the engine after light-off until the

starter cutoff speed 1s attained The starter 1s a lightweight,

turbine-type air motor and consists of a turbine wheel assenmbly,
- a reduction gear assembly, a splined output shaft an and
? overrunning pawl and pawl drive engagement mechanism, all

contained withan screoll and housing assemblies

{2) Reduction Gear Assembly

as a shear section (See figure 3). The ratio of starter turbane

hy
? A reduction gear assembly contains an output shaft which serves
i

and output shaft rpm’s 1s 18.3 to 1, for example, the stater
output shaft speed 1s 2300 rpm when the turbine i1s rotating at
42 090 rpm

i A
LS al=T: 4

LOW PRESSURE
AIR INLET
PORT

x

A

ey

o T Y

SRR

SCREENED
EXEAUST
4
' EOUSING ASSEMBLY
|
p SCROLL 'ASSEMBLY
Typical Low Pressure ARir Starter Engines N° 1 and 4 8
80-1-0 Figure 3A Nov 15/64
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Operation

{3) Engagement Mechanism

The engagement mechanism 1s a pawl and pawl drive combination which
connects the reduction gear system to the starter ocutput shaft for
engine starting

(4) Deleted

(5) Scroll Assembly

The scroll assembly encloses the turbine wheel portion of the
rotating assembly, provides air inlet connection, & screened exhaust
and 1ncorporates self-contained turbine nozzle vanes. The scroll
assembly 1s secured to the housing by means of eight bolts through
a friction clamp A heat barrier 1s installed between the flanges
of the scroll assembly and the housing assembly Shaims placed
between the heat barrier and the flange of the housing assembly
provide a means for obtaining the correct clearance between the
front face of the turbine wheel and the interior of the scroll
assembly The screll assembly may be rotated about the axis of

the starter to any pesition required to align the air inlet
connection with the pneumatic duct by loosening the eight attaching
nuts

SAB 707/462
9 SAR 707/623, -1, -2, -3
Jan 15/65
SN REV Jul 31/99 B0-1-0
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3 Starter Low Pressure Arr Shutoff Valve

A The starter low pressure aixr shutoff valve (figure 4} controls the air
supply passing from the airplane pneumatic duct to the starter The
valve consists of a pneumatic actuator, a solenocid actuated valve
control, a valve shutoff butterfly assembly, and a manual override
contrel red assembly

B The starter low pressure arr shuteff valve relies on air pressure 1in
the duct to keep 1t closed When the pressure selector switch 1s
placed to the “LOW PRESS” position and the engine start control switch
to “GROUND START”, the valve 13 held open by a solenoid Low pressure
air then passes through the valve to the starter Should the valve
fail to open electrically, the manual override 1s used to open the

valve

A special tool 1s provided to operate the override control rod

The tool 1s strapped to the interior forward cargo door in the

electrics compartment .

C The valve 1s located on the underside of the nacelle strut It 1s
connected to the pneumatic ducts by quick release clamps

LOY PRESSUSE
PHEUMATIC CUCT—

ELLCTRICAL
PLUG
HACELLE
STRUT
LOWER SPAR

vIEY: 1

a4
QVr A iDE - ’"*s\
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: POO STARTER LOY PRESSURE — 2\
. , Al SIUTOFE YALVE ey
L4 /
Ay
Y ;»
\g_-_-—“\’r

EXTuanAlL
YALYC {4CICATOR

i:><<if \\\\\ 4323 Vi 1
/.-\\ FwD
39

Starter Low Pressure AiLr Shutoff Valve May 15/66

80-1-0 Fxgure 4
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4 Starter Air Bottle (NOT INSTALLED) “See SAB 707-80-210”

A Two starter air bottles are located in the main landing gear whesl well
aft fairings (figure 5 and 6) The bottles are wire wrapped and are
attached to the structure by forward and aft strap type clamps. The
supporting clamps are provided with antichafting strips on thelr
internal surfaces to prevent corrosion that can be caused by abrasion
The starter air bottles are charged to approximately 3100 psig through
ground charging valves. Located on the aft end of each bottle 1s a
condensate drain valve for periodic draining of accumulated moisture

C
>4

VIEW 1

CONDEMSATE
DRAIN YALYE

= BRACKET

BOTTLE
SEE VIEW " ,/_A, I—-SUppoR-r

—STARTER
AlR BOTTLE

GG:.";‘:E ISAATIOR
(o AN ]

(MbhauvalY GPSRATLDY
HIGH PRESSURE AIR

LINE TC HIGH LOW
PRESSURE STARTER

. 7 g%}]
Nt o STARTER AR S3TTLE
PRESSURE GAGE

ACCESS
PANEL
OPENING

RIGHT AIR BOTTLE SFWD

ACCESS
PANEL

OPENING STARTER AIR BOTTLE

GROUND CAARGING VALYE

STARTZR AIR BOTTLE
PRESSURE RELIEF YALYE

& SAB 707/361
Jan 15/62 SAB 707-180-210
Starter Air Bottle 80-1-0

SN REV Jul 31/99
Figure 5 Page 7
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5 ©Starter Air Bottle Isolation Valve (Not used See SAB 707-80-210)

A The manually operated starter air bottle 1solation valve (figure 5} 1is
mounted on the high pressure starter air bettle 1in the landing
gear wheel well aft fairing. With the valve in the closed position,
the starter air bottle 1s 1solated from the system and air is suppl:ied
from the high pressure air supply ground connection In the open
position, the valve incorporates the air bottle into the system This
condition allows high pressure air from a fully charged bottle to be
used for high pressure starter operation

6 Starter Air Bottle Pressure Relief Valve {Not used See SAB 707-80-210)

A Each starter air bottle 1s equipped with a high pressure relief valve
{figure 5) The starter air bottle pressure relief valve 1s located
on the starter air bottle isolation valve mounted on the starter high
pressure air bottle The relief valve prevents thermal build-up of
excess pressure in each air bottle The valve 1s set to relieve at
3450 (+/- 50) psig and to reseat at 3100 psig

SAB 707/361

Feb 27/71
707-80-210
80-1-0 SR8 707-80 SN REV Jul 31/99
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7 High Pressure Air Supply Ground Connection {(Not used See SAB 707-80-210)

A, A starter hagh pressure air supply ground connection (figure 7) 1s
provided for attaching ground equipment to supply air for high pressure
starting The external high pressure air connection 1s located in the
fuselage to fillet fairing aft section  Access to the connection is
gained through a door in the fairing. A cap 1s provided to protect the
connection when not i1n use.

\— HIGH PRESSURE AR SUPPLY
GROUND CONNECTION

LDUST CAP
ACCESS DOOR
Uy
FWD
Feb 27/71 High Pressure Rir Supply Ground Connection
Figure 7 0
SN REV Jul 31/99 g0-1-

Page 7B
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8 High Pressure Air Supply Solenocid Valve (Not used See SAB 707-80-210)

t
A The high pressure air supply solenoid valve (figure 8) 1s a normally
open valve that 1is utilized to prevent surging of the high pressure air
regulating and shutoff valve when an external high pressure air source
15 connected The valve 1s located on the main landing gear wheel well
aft bulkhead an 1s installed in an air line connecting the pasten
actuator chamber of the pressure regulator to the high pressure line

upstream of the regulator

B When a high pressure start has been selected and the engine start
switch for engine N® 2 and 3 is in GROUND START the solencid valve
closes and allows the pressure regulating and shutoff valve to function

properly

ELECTRICAL
CONNECTOR

HIGH PRESURE
AR SUPPLY
SOLENQID YALYE

SUPPORTING
BRACKET
@’ INLET AIR LINE
up
INBD
b SAB 707-80-210

SAB 707/361-1

13
h Pressure Air Supply Solenoid Valve
Hig res PRy Jun 15/65

80-1-0 Figure 8
Page 8 SN REV Jul 31/99%
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9 Starter Air Bottle Ground Charging Véfve (Not used See SAB 707-80-210)

A The starter air bottle ground charging connections are standard high
pressure air charging valves. They are located on each cylinder .
head

B Each starter air bottle ground charging valve consists of a stem,
O-ring seals, and a body and nut assembly The stem 1s protected from
thread damage and against the entry of foreign matter by a cap The
ground charging valve 15 copened to admit outside source air pressure by
turning the valve nut counterclockwlise to a maximum of 2-1/4 turns
This unseats the valve

STARTER AIR SYSTEM
PRESSURE GAGE

STARTER AIR SYSTEM
PRESSURE TRANSM(TTER

LINE TO STARTER
AIR SYSTEM

ELBOW
FITTING
ELBOY AND LINES
. FWD SUPPORT
TN
SAB 707-80-210
SAB 707/361
13 Starter Air System Pressure Gage, Pressure Transmitter
Dec 15/65 Figure 9 80-1-0

SN REV Jul 31/89 Page 9
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E. Low Pressure Start Using Alrplane Alr Source

(1) This method of starter operation is applicable to all englnes,and
nmay be accomplished in elther of the two ways:

(e) Start using turbocampressor cutput requires that either engine
No. 2, 3, or b bve operating so that turbocompressor alr output
from the operating engine can be directed into the pneumatic
manifold. To ensure an adeguate supply of campressed air for
cross-gtarting en engine, the turbocompressor will operate at
a higher output when the ground start selector switch is in
the "ILOW PRESS" positiom.

(b) The low pressure engine bleed can 81so be used for cross
starting engines. However, this is undesirable beceuse & 90-
95% N2 rpm is required on operating engines to develop adeguate
pressure for starting esnother engine.

(2) Control end operation are the same as for a low pressure start
using externel alr source

F. High Pressure Start Uslng External Air Source

(1) This method of starter operation is appliceble only to engine No. 3,
and is dependent upon having a 3000 psig air supply connected to
the high pressure air supply ground comnection The starter air
bottle isclation valve must be maintained in the closed position.

(see figure 15.)

(2) With engine No. 3 start control switch positioned to "GROUND START"
and the ground start selector switch in the "HIGH PRESS" poaitiom,
28-volt d-c power is provided to actuate the high preasure gir
regulating and shutoeff valve and to ¢lose the high pressure air
supply solemoid valve, The proper operation of these components
causes high pressure air to be directed to the high pressure scraoll
of the high/low pressure sir starter.- .

(3} When the starter output shaft reaches 2300 to 2500 rpm (33 to 37%
N2 rpm)}, the "GROUND START" switch should be released to "OFF"
position, cutting off power to the high pressure air supply
s8clenocid valve and the high pressure air regulating and shutoff
valve, terminating the action of these componente and thus the
starting operstion. {See figure 14),

CAUTION: ENGINE N2 RPM SHOULD BE MONITORED CLOSELY TO FPREVENT
OVERSPEEDING THE STARTER WHICH CAN SEVERELY DAMAGE
THE UNIT.

10
Dec 15/6k SAB 707/462 80-1-0
¥ 27 JAN 1969 Page 21
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High Pressure Stert Using Alrplane-Contained Alr Source

(1) This method of starter operation is applicable to engines No. 2 and
3, and 1s dependent upon heving the starter air bottles charged to
3000 psig. The left bottle supplies sir to the starter on engine
No. 2, and the right bottle supplies alr to the starter on engine
No. 3. The starter ailr bottle isclation valve must be in the open
poeition when starting engine,

(2) Control and operation are the same as for the high pressure start
using external air source.

10
Dec 15/6k

SAB REV 1 7DEC 1967
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1. DIrouble Shooting Tow Pressure (Manifold) Start

A, QGenersl

(1) The ebility of an air starter to successfully start an engine is

dependent upon the airplane pneumatic system being properly
pressurized, the externsal electrleal power comnected to the
eirplane, and the engines serviced and in good operating condition,
Other procedures preparatory to the initistion of 2 normal engine
gtart must also be observed.

B. Pneumatic Systen

(1)

(2)

(3)

A suffleclent flow of eir mast be aveilsble from elther a low
Pressure alr ground service ceart or from an.engine driven
turbocompressor. To pressurize the pneumatic manifold, the alr °
supplied to the starter must meet the followdng conditions:

Meximum Air Temperature L75°F
Alr Pressure Limits 22 to L6 psig
Minimum Air Delivery st 22 psig 90 1bs/min

The left and right alr conditioning pack shutoff velves must be
closed. (See Chapter 21, "Air Conditioning.”)

The left and right wing isoletion velves mst be open, (See

. Chapter 36, "Pneumatic System.")

NOTE: Before attempting an engine start, sufficient time should be
allowed for movement of the isolation and pack valves to be
completed,

C. Electrical

(1)

(2)

Externsl electrical power, 115/200 volt, 3-phase, ac, should be
supplied to the airplene.

The applicable circuit breakers mugt be closed, Refer to 80-1-0,
"Adjustment/Test Starting System."

D. Engine

(1)
(2)
(3)

6
Jan 15/65
+

The engine inlet must he clear of ice and the engine compressors
mist be free to rotate.

The englne fuel and ignition systems must be opersting properly.

The N2 tachometer and other engine indicating instruments must be
cperating correctly.

80-1-0
Page 101
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2 Lovw Pressure Starting System Trouble Shooting Chart

With adequate low pressure air supplied, (See 81-1-0)
attempt a low pressure gtart.* IF =

r 1
K> COMPRESSOR DOES NOT
ATTATN 104 RPM WITHIN
8 T0 14 SECFNDS * WARNING.
Observe starter for ex- IF RFM'S EXCEED 38% CN THE No TACHOMETER
haust air and low DURING THESE TESTS, SHUT DOWN THE STARTER
pressure air shutoff AIR SUFFLY IMMEDIATELY.
valve position.
B
VALVE IS CLOSED (KO AIR
FLOW) - Remove elec=-
- tricel connector and
test for 28V D-C voltage
drop from pin A to pin B
(B is grounded). IF -
r
28V DC VOLTAGE DROP 28v DC DRCP DOES NOT
EXISTS. Replace valve. EXIST. Check the
clrcult segments and
Tepalr A8 Necessary.
|
VALVE OPER AND STARTER VALVE OPEN (AIR FLOWS FROM EXHAUST) BUT Na
OPERATES BUT FATILS TO COMPRESSOR ROTATES TOO SLOWLY - Check for
ROTATE N, COMPRESSOR forelgn material in seroll essembly and
2 turbine that may be causing binding. IF -
T

NOT CK - Remove foreign | oK - Replece starter.

zaterial. If Ky compressor still
rotates too slowly,
Check for failed starter check engine per
drive shaft. IF - Chapter 72.

]

CK - Replace starter.

NOT CK - Replace starter
drive shaft.

2

80-1-0 Oet 15/61
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CONTINUED FROM
PRECEDING PAGE

N2 COMPRESSOR ATTATNS
129 RPM BUT ENGINE DOES
NOT "LIGHT UP" WITEIN
20 SECONDS AFTER
ATTATNMENT

Make sudible check of
ignitors per chapter Th.
IF -

]

STARTER FATLS TO SHUT
DOWN AFTER COMFLETING
A NORMAL STARTING
OPERATION. (STARTER
EXHAUST CONTINUES )*

Check alectrical cir-
cuitﬂo E -

IGNITION NOT COK
Troubleshoot ignition
gsystem per chepter Th
and repair as necessary.

IGNITION OK - Trouble-
shoot fuel system per
chapter T3 and repalr
as NecessaTy.

*CAUTION:

i

NOT OK = Repair or re- _
place foaulty components,
and replace gtarter.

QK - Check starter air

shutoff wvalve for proper
cperaticn. r -

—

NOT OK - Replace valve

OK - Replace starter.

THE STARTER MUST BE REPLACED WHEN TEIS CONDITION

EXISTS, FOR IT IS POSSIELE THAT THE STARTER TUFBINE
HAS BEEI‘-’ STRUCTURALLY DAMAGED BY EXCESSIVE ROTATIONAL

SPEED.

2
Oet 15/61
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STARTING SYSTEM - MATNTENANCE PFRACTICES -

1. Unit Servicing Starting System
A, Genersl

(1) Servicing of the installed starters is limited to dreining end
refalling, or adding oil to the lubricating oil sumps.

B, Service Starter
(1) Equipment and Materials \

(a) Lubricating 011, MIL-L-23699

(2) Drain and refill starter lubricating oil sump.

{a) Remove oil fill plug and oil drein plug and allow oil to
drein completely. (See figure 2.)

WARNING: PROLONGED CONTACT OF LUBRICATING OII, WITH THE SKIN
CAN CAUSE CERMATITIS, THE OIL WILL STAIN CLOTHING
AND CAN SOFTEN PAINT. SKIN MUST BE.THOROUGHLY WASHED
AFTER CONTACT AND SATURATED CLOTHING MUST BE REMOVED
IMMEDIATELY. PAINTED SURFACES ON WHICH OIL HAS BEEN
SPIILED SHOULD EE CILEANED IMMEDIATELY.

(b) Imstall oil drain plug end fill starter o1l sump to the bottom
thread of the fill port with maximum 350 cubic centimeters
of lubricating o1l. Install o1l fill plug.

(3) Add o1l to starter lubricating oil sump.

() Drain end £ill sterter oil sump as indicated in paregraph B.(2),
using clean lubricating cll removed from starter and sdding a
sufficient quantity of new recommended oil to make up the total
gpecified amount.

' CAUTION: DO NOT USE DRAINED OIL IF CONTAMINATED WITH FOREIGN
MATERTAL OR METAL PARTTICLES.

SOME OIIS ARE NOT COMPATTIELE WHEN MIXED. UNLESS
COMPATIBILITY IS ASSURED, DO NOT MIX BRAND NAME OILS.

NOTE. The drained oil mey be reused prior to oil change time
if 1% 1s freeiof foreign materisl and metal particles,

SAB ReV  FFEV 1873
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2. Agjgstment[Iest Starting System

A,

B,

c.

B80=1-0
Page 202

General

(1) Testing the starting system consists of testing the low pressure

air starters, the hlgh/low pressure air starters, and low pressure

air shutoff wvalves using low pressure

air; then testing the hlgh/low

pressure air starter and the associated high pressure air components

using high pressure air.

Equipment and Materials

(1) Ground Low Pressure Source, Boeing Turbine Compressor Model
502-11B or equivalent. The following output limits shall apply:

Maximm Air Outlet Temperature L75°F

Maximum Alr Qutlet Pressure
Minimm Delivery at 22 psilg

(2) High pressure air source (3000 psig)

Lé psig
90 lbs/min

(3) Ground electrical power 115/200 volt, 3-phase ac

Test Low Pressure and High/Low Pressure Air Starter Using Low Pressure Air

(1) Ground airplane to an approved grounding lug. Refer to Chapter 13,

"Static Grounding."

(2) On airplanes fitted with rotary type start control switches, check

thaet switches are off.

(3) Connect electrical power to externmsl power receptacle, and connect
pneumatic ground cart to ground service connection.

(4) Check that "PRESS SELECTOR & ENG START"

circult breaker and

applicable engine "IGNITION" and "ENGINE IGNITCRS" circult breakers

on circult breaker panel P6 are closed.

(5) Check that air conditioning pack shutoff valves end engine bleed air
velves are closed, and that left and right wing isolation valves are
open. Refer to Chapter 21, "Alr Conditioning,” and Chapter 36,

"Pneumatic System,”

(6) With pneumatic ground cart operating and ground start selector switch

in "LOW PRESS" position, place engine s

tart control switech in

"OROUND START" position. Starter low pressure air shutoff valve
shall open and starter shall motor engine.

(7) Continue with normal start procedure.
Plant - General."

(8) At 33 to 374 N2 rpm, the "GROUND START

Refer to Chapter Tl, "Power

" gwitch must be released %o

"OFF" position, causing starter low pressure air shutoff valve to

c¢lose and terminate startirg operation

CAUTION: ENGINE N2 RPM SHOULD BE MORITORED CLOSELY TO PREVENT

CVERSPEEDING THE STARTER WHI
THE UNIT.

SAB 707/462 SAB 707/623, -1, -2, -3.

CH CAN SEVERELY DAMAGE
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(9) Place engine start control switc¢H to “OFF” position

{10} Shut down engine Refer to Chapter 71, “Power Plant - General”
{11} Test other starters i1n same manner

(12) Determine whether there 1s any further need for electrical power

and/or low pressure air on airplane, 1f not, remove external power
and/or pneumatic ground cart

D DELETED
SAB 707-80-210
SAB 707/462
13 80-1-0
Dec 15/64 Page 203
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(5}

(6]

(1)

(8)
(9}
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80-1-0
Page 204

- R

R ¥/, .

MAINTENANCE MANUAL

Low Pressure Air Shutoff Valve Manual Override (when fitted)

Ground airplane to an approved grounding lug Refer to Chapter 13,
“STATIC GROUNDING"”

Connect pneumatic ground cart to ground service connection

Pull applicable engine “IGNITION” circurt breaker on circuit
breaker panel P6

Check that air conditioning pack shuteff valves and engine bleed air
valves are closed, and that left and right wing i1soclation valves are
open Refer to Chapter 21, “Air Conditioning”, and Chapter 36
"Prneumatic System”

With pneumatic ground cart operating, actuate low pressure ailr
shutoff valve override linkage with manual override operating tool

NOTE Pressure must be maintained on override tool to hold valve
open against closing force supplied by valve actuator

Observe that engine rotation reaches at least 10% N2 rpm

CAUTION - OBSERVE STARTER MOTORING DUTY CYCLE OF 2 MINUTES (MAXIMUM)
ON, 5 MINUTES OFF.

Discontinue motoring by slowly relaxing pressure on manual override
tocl {Permit valve to close)

Close applicable engine “IGNITION” circuit breaker
Test other low pressure air shutoff valves in same manner

Determine whether there 1s any further need for low pressure air on
airplane, 1f not, remove pneumatic ground cart

13
Dec 15/64
SN REV Jul 31/99
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F. Test High/Low Pressure Alr Starter Using High |Pressure Air (Engines

No, 2 and 3)

(1)

Ground airplane to an approved grounding |lug. Refer to Chepter 13,
Static Grounding.

(2) Connect external electrical power to airplane.

(3) On airplanes fitted with rotary type start control switches, check
that the switches are OFF

(4) Check that PRESS SELECTOR & ENG START circuit bresker and
applicable engine IGNITION and ENG IGNITORS circuat breakers
on circuit bresker panel PG sre closed.

(5) Connect high pressure air supply to high pressure air supply ground
connection (engine No. 3 only), or use high pressure air from
starter zir bottle.

NOTE- A fully charged starter air bottle must be used for checking
starter performance.
Starter air bottle 1solation valve must be in closed
position when external air supply}is usedy 1solstion valve
must be in cpen position when starter air botitle 1s used,

(6} With ground start selector switch in HIGH| PRESS position, place
engine start control swaitch to GROUND START positiom.

(7) Continue with normal start procedure. Refer to Chapter 71,

Power Plant i
i (8) At 23 to 37 N2 rpm, the "GROUND START® switch mst be released to
i "OFF" position, causing high pressure alr regulating and shutoff
' valve to close and terminate starting opfration.
| CAUTION: ENGINE N2 RPM SHOULD BE MONITORED CLOSELY TO PREVENT
] OVERSPEEDING THE STARTER WHICH| CAR SEVERELY DAMAGE
: THE UNIT.
i (9) Place engine start control switch to “OF?" position.
|
(10) shut down engine. Refer to Chapter 71, Prwer Flant,
(11) Determine whether there is any further need for electrical DOWETr on
sirplane, 1f not, remeve external power.'
|
|
|
1
13
May 15/66 o S4B 78;%32% 80-1-0
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STARTER PRES -
MAINTENANCE PRACTICES
| EFFECTIVITY 1
TURBOFAN
1. moval /Instellation arter Jow Pressure r Shatoff Velve

A. Remove Starter Low Pressure Air Shutoff Valve (See figure 20l.)
(1) Open left side cowl panel
(2) Disconnect electrical plug.
(3) Disconnect and remove manual override control rod from valve body.

(4) Remove upper two bolts freeing the valve fram the nacelle strut
bracket.

(5) Open clsmps holding starter low pressure air shutoff valve to low
Dressure pneumatic duct. -

(6) Remove valve

LOW PRESSURE
PHEUMATIC DUCT

ELECTRICAL PLUG

NACELLE STRUT
LOWER SPAR

OVYERRIDE
CONTROL

ROD STARTER LOW PRESSURE

AlIR SHUTOFF VALVE

EXTERNAL
~ @ VALYE INDICATOR
\ FWD

VIEW 1
10 SUber Low Pressure Air shutoff Valve Instalilation
Dec 15/6k4 Figure 201 80-2-21
+ Page 201
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Install Starter Low Pressure Air Shutoff Valve (See figure 201.) )‘

(1)

(2)

(3)

(%)

(5)

(1}

Prior to valve inatallation check that valve butterfly 1s iIn the

closed position.

With valve bolt holes aligned with support bracket holes, comnect
valve to low preasure pneumatic duct with clampa, but do not tighten

clamps.

Inatall holts that hold alr shutoff valve to nacelle strut bracket

and tighten clampsa,

Comnect manual override control rod to low pressure alr shutoff

valve,

Connect electrical plug to electrical receptacle on starter low -

pressure alr shutoff velve.

Check extermal valve indicator to ensure that valve iz In closed

position.

Closs left side cowl panel.

b1
Jun 15/65
+
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LOW PRESSURE AIR STARTER - MAINTENANCE FRACTICES

1. Umat Servicing Low Pressure Air Starter

A,

c.

General

(1) After removal from the sirplane, the low pressure air sterter
must be preserved for shipment or storage. It is nscessary
also, to depreserve a replacement starter prior to imstallation.

Equipment and Materials :

(1) Lubricating 041, MIL-L-7808, or P&WA Specification No. 521 (See
P&WA Service Bulletin No. 23B.)

(2) Corrosion Preventive Compound, MIL-C-8188, Grade A

Preservation of Low Pressure Air Starter

(1) Drsin all lubricating oil from the sterter oil sump by removing the
0il £ill =and drsin plugs and allowing starter oil sump to drain
completely. (See figure 202.)

(2) Install oil drain plug snd refill starter oil sump using
approximately 150 cublc centimeters of corrosion preventive compound
MIL-C.8188, Grade A, Install oil fill plug.

r

(3) Rotate the starter slowly in all directlons so that sll internal
surfaces are thoroughly coated with corrosion preventive compound.
Manually twrn the starter output shaft severel revolutlons in both

directions.

(4) Drain ell corrosion preventive compound from the starter by removing
the oil £ill and drain plups.

(5) Install starter oil fill and drain plugs.

(6) Cover a1l openings and comnections on the unit with protective
Plugs or covers and wipe 211 oil, grease, or dirt from all external
surfaces.

’)
A

SAB 707/623, -1, =2, -3.

AB T07/462 80-3-1
SR 7/4 Page 201
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i)epreservat:.on of Low Pressure Air Starter
CAUTTON A RFPLACEMENT STARTER MUST Bt NDEPRCSERVEDN DEFORE BEING PLACED Y

IN OPERATION,

(1) Remove oil fill plug and fill starter samp with lubricating oil.
(See figure 202.) ﬂ%‘{w‘f‘*

WARNTNG: PPOLONGED CORTACT OF MIL L-7808 OTL WITH THE k¥ AT
CAUSE DERMATITIS, THE OIL WILL STATW CLOTHING AND MAY
SOFTEN PAINT. SKIN MIST BE TTIOROUGHLY WASHED AFTER
CONTACT AND SATURATED CLOTIITNG MUST BE REMOVED -~
DMMEDIATELY. PAINTLD SURFACES ON WHICH OIL JIAS EER - g
SPTILED SHOULD DE CLEANED TMMEDIATEIY.

(2) Install oil £I111 plug and rot.:a.te storter in a1l direccllons so thal f-
a2ll internal surfaces aye thoroughly coated with oil.

(3) Remove o0il £ill and drain plugs and allow sterter o1l sump +o drain
eompletely. Starter must be held in horizontal position wath drain
hole doim for complete draining.

— e v A e MR e W e e T R e A Aty ey by S P R e ARG W e S W e W Mo Tk e ey Ee W e v e P My rw ek e S NS SN ek T ST ek e

(L) Iﬁstal]vhil drain plug. <
=l .kt;,"“"\
(5) Fill sterter oll sump with 350 cubie centiieters of lubricating oil. 4 y
CAUTION: UNLESS COMPATIBILTTY IS ASSURED, DO KOT MIX ERAND NAME )
0IIS. IO NOT REFILL STARTER OIL SUMP WTTH OIL USED TO
FLUSH OUT THE CORROSICH PREVENTIVE COMPOUND.
(6) Tnstall oil £i11 plug. -
2. Remoyal/Installation Low Pressure &ir Starter
» A. FEquipment end Materials ‘
(1) Lubricaling Grease, MIL-L-3545
B. Remove Low Pressure Air Starter (See figure 202.)
* (1) Open engine cowl side enels.
SAB 707/623, =1, -2, -3. SAB REY. 7 TFEV 197
80=3=1
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. = E (2) Loosen olamp connecting low pressure air inlet port to low pressure
{ ; pneumatic duct,
; 1 :
3 | (3) Open clamp ettaching starter to starter adapter flange and remove
. ! starter from engine accessory drive gear case. )
3
i
’ : (4) If adapter flange 1s to be removed from the acgessory drive gear case,
! remove 8ix mounting nuts and washers holding edapter flange to gesr
I case. ( See figure 201.)
— !
‘ 1
}
H]
I
i
] ‘'t
I han l'!'r;:
: LR
! A
=
: N
\ ]
3
. ]
2 : s
I DoweEL PIN
: FLANGE e Pﬂ'ces)
. H STARTER
: ! DRIVE PAD STUD
' {6 PLACES)
t g
ol {6 PLACES)
- |
]
: GASKET
)
] e
' .
I
N [}
£ .r|‘n
- i
- 1
. '
' 1
¥ 1
| I
’ '
1
]
i
: Starter Adapter Flange
"y 1 prlgure 201 £
- : “
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Ins3all Low Pressure Alr Starter (See figures 201 and 202.)

(1)
(2)

(3)

(4)

HOUSING

Dapreserve starter and remove all shipping plugs, covers and caps
from starter,

Install gasket on engine starter drive pad of accessory drive gear
case before attaching starter adapler flenge., {(See figure 201.)

Position starter adapter flange on drive pad studs so that one
dowel pin is located in six o'clock position, Abtach flange to
drive pad with six nuts and washers end taighten securely.

Flace starter in a position relative to engine drive gear case
vhich will reswlt in positioning oil drain plug at lowest possible
point and sti1lld provide accessibility to either of the two oil

£111 plugs. {See figure 202.)

STARTER
ADAFTER
FLANGE

QIL FILL
PLug

SCROLL ATTACHING
AND ADJUSTING BOLTS

TURBIHE
AIR INLET
PORT

wio

, i sSheh
SAB 707/462
Freumatic Starter Installation £
Figure 202 . 71

i

SAB 707 623, -1, =2, =3.
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(5) Ascertain whether starter scroll assembly should be repositioned on
housing assembly to align starter seroll anlet with pneumatic duct,

NOTE: The scroll assembly may be rotated about the axis of the
starter to eny position necessary to facilitate comnectiom
to the pneumatic duct.

(6)\ If necessary to reposition scroll assembly, loosen eight nuts
securing scroll clamping flange to starter housing assembly, rotate
scroll assembly as necessary and taghten nuts to a torque of 35 to
45 pound-inches. (See figure 2, 80-0.)

(7) Coat starter output shaft splines with lubricant HMIL-L-3545 and
attach starter to flange using starter mounting clamp {6, figure
202). Tighten nnt to torque of 40 to 50 pound-inches.

CAUTION: MAKE CERTAIN THAT SPLINES d% STARTER OUTPUT SHAFT iﬁE
PROPERLY ENGAGED WITH COUPLING ON ENGINE DRIVE PAD.

(B) Clazmp low pressure pneumatic duct to low pressure air inlet port.

(9) Test operatlon of installed starter. Refer to " Test Low Pressure
and ngh/Low Pressure Air Starter, " 80-1-0.

(10) Close engine cowl side panels.

SAB 707/623, -1, =2, ~3.
| ) 80-3-1

SAB.RV. 7 TFEV 17! bage 205
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HIGH /10W PRESSURE AIR STARTER - MATNTENANCE PRACTICES

1 Unit Servicing Higg[l.ow Pressure Alr Starter

A. General

(1)

After removai fram the airplane, the high/low pressure air starter
must be preserved for shimment or storage. It ie necessary also, to
depreserve a replacement starter prior to installation.

B. Equipment and Materisls

, (1)

(2)

Lubricating 011, MIL-L-7808, or P&WA Specification No 521
(See P&WA Service Bulletin Fo 2368.)

Corrosion Preventive Campound, MIL-C-8188, Grade A

C. Preservation of High/Low Pressure Air Starter

(1)

(2)

(3)

(4)

(5)

8
Apr 15/70
+

Drain al]l lubricating oll fram the starter oil sump by removing the
0il fill and drain plugs and allowing starter oil sump to drain
campletely. (See figure 202,) -

Install oil drain plug end refill starter oil sump using
epproximately 150 cubic centimeters of corrosion preventive campound,
MIL-C-8168, Grade A, Install oil 111 plug.

Rotate the starter slowly in all. direetions so that all internsl
surfaces are thoroughly coated with corrosion preventive compound
Manually turn the starter output shaft several revolutions in both
directions.

Drain ell corrosion preventive coampoumd fram the starter by removing
the o1l fill and drain plugs.

Install starter oil f£i11 and drmin plugs.
Cover ell openings and comnections on the unit with protective

plugs or covers and wipe all oil, grease, or dirt fram all external
surfaces.

SAB. RRY, {7 JuiL 1970

SAB 707/462
80.3.2
Page 201
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D, Depreservation of High/Low Pressure Air Starter

CAUTION: A REFLACEMENT STARTER MUST EE DEPRESERVED EEFORE EEING FLACED
IN OFERATION.

(1) Remove oil fil1l plug and f111 starter sump with approximstely 350
cubic centimeters of lubricating oil. (See figure 202.)

WARNING: PROLONGED CONTACT OF LUBRICATING OIL WITH THE SKIN CAN
CAUSE IERMATITIS, THE OIL WILL STAIN CLOTHING AND CAN
SOFTEN 'PAINT SKIN MUST BE THOROUGHLY WASHED APTER
CONTACT AND SATURATED CLOTHING MUST EE REMOVED IMMEDIATELY,
PAINTED SURFACES ON WHICH OIL HAS EEEN SPILLED SHOULD EE
CLEANED IMMEDIATELY

(2) Install oil f£il11 plug and rotate starter in all directions so thet
all internal surfaces are thoroughly coated with oil,

(3) Remove oil £111 and drain plugs and allow starter oil sump to drain
completely, Starter must be held in horizontal position with drein
hole down for complete dreining.

(4) Instsell oil drein plug.
(5) Fill starter oil sump with 350 cubic centimeters of lubricating oil,
CAUTION: UNLESS COMPATIBILITY IS ASSURED, DO NOT MIX ERAND NAME

CIIS., DO NOT REFILL STARTER OIL SUMP WITH CIL USED TO
FLUSH OUT THE CORROSION PREVENTIVE COMPOUND

1

(6) Install oil £111 plug.

2, Removal/Instellation High/Tow Pressure Alr Starter

A  Equipment and Materisls

(1) Lubricating Grease, MIL-G-3545
B. Remove High/lLow Pressure Air Sterter (See figure 202.)
(1) Open engine cowl side panels,

(2) Disconnect starter electrical plug from starter,

8
80-3.2 Jen 15/69
Page 202 +
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(3) Discomnect high pressure air inlet lirlue

(4) Loocsen clamp connecting low pressure air inlet port to low pressure
pneuwpatic duet.

(5) Open clamp sttaching starter to starter adapter flange and remove
°  ptarter from engine accessory drive gea.r caesBe,

(6} If adapter flange 18 to be removed fram the mccessory drive gear
case, remove six mounmting nmuts snd weshers holding edepter flange to
gear case, (See figure 201.) -

C. Install High/Low Pressure Air Sterter (See figures 201 and 202 )

(1) Depreserve starter and remove all shipping plugs, covers, and caps

. fram sterter,

(2) Install gesket on engine starter pad of the accessory drive gear
case before sttaching starter adapter flange. (See figure 201 )

(3) Position the starter amdapter flange with one of the dowel pins
between the bottom two studs and a.tt.a.ch flenge to accessory drive
gear cese with six muts and washers and tighten securely. (See
figure 201.)

DOWEL PIN

STARTER
DRIVE PAD STUD

SAB. REV. 17 JuiL 1970

6 Starter Adapter Flange Installation
Apr 15/70 Figure 201 80-3-2
+
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STARTER
QUTPUT
SHAFT—

ELECTRICAL PLUG—

LOW PRESSURE
AIR INLET PORT

HIGH PRESSURE
AIR IMLET ]

S \\\\

STARTER
EXHAUST PORT ———

VIEW 1

LOW PRESSURE
PHEUMATIC DUCT

\ i
CLAMP \ HIGH PRESSURE
AIR INLET LINE
ON ENGINES
ﬂ N A Qsa: VIEW 1
il ‘ STARTER EXHAUST SCREEN
CLAMP ;
FILL PLUG
% = HIGH PRESSURE
‘ AIR STARTER
y ’ -
ACCESSORY DRIVE 5T /A‘ ‘//
GEAR CASE s EosaX AN L& [T> comnecTion 1s
\_P\& E 2 PLUGGED ON
X~ e ENGINES 1 0R 4
= =]
L— DRAIN PLUG
High Pressure Alr Starter Installation 25
80-3-2 Figure 202 Jun 15/61
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(5)

(6)
(7)
(8)
(9)

Jan 15/69
+
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MAINTENANCE MANUAL

Determine a position for the starter :Ln relation to the engine
drive gear case, which will position the oll drein plug at the
lowest possible point and still provide accessibility to the
electrical connections and either of the two oil f111 plugs. (See
figure 202,)

Coat starter output shaft splines with lubricant, MIL.G-3545 and
attach starter to the edapter flange using starter mount:l.ng clamp,
Tighten nut to torque of 40-50 pound-inches.
|
CAUTION: MAKE CERTAIN THAT SPLINES OF THE STARTER OUTPUT SHAFT ARE
PROFERLY ENGAGED WITH THE COUPLING IN THE ENGINE
ACCESSORY DRIVE GEAR CASE.
Clamp low pressure pnewmatic duct to _TLow pressure elr inlet port,
Connect air line to high pressure air|inlet,
Connect electricasl plug on starter unilt.

Test operation of high pressure eir starter. Refer to Test High/Low
Pressure Alr Starter, 80-1.0,

80.3-2
Page 205
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STAR BOTTLE - CE CTICES

EFFECTIVITY

TURBCOJET AND TTRBOFAR
1. 1S ¢ 3 tt

WARNING. HIGH PRESSURE AIR TRAPPED IN THE SYSTEM, EVEN IN A SHORT Lf[‘IE, CAN
BE FATAL IF EXPELLED RAFIDLY.

A. General

(1) Servicing of +the starter alr bottle is limited to the periodie
draining of accumulated moisture.

i

B. Drain Starter Ailr Bottle

(1) Remove access panel R1162 or L1162 in aft wing fuselage fairing.
Refer to Chepter 12, Access Doors and Panels,

(2) Slowly open drain valve by turning counterclockwise to & maximm of
two turns.

WARNING: DO NOT LOOSEN DRATN FITTING VAIVE MORE THAN TWO TURNS.
VALVE MAY BE BLOWN FROM BOTITLE.

KEEP FACE AND HANDS FROM VALVE OPENING. AIR AND WATER
ARE EXPELLED WITH CONSIDERAELE FORCE.

(3) After water has been drained, close valve and tighten nut to &
torgue of 80 pound-inches.

(4) Instell mccess panel.

2. kK tion Sterter sir Bottles

WARNING: HIGH PRESSURE AIR TRAPPED IN THE SYSTEM, EVEN IN A SHORT LINE, CAN
BE FATAL IF EXPELLED RAPIDLY.

A Equimment and Materiels
(1) Downlock, Main Landing Gear Door - F71127 or equivalent
B. Remove Starter fir Bottle (See figure 201)

(1) Open main landing gear wheel well door and place door ground
releese handle in down and latched position.

10
Apr 15/67 SAB 707/361 80-3-22
+SaB REY 17 SEP 1969 ) Pege 201



(2)
(3)

()

(5)

(6)
(7)

(8)

(9)

ey

MAINTENANCE MANUAL

Install main landing gear door downlock.

Remove starter air bottle fitting access panel 842, Refer to
Chapter 12, Access Doors and Panels

Close manually startar air bottle isolation valve,

let high pressure air escape by actuating the high pressure starting
system,

Disconnect high pressure air line from starter air bottle 1solation
valve,

Remove air bottle support access panels R1160, R116l and R1162.
Refer to Chapter 12, Access Doors and Panels.

Loosen the two bottle support clamps and remove bottle through
forward access opening.

Flug air line unless z new bottle is to be immediately installed.

C. Install Starter Air Bottle (See figure 201)

(1)

(2)

(3)

(&)

(5)

(6)
(7)
(8)

80-3-22
Page 202

Slip starter air bottle into the two bottle support clamps and
Position alir bottle so that ports on valves and fittings line up
with air lines.

Tighten support clamps until bottle is held in positicn,

NOTE Do not apply final torque on clamp bolts Bottle mey have
to be repositioned.

Remove plug from air line and connect high pressure air line
to starter air bottle 1solation valve.

Tighten bottle support clamp bolts and torque nuts from 20 to 30
pound-inches.

NOTE: On a full bottle charged to.306q psig the support clamp
should be torqued from 50 to 70 pound-inches.

Recharge starter air bottle. Refer to Chapter 12, Air and Nitrogen
Servicing

Check lines for lesks under pressure.
Remove main landing gear door downlock.

Close right main landing gear wheel well door and install access
renels 8L2, R1160, R1161 and R1162.

13

SAB 707/361 15/ 69+
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CONDENSATE
DRAIN VALYE C

BOTTLE
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v BRACKET
N

STARTER AIR
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BOTTLE
THRUST
STRAP

ACCESS
PANEL
OPENING

ACCESS
PAMEL
OPENING
STARTER AIR BOTTLE -
PRESSURE GAGE
STARTER AIR BOTTLE
STARTER AIR BO
PRESSURE RELIEF VALVE"—J — G ROUND anncm.‘;nv-ELvs

SaB 727/361
Pages 204 and 205 sre deleted per S:B 7C7/361
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3 Sterter Air Bottle Imstallation
Mar 15/64 Figure 201 80-3-22
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MAINTENANCE MANUAL

HIGH PRESSURE AIR REGULATING AND SHUTOFF VALVE - “"NOT USED”
MAINTENANCE PRACTICES

EFFECTIVITY

Turbefan
1 Removal/Installaticon High Pressure Air Regulating and Shutoff Valve
{NOT USED}

WARNING * HIGH PRESSURE AIR TRAPPED IN THE SYSTEM, EVEN IN A SHORT LINE,
CAN BE FATAL IF EXPELLED RAPIDLY.

A Equipment and Materials
(1) Downlock, Main Landing Gear Door - F71127 or equivalent

B Remove High Pressure Air Regulating and Shutoff Valve (See
figure 201)

(1) Openn main landing gear wheel well door and place door ground
release handle in down and latched position.

{2) Install main landing gear door downlock
{3) Close manually starter air bottle i1solation valve
{3a) Let high pressure air escape by actuating the high pressure

starting system

(43 Open HIGH PRESS REG VALVE HTR carcuit breaker on 115 volt ac
bus N° 2 panel (P2) 1f airplane ac electrical system 1s in
operation

CAUTION BEFORE REMOVING VALVE ASCERTAIN VALVE IS NOT TOO HOT

TO HANDLE
(5) Disconnect electrical plug
(6) Disconnect high pressure air outlet line
(7) On raight valve disconnect pressure equalizing line on upper

side of valve

(8) Disconnect heater strip electrical leads, unbolt heater clamp,
and remove heater strip from valve.

CAUTION IF HEATER STRIP IS REMOVED FROM VALVE WITHOUT
DISCONNECTING ELECTRICAL LEADS, AFPLICATION OF
ELECTRICAL POWER CAN RESULT IN BURNING OUT HEATER
STRIPE HEATER STRIP CONTAINS RESISTANCE WIRES
HANDLE WITH CARE, AND AVOID UNNECESSARY BENDING AND
FLEXING

(9) Disceonnect high pressure air inlet line.

10 80-3-33
Jul 15/69 Page 201
SN REV Jul 31/99
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(10)

(11)
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MAINTENANCE MANUAL

Loosen clamp holding valve to bulkhead

Remove coupling nut, and remove valve from structure

C Install High Pressure Airr Regulating and Shutoff Valve (See

(1)

(2)
(3)
(4)
(5)
(6)
(7
(B)

(9)

(10)

(11)

(12)

(13)

80-3-33
Page 202

figure 201) (NOT USED)

Insert coupling unien cf valve through opening in supporting
structure, and install coupling nut

Fasten valve body to bulkhead using clamp

Connect high pressure air inlet line

Clamp heater strip to valve and connect electrical leads
Connect pressure equalizing line te valve

Connect high pressure air outlet line

Connect electrical plug

Open starter air bottle isolation valve

Check lines for leaks under pressure and close starter air bottle
isolation valve

Close HIGH PRESS REG VALVE HTR circuit breaker on 115 olt ac bus
N° 2 panel (P2)

With electrical power applied to 115 volt ac bus N° 2 panel (P2)
and HIGH PRESS REG VALVE HTR circuit breaker closed, to ensure that
heater strip 1s operative, check that the heater strip 1s warm to
the touch 1f ambient temperature 1s below 100°F

Remove main landing gear door downlock.

Close main landing gear wheel well door

SAB 707-80-210

39
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MAINTENANCE MANUAL

ICH PRESSURE AIR
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High Pressure Air Regulating and Shutoff Valve Installaticn
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HIGH PRESSURE AIR RELIEF VALVE - REMOVAL/INSTALLATION “NOT USED”

1 Equipment and Materials

A Downlock, Main Landing Gear Door - F71127 or egquivalent

2 Prepare High Pressure Air Relief Valve for Removal “NOT USED”

WARNING - ASCERTAIN THAT PRESSURE SELECTOR SWITCH ON OVERHEAD PANEL
IS IN GUARDED OFF POSITIONM

A Open main landing gear wheel well door and place door ground release
handle in down and latched position

B. Install main landing gear door downlock

3 PRemove High Pressure Air Relief Valve “NOT USED”

WARNING HIGH PRESSURE AIR TRAPPED IN THE SYSTEM, EVEN IN A SHORT
LINE, CAN BE FATAL IF EXPELLED RAPIDLY

A Disconnect inlet and outlet high pressure air lines from pressure
relief valve (See figure 401)

B Remove screws attaching skin-patch to wing-bedy fairing to obtain
access to coupling nut.

C Unscrew couplaing nut from pressure relief valve assembly
D Remove the clamp(s) supporting the pressure relief valve assembly
E Remove pressure relief valve assembly from seal pan

4 1Install High Pressure Air Relief Valve

A Position pressure relief valve assembly on mounting bracket and seal
pan

B. Install clamp(s) securing valve assembly to structure with self-
locking nuts and washers.

NOTE Do not tighten nuts until air lines have been connected

C. Connect coupling nut to pressure relief valve assembly and apply final
torque of 700-900 pound-inches

SAB 707-80-210
6 B0-3-43

Jul 15/69 Page 401
SN REV Jul 31/9%
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; STARTER AIR BOTTLE PRESSURE RELIEF VALVE - REMOVAL/INSTALLATION “NOT USED”

1 Egquipment and Materials

A Downlock, Main Landing Gear Door - F71127 or egquivalent

B

3 2 Prepare for Removal “NOT USED”

A Open main landing gear wheel well door and place door ground
s, release handle in down and latched position

: B Install main landing gear door downlock
C Discharge high pressure air from starter air bottle by removing cap
from ground charging valve and slowly turning hexnut counterclockwise,

R a maximum of two turns

. D Remove starter air bottle fitting access panel 842 or 846 Refer to
Interior Access Doors and Panels, Chapter 12,

. 3 Remove Starter Bottle Pressure Relief Valve (See figure 401) “NOT USED”

WARNING HIGH PRESSURE AIR TRAPPED IN THE SYSTEM, EVEN IN A SHORT LINE,
" CAN BE FATAL IF EXPELLED RAPIDLY

Ay

-

24 Remove:'pressure relief valve by turning countercleckwise until valve
separates from fitting

4 Install Starter Airr Bottle Pressure Relief Valve “NOT USED”

= R e TR

Y

A Install new O-ring and backup ring on fitting end.

a2 ¥

B Install pressure relief valve in fitting and tighten

e

C Recharge starter air bottle. Refer to Air and Nitrogen Servicang,
Chapter 12.

D. Check lines and connections for leaks under pressure

5 Restore Airplane’to Normal “NOT USED”

z A Replace starter air bottle fitting access panel
B Remove main landing gear door downlock

C Close main landing gear wheel well door

10 80-3-52
Jul 15/69 Page 401
SN REV Jul 31/9%9
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SAB 707-80-210

Starter Air Bottle Pressure Relief Valve Installation
80-3-52 10

Figure 401
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MAINTENANCE MANUAL

STARTER AIR GROUND CHARGING VALVE . REMOVAL/INSTALIATION
1. Equipment and Materiels a
A. Downlock, Main landing Gear Door - FT1127 or equivalent
2. Erepare for Removm)
A, Open main landing gear wheel well door and place door ground
release handle in down and latched position.
B. Install main landing gear door downlock,
C. Discharge high pressure air from starter air bottle by removing cep
from ground charging valve and slowly turning hexnut counterclockwise,
& maximum of two turns,
3. Remove Starter Air Bottle Ground Charging Valve
WARNING: HIGH PRESSURE AIR TRAFPED IN THE SYSTEM, EVEN IN A SHORT LINE,
CAN BE FATAL IF EXPELLED RAPIDLY.
A. Remove lockwire and remove ground charging valve by turning
counterclockwise until wvalve separates from adapter.
L, stal]l S r Alr Bottle Ground Valv
A. Install new O-ring on adapter end,
B. Install ground charging valve in adapter end tighten; lockwire.
C. Recharge starter eir bottle. Refer to Air and Nitrogen Servicing,
Chapter 12.
D. Check lines end connections for leaks under pressure.
5. Restore Alrplane to Normal
A. Remove main landing gear door downlock.
B. Close main landing gear wheel well door,
Page 402 13 deleted
6
Jul 15/69 80-3-61
+ Page LO1
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MAINTENANCE MANUAL
R AIR BOTTLE ISOLATION VALVE - NTENANCE CTICES
S er Alr Bottle Iap fon Velve

HIGE PRESSURE ATR TRAPPED IN THE SYSTEM, EVEN IN A SHORT LINE, CAN
EE FATAL IF EXPELIED RAPIDLY.

A, Equipment and Materials

Dowvnlock, main landing gear door FT1127 or equivalent.

B. Remove Starter Alr Pottle Isolation Velve (See figure 201.)

Open right msin lending gear wheel well door and place door ground
relense handle in down and lstched position,

Install main landing gear door downlock.

Discharge high pressure air from starter alr bottle by removing
cap fram ground charging velve and slowly turning hexmut
eounterclockwise a maximmm of two turns,

Remove sterter air bottle fitting mccess penel 842, Refer to
Interior Access Doors and Panels, Chapter 12.

Disconnect high preasure air line
Loosen l-inch nut on coupling et velve inlet,

Remove isolation velve by turning coupling nut until valve separates
from eir bottle fitting.

C. 1Install Starter Air Bottle Isolation Valve (See figure 201.)

1.
WARNING:
(1)
(1)
(2)
(3)
(4}
(5)
(6)
(7)
(1)
(2)
(3)
(4)
(5)
(6}
(N
(8)
13
Jul 15/69

Replace O-rings and threed coupling nut onto alr bottle fitting,
Tighten l.inch coupling nut,

Connect high pressure alr outlet line,

Recharge starter sir bottle. Refer to Chapter 12, Air and
Nitrogen Servicing.

Check lines for leaks under pressure.

Replace starter air bottle fitting access panel,

Remove muin landing gear door downlock,

Close right main landing gear wheel well door.

80-3.T72

* SAB REY 17 SEP TP Page 201
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Starter Air Bottle Isolation Valve Instellation 13
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MAINTENANCE MANUAL

HIGH PRESSURE AIR SUPPLY SOLENOID VALVE '~ MAINTENANCE PRACTICES “NOT USED”

2 1 Removal/Installation High Pressure Rir Supply Solencid Valve “NOT USED”

WARNING

HIGH PRESSURE AIR TRAPPED IN THE SYSTEM, EVEN IN A SHORT LINE,
CARN BE FATAL IF EXPELLED RAPIDLY

A Equipment and Materials

\ {1

(1)
b {2)
' {3)
(4)

{5)
' (6)

-

(1)

(8)

=t

T Tah,
-

{1)
{2}
{(3)
{4)
; (5)

(6)
(7

(8)
(9)

2)
Jul 15/6%

Downlock, Main Landaing Gear Door - F71127 or equivalent

B  Remove High Pressure Air Supply Solenocid Valve (See figure 201)

Open main landing gear wheel well doors and place door ground
release handle in down and latched position

Install main landing gear door dewnlocks.

Discharge high pressure air from starter air bottle by removing
cap from ground charging valve and slowly turning hexnut
counterclockwise a maximum of two turns

Remove wheel well noise suppressing fairing, panel B40 Refer to
Interior Access Doors and Panels, Chapter 12.

Disconnect electrical plug from solenoid valve

In right main landing gear wheel well, disconnect 1/4-inch inlet
and outlet arr lines at fitting on valve

Remove 2 machine screws and nuts fastening valve body to support
plate and remove valve

In left main landing gear wheel well disconnect valve from high
pressure alr regulating and shutoff valve

C Install High Pressure Air Supply Solencad Valve (See figure 201)

In right main landing gear wheel well, position valve and fasten
to support plate with 2 machine screws and nuts

Connect l/4~-inch outlet air line to fitting on upper side of valve
and 1/4-inch 1inlet air line to fitting on lowser side of valve

In left main landing gear wheel well connect valve to high
pressure air regulating and connect high pressure air inlet

line

Connect electrical plug t¢ solenoid valve

Recharge starter air bottle. Refer to Chapter 12, Air and
Nitrogen Servicing.

Check lines for leaks under pressure.

Replace wheel well noise suppressing fairing, panel B40 Refer to
Interior Access Doors and Panels, Chapter 12

Remove maln landing gear door downlocks

Close main landing gear wheel well doors

SAB 707/361-1

SAB 707-80-210
80-3-91
Page 201
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80-3-91
Page 202

4 @
{7 ELECTRICAL
CONNECTOR
[\ HIGH PRESSURE
MOUNTING AIR SUPPLY

BOLT SOLENOID VALVE
{2 PLACES)

(RE. ONLY

IMLET AIR LINE

SAB 707-80-210
SAB 707/361-1

High Pressure Air Supply Solenocid Valve Installation
Figure 201
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STARTER AIR BOTTLE PRESSURE INDICATIN SYSTEM-
DESCRIPTION AND QPERATION “NOT USED”

| EFFECTIVITY |

Turbefan
1 General
A The starter air bottle pressure 1ndicatlng system consists of two
direct reading pressure gages and an electrical pressure-indicat:i

system

2 Starter Air Bottle Pressure Gages

ng

A A direct reading starter air bottle pressure gage 15 located on each
bottle head This provides a constant air bottle pressure reading on

the gage for use by the ground crew

3 Starter Air System Electrical Pressure-Indicatin System

A The starter air system electrical pressure-indicating system consrsts

of two pressure transmitters and a dual pressure indicator (See

figure 1) The pressure transmitters are of the electrically operated
synchronous-type and are located, one above each ground charging valve
on the inboard side of the main gear wheel wells on either side of the

keel beam tank Each transmitter Ls attached to the structure by
clamp

B The dual pressure indicator recerves signals from the pressure
transmitters and indicates the starter bottle pressures i1n pounds
square inch The pressure indicator 1s located on the flight
engineer's lower panel

C The starter alr system electrical pressure-indicating system 1s
supplied 28 volt 400 cycle ac through a circult breaker on the 28
ac circuit breaker panel (P7). {See figqure 2)

SAB 707-80-210

24
Apr 15/638
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FLIGHT ENGINEER'S "
LOWER PAMEL ——

3tarter Alr Bottle Pressure Indicating System Equirment Tocation h&
Figure 1 (Sgeet 1) May 15/68
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STARTER AIR SYSTEM
PRESSURE GAGE
NOT USED

4

STARTER AIR SYSTEM
PRESSURE TRANSMITTER -
NOT USED

LIME TO STARTER
AlR $YSTEM

FIeT
ELBOW AND LINES ¢
FWD SUPPOAT
e m——
o S
L3
STARTER AIR SYSTEM H|GH
PRESSURE INDICATOR
FLIGHT ENGINEER'S LOWER PANEL
VIEW 2
SAB 707/3s6l
SAB 707/368
SAB 707-80-210
10 Starter Air Bottle Pressure Indicating System Equipment Location gp-5-¢
Dec 15/64 Figure 1 (Sheet 2} Page 3
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BREAKER

Starter Air Bottle Electrical Pressure Indicating System Schematic

80-5-0 Figure 2
Page 4
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MANUAL

STARTER AIR BOTTLE PRESSURE-INDICATING SYSTEM -

TROUELE SHOOTING
| efrecivity |

80-5-0
Page 101

TURBOFAN
1 Starter Air Bottle Pressure-Indicating System - Trouble Shooting Chart
Observe starter air bottle pressure gage reading and
reading on electrical bottle pressure indicator. IF -
GAGE AND INDICATOR DO
NOT AGREE -
Check electrical bottle
pressure indieator for
error. IF -
|
l ]
0K - Check starter air NOT OK - Replace indi-
bottle pressure gage cator.
for error IF -
|
QK - Check electrical GAGE ERROR EXISTS - Re-
pressure-indicating place gage.
system circult connec-
tions, wiring and cir-
cuilt breekers. IF -
l
[ 1
0K - Replace starter NOT QK - Repair or re-
alr bottle pressure place faulty components.
transmitter.
10
Dec 15/64 -
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MAINTENANCE MANUAL

STARTER AIR SYSTEM PRESSURE TRANSMITTER - MAINTENANCE PRACTICES

EFFECTIVITY

TURBOFAN

1 Removal/Installation Starter Air System Pressure Transmltter|“NOT UsSED”

A Equipment and Materials

(1}

Down Lock, Main Landing Gear Door - F71127 or equavalent

B Remove Starter Rir System Pressure Transmitter {(See figure 201)

{1)

{2)

(3)

{4)

(5}

(5a)

LINE TO
PRESSURE GAGE

T-FITTING

10
Jul 15/69
SN REV Jul

~=—LINE TO

Open' main landing gear wheel well door and place door release
handle in down and latched position

Install main landing gear door down lock

Disconnect electrical power to air bottle pressure transmitter by
opening “AIR BOTTLE PRESS” circuit breazker on the 28-volt a-c
circult breaker panel (P7).

Remove electrical plug from transmitter

Close manually starter air bottle isolation valve

Let high pressure alir escape by actuating the high pressure
starting system

' | |l

STARTER AlIR
BOTTLE
PRESSURE
TRAMSMITTER

[ —B80QLT (2 PLACES)

MOUNTING CLAMP

s|§ \
ELECTRICAL PLUG [

ELBOw
FITTING l

Starter Air System Pressure Transmitter Installathﬁ
Figure 401
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MAINTENANCE MANUAL

Disconnect high pressure air lines from T-fitting on aft side of
starter air bottle pressure transmitter

NOTE 1If new transmitter 1s going to be installed, remove T-fitting

from old transmitter and save for reuse

Remove mounting clamp securing transmitter to support bracket

C Install Starter Air System Pressure Transmitter (See figure 201)"NOT USED”

{1) Install union and O-ring in pressure port of transmitter
(2) Attach starter air bottle pressure transmitter to 1ts supporting
bracket with two screws, twe nuts, and clamp Electrical
connection on transmitter faces forward
NOTE Do not tighten clamp completely so that transmitter may be
rotated to position T-Fitting
{3} Connect air pressure lines to T-fitting
{4) Tighten transmitter mounting clamp by tightening two screws and
nuts on attaching bracket
{5) Connect electrical plug to transmitter
(6) Open starter air bottle isolation valve
{7} Check lines and fittings for leaks under pressure
(8) Remove main landing gear door down lock
{9) Close main landing gear wheel well door.
SAB 707-80-210
SAB 707/361
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STARTER AIR SYSTEM PRESSURE GAGE - MAINTENANCE PRACTICES

EFFECTIVITY |

TURBOFAN

1 Removal/Installation Starter Bir System Pressure Gage “NOT USED”

A Equipment-and Materials

{l1) Down Lock, Main Landing Gear Door - F71127 or equxva}ent

B Remove Starter Air System Pressure Gage (See figure 201) JNOT USED”

{1} ' Open main landing gear wheel well doors and place door ground
release handle in down and latched position |

(2) Install main landing gear door down lcck
|
(3) Close manually-starter air bottle 1sclation valve
{
(4) 1 Let high pressure air escape by actuating the high pressure

starting system

(S) Remove gage by first loosening two nuts on backside of gage
attaching bracket and then rotating gage counterclockwise to
remove from fitting
for

6
Jul 15/6€9
SN REV Jul 31/99

reuse during nstallation

BACKUP RING

O-RI1M

STARTER
AIR SYSTEM
PRESIURE GAGE

Save nut or screw 1t 1nto elbow fitting

BRACKET

L g"” J__snow
FITTING

H ‘ Q\ '

% \J

NS P '/

l.oc:KlNG NUT

é |
ARTER AIR SYSTEM
I iTR PRESSURE LINE

Starter ALr System Pressure Gage Installation

Figure 401

SAB 707/361
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C Install Starter Air System Pressure Gage (See figure 201) “NOT USED”

{1}

(2)

(3)

(4)

(5)
(6}
(7)

(8)

80-5-11
Page 402

Install both nuts on elbow fitting and thread nuts past recess in
fitting

Insert fitting into hole in attaching bracket and work backup
ring and O-ring into recess of elbow fitting

CAUTION BE CAREFUL NOT TO DAMAGE O-RING ON FITTING THREADS

Thread gage boss into elbow fitting until gage boss just passes
recess in elbow fittang Make sure gage 1s 1n upright reading
position

Hold gage from turning and turn nut until a sudden increase 1in
torque 1s felt indicating contact of O-ring with gage bess Turn
nut down tightly against gage attaching bracket This tightening
w1ll hold gage against bracket and alsoc will seal gage against a
pressure leak by forcing O-ring seal into gage boss counterbore
Tighten locking nut down on first nut to prevent loosening

Open starter air bottle isolation wvalve
Check lines for leaks under pressure
Remove main landing gear door down lock

Close main landing gear wheel well door

SAB 707/361
SAB 707-80-210
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