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PROPELLER COMPONENTS

FAIRING CAPS
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LFEATHER RESERVOIR

PRO ERS
GENERAL

The Aeroproducts We. AGEMIPN-606 propeller
is & single rotation, hydraulically controlled,
econatant speed type, incorporating an integral
hydraulic governing system operating independ.
ently to maintaln precise control during all
opsrating conditions. The diameter is 13 ft.
6 in. and total installed weight is spproximately
1030 1bs. The complate assembly 1is provided with
spinner, feathering and reversing features, se-
lective piteh control, negative torque control,
synchronizing, phass~synshrenizing, and elec-
trieal iecing control.

The propeller has four blades. The propeller
converts sngine torque to thrust and regulates
this torgue to sabserb engine power under vary-
ing conditiens. The integral hydraullc system
of the propeller supplies the power required to
change propeller blade sngle, or pitech to com-
pensate for variations in blade loading and
maintain a constant RPM. The hydraclic system
is controlled by a mechanical linkage from the
cockpit, with sn slectronic system providing a
vernier or trimmer to hydraulic governing for
synchrenizing and phase-synchronlising with a
master propallar,
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The hub assembly consists of four torque
units, one mounted in each hub socket. The con-
version of hydraulic energy to mechanical turne
ing setion 1s the purpose of these units. This
is sccomplished by having two oll passages, one
to the outboard side of the torgue piston and
the other to inboard side ef the torque piston.
The helical spline machined on the torque unit
components convert linear plston movement to
blade rotaticn movement. A master gear meshes
with the blade gear, which is a machined part
of the torque cylinder, to coordinate blade
angle change and is located on the face of the
hub body. The master gear assembly lncludes
the mechanical piteh lock and low pilteh stop.
The pitch lock 1s a ring with ratchet type
teeth spring loaded into engagement with teeth
on the master gear to prevent rotation of the
master gear in a decrease pitch direstion. This
will oceur with & loss of hydraulic pressure as
CTM (Centrifugal Twisting Moment) will tend to
decresse blade angle without assistance from
hydraulic pressure. The lock will also engage
17 sh overspeed beyond a pre-determined setting
occurs and will heold the existing blade angle.
fhe pitch loek will operate in the governing
range only. The mechanlcal low piteh stop con-
sists of two members, one splined to the hud
and the cther to the master gear., Each has four
lugs equally spaced circumferentially on engag-
ing faces, The two members are spring loaded in-
to engagement, and the lugs are so designed that
the member splined to the master gear 13 pre-
vented from further rotation in the decrease
pitch direetion, When reverse pitch is desired,
the member splined to the hub is hydraulleally
positioned to permit scheduled blade angle
changes. Through the fesdback drive gear ma-
chined on the pitch stop member, which rotates
with the master gear blade sngle, Intelligence
is relsyed through s shaft which in turn posi-
tions a part of the regulator mechanical sontrol
1inkage. By scheduling blade angle with fuel
fiow, a blade angle can be selected by the power
setting in the bets ranges, and & variable mini-
wmum blsde angle can be established in the gov-
erning range.
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1. THRUST MEMBER 4. CAMHBER SHEET BRAZED TC
TUAVST MEMBER ALONG
2. CAMBER SHEET THESE SURFACES
3. INTEGRAIL BEARING RACES 5. STRENGTHENING RIBS
Biade Structure

BLADE AND RETEWTION ASSEMBLY

The blades are of hollow steel construction
incorporating three longitudinal strengthenling
ribs and sre composed of & thrust member and a
camber sheet which are joined together by a
brazing precess and roll welded from the 54"
gtation on lead and trail edge outboard to blade
tip, The blade is equipped with a de-iced
plastic cuff. The internal parts of the blades
are treated with an iron oxide rust preventive
paint and the cavities are purged with nitrogen
at atmospheric pressure to prevent corrosion of
the internal surfaces, The nitrogen is sealed
in the blade cavities by a cup seal, This cup
also has a stud located in the center for pla-
cing of balance washers to obtailn herizontal
propeller balance. The blades are retained in
the hub by & blade retaining nut and an jntegral
rase retention assembly. The threes inner races
of the retention assembly are machined en the
plade Toot and flamwe hardened. The retention
assembly consists of three sets of balls, &
nylon cage, ground mztched set of three outer
races, & metal seal spacer, seal back-up snap
ring, & grease seal and blade retalning nut.

The blade root is hellow to recelve the
torque unit cylinders, Splines are machined on
the inside dlameter of the blade root which
mate with the indexing ring on the torque cyl-

Grease Seal

Hub

Blade Bearings
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inder. This provides a torque drive tc turn the
Blades and a means of indexing blade angle.
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THE RREGULATOR ASSEMBLY

The regulator provides selective propeller
pitch from full reverse to the flight idle
range. It schedules dlade angle in accordance
with throttle position. In the flight range 1t
provides speed governing along with protective
and emergency features, such as plteh lock, in-
erease piteh for NTS, feathering, and auto-
feathering. It is the brains and heart of the
propeller in that 1t nermally governs engine
speeds and also senses abnormalities of opera-
tion, reacts accordingly, and contreols the sys-
tem as required for the compensatlon of errar,

The regulstor assembly is doughnut-shaped,
mounted on the rear of the hud and consists of
a.housing and cover, adapter assesmbly, acces-
sory mounting -plate, pumps and hydraulic com-
ponents.

PUMP e 22

JTTER
VALVE

PITCH LOCK - N
AND STOP VALVE

BALANCE —~

WEIGHTS SOLENCID -

VALVE

Regulatet Honsing and Gompunienls

The Housing snd Cover, wien combined, make
up the hellow doughnut-zhaped reserveir that
atores the necessary reserve of hydraulle fluid.
The housing contains hydraullc passages and
provides s mounting surface for the hydraulie
components. The cover provides mounting pro-
visions for the electrical slip ring sssembly.
The adapter assembly ia the non-retating portion
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of the regulator and is held statlonary by an
adapter stop fitting mounted to the front of the
gear box. The adapter assembly consists mainly

of the pump power gear and the mechanlcal eontrol
mechanisms, The accessory mounting plate ls
attached to the stationary adspter assembly and
mounts the electrical brush block assembliles, and
external electrical snd mechanical controls. The
gear driven hydrsulic pumps are mounted te the
rotating regulator housing and driven by the pump
pover gear mounted to the statlcnary adapter as-
sembly. They supply hydraulic flow automatically,
eontinuously, and in propertion te the rotation of
the propeller to satisfy the hydraulic pressure
system demands of the propeller., The remaining hy-
draulic control valve assemblies in the regulator
are mounted on the regulator housing.

,\
ELECTRIC
MOTOR
COOLING
AR IN

THE_FEATHER MOTOR RESERVOIR ASSEMBLY

The faather motor reservolr assembly 1is
mounted to the hub face and supplies the neces-
sary hydraulic pressure to complete the feather
operation, initiate the unfesther cperation, and
operate the propeller in a statlc condition. The
propeller is initially serviced hydraullcslly
through & filler assembly in the front of the
reservoir. The reservolr consists of a housing,
cover, motor, pump, hydraulic valves, and shield.

fhe reservolr housing is & machined casting
incerporating 1ts own hydraulic transfer tubes and
mounts the other major components. The ceover is a
finned machined casting. It encloses the compon-
ents mounted on the housing snd forms the reservolr
cavity. The cover fins aid in cooling the hydrau-
1ie fluid by sirflow through the spinner ness. The
electrie pump drive motor is mounted on the ex-
ternsl rear face of the housing and extends inte
the hub bore, The pump is mounted on the internal
front facs of the housing and is driven by the
édleotric motor. Tha other hydraulle sontrol valves
are mounted on the housing and contrel the flow and
pressure output of the pump. The shield is & spun
aluminum baffle mounted to the housing over the
cover to route alrflov.

IHE SPINNER ASSENMBLY

The spinner assembdly is an aluminum one
plece cone shaped, spun and riveted assembly.
It mounts to a metal ring retained to the
periphery of the regulator and piloted by the
alr shut-off plate on face of hub. The
spilnner i1s dynamically balanced independently
of the propeller assembly to insure inter-
changeabllity between propellers. It is
:;:tpped with an anti-icing and deeicing

em,

PROPELLER PHASE AND SPEED CONTROL

The hydraulic governor which provides
constant speed operation of each propeller is
supplemented by an external electrical control
system which makes it possible to synchronize
the rotatlional speed of all four propelleprs
(synchronizing} and to maintain a predetermined
angular relationship between all propellers
;§2a;e sinzhronizing). 3ynchronizi rhase

nchronlzing are accompllshed by tr g
primary hydraulic governor, v triming the

Synchronizing and phase Synch -
tion as lndependent systems. y§1t§:215§3§ ggno
operatlon may be selected, or both may be
turned off. The speed correcting signals from
each system are independent and control the
propeller by separate means. A common method
of error sensing is used for both symchronizing
and phase synchronizing. Synchronizing has the
ggigi:ye;gecgrrgcg ;g;ed errors provided they

ed ¢ )
dition when seTeZted. £ normal onspeed con-
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PROPELLER PHASE AND SPEED CONTROL {Continued)

Its primary purpcse is to correct large
speed errors in preparation for phase synch-
ronizing, The phase synchrcnizlng system has
the abllity to correct phase relatlonship of
the propellers provided the speed arror does
not exceed 1107 RPM when selected, Either
No, 2 or No. J propeller may be seslected a3
Master propeller and all other propellers ars
glaved to the one selected. The Master pro-
peller operates at its nominal hydraulic
govarning setting,

Operating charactaristics in the "PHASE
SYNC" mode are somevhat better with §2 engine
selacted as master than witli F3 selected, JUs
to the method of preselecting the desired
blade angle phase relationships. With #2 se-
lected as master, all propellers will hold
within $6° of the relationships selected for
minimum noise, With #3 engine selacted as
master, the #1 and #2 propellers can be as
much as 12° from the optimum phase, There-
fors, §2 should be used as magter unlass some
malfunction makes the use of #3 preferable,

wWhen the synchronizing switch is in the
PHASE position, the electro-mechanical synche-
ronizer 18 deactivated at the speed 1t last
held and turns on the phase synchronizing.
Should the nominal speed error of the slave
propellers subsequently exceed the correctien
range of the phase synchronlzer, a momentnry]
return to SYNC will again bring them wltiIn -
the phase synchronizing range,

with switch in SYNC OFF position, during
all constant speed governing operation, an
aocceleraticn-sensitive loop of the electrical
control system is active to stabllize short
term variations in propeller speed.

Synochronizing and phase synchronizing are
automatically removed from any propeller dur-
ing feathering, unfeathering or beta range op-
eration, These functions are also automatl-
cally removed from all slave propellers when
the Master propeller is feathered,

PROPELLER COMPONENTS POWER PLANT
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Five switches, conslsting of one synchro-
nlzing switch and four fuel governor check
swiltches, are used for complete contreol of
the propeller phase and speed control cireult,

The synchronizing switch i3 a five-position
rotary selector switch wlth the followlng po-
sitions:

PHASE WITH N0, 2 EHGINE MASTER

8YNC WITH HO, 2 EHGINE MASTER

SYNC OFF

AYNC WITH NO, 3 EHGINE MASTER

PHASE WITH NO. 3 ENGINE MASTER

Puel Governor Check: With switch in SYNC

OFF position, the electro-mechanical system
provides a propeller overspeed setting which

permits a check on the englne fuel governor and
propeller pltch lock,

12 /1 /60




6-1 BASTERN AIR LINES
Page 28 ELECTRA FLIUHT MANUAL
POWER PLANT
INDICATORS - INSTRUMENTS
INDICATOR INDICATES LOCATION

T.I.T. GAOE {4)
{Turbine Inlet Temp.}

Temperature at turbine inlet,

Center Instrument Panel

TACHOMETER (%)

3peed of sngine rotor.

Center lnstrument Panel

TORQUEMETER GAGE (4)

Shaft Horszepower dellvered to reduction
gearing. (At 13,820 enzine RPI)

Center Instrument Panel

ENGINE OIL. PRESSURE
GAGE (4)

Main engine oil pressure.

Center Instrument Panel

REDUCTIOR GRAR OIL
PRESSURE GAGE (4}

Main reduction gear oil pressure,

Center Instrument Panel

OIL. TEMPERATURE GAGE (&)

Temperature of o1l at inlets to engine and
reduction gear.

Center Instrument Panel

OIL. PRESSURE WARNING
LIGRTS (%)

Bngine oll pressure less than 50 PSI and
reduction gemr oll pressure less than 130
PSI, or either. Low olil pressure from
either system illuminates same indlcator

11ght.

Center Instrument Panel
over respactive oll gages

OIL COOLER FLAF POSITION
INDICATOR (2 DUAL)

Poziticn of oil cooler flaps.

Center Instrument Panel

PUEL PLOW METERS (4)

Fuel flow to engine,

Center Instrument Panel

?E?PERATURE TRIM LIGHTS

When "OFF" indicates trim system making
fuel f{low correction, When "ON" indi-
cates nc correction belng made, or that
t?ere has been an over<temperature condi=-
tion,

Lower Left-=hand Corner of
Pedestal

PUEL PUMF LICRHTS {4}

Light indicates fallure of primary fuel
pump. Light during start is normal.

Center Overhead Starting
Fanel

BOOST PUMP PRESSURE
WARNING LIGRTS (4)

Less than minimm presaure differentlal
geross the engine driven boost pump.

Fuel Control Panel on
Throttle Pedestal

AUTO-FEATHER ARMING
LIGETS (4)

Autc-Teathering arming switch 1s in "ON"
position and auto-feathering clircuit 1s
armed lor operation.

Lower Left-Hand Corner of
Pedestal

NTS CHRCX LIGHTS (4)

puring NS check, comes ON when NTS syse
tem begins to function, and remains ON
until NTS switch returned to normal posi-
tion.

Lower Left=Hand Corner of
Center Instrument Panel

FEATHER MOTOR INDICATCR
LIGHTS {4}

Feather motor 1s energized,

In feather buttons Just
below Center Overhead
Starting Fanel.

TAXI RANGE LIGQUTS (BETA
RANGE} (4)

Throttle beloy Flight Idle range.

Center Instrument Panel
above T.1.T. gages.

STARTER OVERSPEED WARN-
ING LIGHT (1}

Starter overspeed, Illuminates 1f starter
enpaged above oVOrspeod sciilng,

Center Overhesad Starting
Panel

ENGINE AIR BLEED VALVE
QPEN LIGHTS (4)

Alr bleed valves not fully closed,

Engine Start Panel

MANIPOLD PRESSURE INDI-
CATOR _

Pressure in air bleed manifold.

Engine Start Panel

LEAKACE TEST LIGHT

When 1lluninated during leakage test, in-
dlcates that leakare in Bleed Alr system
i1s yithin linits.

Engine Start Panel
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COWIROLE

RPN SWITCH (b}

[:>1h4- switech Ls provided to select either low
| {9900-10,300 RPX) or high {13,200-14,000 RPM)
engine speed during ground operaticns. When the
throttle is between the 9¢ and 30° detents and
the switch iz depresased, thw engine spesd changes
to the low-speed taxi renge. The switeh will
remain in LO¥ until returned to WORMAL, If high-
speed taxi RPN or raverss is desired, the switoh
should be returned to NORMAL before meving the
throttle out of the 9°-30° range. When the d-c
bus is de-snergized, if the switches are 1n LOW,
they will trip to NORMAL position.

THROTTLE (%)

The throttle directs a signal from the cock-

pit to the sngine control system calling for
the propeller blade angle, fuel flow, snd conse-
quantly the turbine inlet tempersture which will
deliver the amount of power required. Once the
throttle has besn positionsd, the control systam
will maintain the desired setting auvtomatioally.
There is a set of four throttles on sither side
of the pedestal.
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PROFELLER SYNCHRONIZER SWITCH

™his is a ive-position switoh to select

one or other of two propellsrs as & Baster
for synchronizing or phass-synchronizing and a
neutral pesition when hydraulic governing only
18 desired., Synchronizing functions are inops
erative when the throttle is in the Beta range.

AUTC PRATEER ARMING SWITCH

wWhen the switch 1s moved from OFF to ARMED

it providas slectrical power to the throttle
quadrant auto feather arming switch. Both the
arming switch and the throttle quadrant switch
(actuated at 75°) must be closed befors the
Thrust Sensitive 3ignal device in the reduotion
gear can sause featharing of the propeller.

TEMPERATURE TRIM SWITCH

At FLIGRT IDLE, fuel flow 1is schaduled so
that optimum drag conditions exist for
approach and landing, However, dus to differ-

snces in fusl density and other variables
which s hydro-mechanicsl fusl control cannot
compensate for, it 1s possibls to have more or
lass than the power needed for the required
drag condltion during landing. BEy use of the
tsmperaturs trim switch, the percentage cor-
rection in fuel flow applied by the trim sys-
tem 1n ths 65°-90° throttle range is locked In
s0 that it is available at PLIOHT IDLE {34°)
and thersby minimizes variitions in £

1dle horsepowsr. -

The temperature trim switch controls the
brake on the temperature datum valve actuator
motor. 1In CONTRQLLED, the enkine opsrates to
a prescribed turbine inlet temperature
schedule 1n the 65°-90° throttle range. In
LOCKED, and with the throttle in the 65°-90°
rangs, the temperaturs datum valve will supply
a constant percentage fuel flow ocorrection
which is then available from 65° down to 0°
throttle position.

If an over-temperature conditlion occurs

wvhen the switoh is in LOCKED, the control sys-
tem automatically unlocks the valve brake, more
fuel 1s by-passed, and the turbine inlet temp-
erature 1s reduced, The switch remains in "\
LOCKED but there is no longer s fixed correc-)
tion locked in (indicated by the temperaturs
trim light being iit]. The swltcn must then bte
reset (after throttle is placed above 65°) if

1t is desired to again lock in a trim correction,

10/20/60
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CONTROLS

from occurring, The switch may be used to
prevent fuel flow and lgnitlon when motoring
the engine,

CAUTION: When the Engine 3hutdown Circult
Breakers, on thea Forward Load Center
Circuit Preaker Panel, are pulled,
it 18 equivalent to turning OM the
Puel and Ignition Cut-off switch,

TENPERATURE DATUM CONTROL SWITCH

Thia switch 1s provided to control the elec-
troni¢ fuel trimming system. With the switch 1in
NORMAL, electricil power is supplied to the
Temperature Datum Control so it may function to
trim the output of the Fuel Control. With the
awltch positioned to NULL, power 1s cut off from
the Temperature Datum Control and the Tempera-
ture Datum Valve returns to the NULL position,
bypassing 20% of the fuel metered by the Fuel
Control unit, The electronic overtemperature
protectlion is lost and turbine inlet temperature
must be kept within limits by adjustment of the
throttle, and temperature trlm light Indicatlons
should be dilsregarded.

The switch also has an QFF position. Modl-
fications to the original configuration have been
made which results in the NULL configuration
belng obtalned il the switch 15 in either NULL or
OFF position,

ENGINE START SELECTOR SWITCH

Thils switch is looated on the center over=-
head Bngine Starting Panel. It must be posl=-
tioned to the engine to be started,

FUEL AND IGKITION CUT-OFF SWITCH {4)

Placing this switeh OH arms the fuel and
ignition cilrcuits for starting. {Actuation of
these circults 1s made by the Speed Sensitive
Contrel,)] It is also used for normal englne
shut-doun. Placing the swltch in OFF shuts
off fuel electrically and prevents ignitlon

BLEED AR  VALVES

8 0,0 O

1 2 ] 4
E

FUEL AND IGNITION CUTOFF

OF

)

ON

QFF

ENGINE START SELECTOR
PUS

PULL Ig g%‘l'?!l}ﬂ
PRIMER
TARY

o (. | S

PRIMER BUTTON

The primser button, vhen depressed, pro-
vides power to the primer aystem, When used,
it 1s depressed during starting and relsased
arfer light-off {when T.I.T. begins to rise).
The primer zystem can be cut off at any time
during the primer cycle by releasing the
button, which is spring loaded.

10/20/60
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STARTER BUTTON

This button, when depressed, provides a
circult that energizes the engine starter.
The button remainsg 1n untll engine speed
reaches approximately B240-8650 rpm when it
should "pop out" and starter be dlsengaged.
Starter may be dlsengaged at any time by man-
ually pulling the button out,

FLISNT MECONDER

OVERRIDE

T

ENGINE ST!RTING

AKAGE
= =

MANIFOLD

BLEEC AR VALVES

& 6.0 &

BLEED AIR VALVE SWITCHES

The engine alr bleed shut-off switches are
located on the Engine Starting Panel, These
switches provide for the manual control of the
alr bleed valves. These valves are always
clused except during cngine starting and bleed
alr antl-lclng or de-fcing.

POWER PLANT

CONTROLS

STARTER CUTOUT OVERRIDE SWITCH

A momentary-contact switch, placarded
"STARTER CUTOUT OVERRIDE", 1s located above the
engine starting panel, The momentary posi-
tion, "OVERRIDE", providez a cilrcuit %o by-
pass the 3tarter Cutout Switch and may be
used (as a method) for starting an engine on
which the Starter Cutout Switeh has failed in
an gpen c¢ircult condition., When necessary to
use the Starter Cutout Override Switeh for
starting, the Starter Button must also be held
"IN" manually and the engine rpm monitored,

To prevent overspeeding and disintegration of
starter turbine, both the override switch and
Starter Button must be released when the engine
reaches 8250 rpm.

CAUTION: DO NOT HOLD OVERRIDE SWITCH IN

~ "OVERRIDE" OR STARTER BUTTON "IN"
APTRR 8250 ENQINE RPM HAS BEEN
REACHED,

DO NOT ACTUATE EITHER THE STARTER
BUTTON CR OVERRIDE SWITCH WHEN
START SELECTOR SWITCH I3 SELFCTED
TO AN ENGINE WHICH I3 TURNING.

LEAKAGE TEST SWITCH

A leakage test switch 1s located on the
Engine Startlng Panel. It energizes the
leakage test clrcuits, used for testing
acceptable amount of leakage permissible 1n
Btarter bleed air system. {(Normally used by
Maintenance.]

PROPELLERS

FUSH TO FEATHER  PL_L "0 ARSTART RELERSE TO AUN
',
SRl
et

PROPELLER FEATHER BUTTON (4)

Depressing the button feathers the propellep
and electrically cuts off fuel at the fuel con-
trol. The button remains in feather position
uniess manually reposltlioned. (Timer shuts off
feather motor after approximately 60 seconds
even though the button remains in.) Pulling
the button outward to the extreme position
operates the feather pump motor to unfeather
the propelier. The center positlion Is NORMAL,
A light in the feather button comes on when
there 1s power sent to the feather motor, The
feather button cannot be used to feather the
propeller when the throttle Is in the 0-24"
range due to the disarming of the NTS lever
inslde the propeller regulator. {Feathering
In this range wilth the engine running can be
accompllished only with the emergency handle,

3/13/62
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PUEL GOVERNOR CHECK SWITCH
NTS TEST This awitch has two posltions--NORMAL
ARMED 1 and TEST. TEST position causes the pro-
[ | peller actuator to adjust the propeller
| governor to a speed which is above the fual
control governing speed, thus allowlng a
OFF check to be made on the operation of the
et e engine fuel governor and the piteh lock,
TEST ONLY WITH The synchronizing switch must be in the
POMER LEVERS AT SYNCH OFF position for the fuel governor
=B 1+ |VeN. TORQUE SETTING check procedure,
a_‘_—:_ -
T . \ GLARE | SHIELD
\g— I = W,
W - T . . .~ - - =~
= fta) la NE |c ® ®|® ®|
. ‘2ﬁ455*~ ¢ — - M HANDL FS

NTS TEST SWITCH

The NTS Test Switch is a two-positlon, OFF-
ARMED, swltch. When the switch is moved from
OFF to ARMED, it provides power to a switch In
the feather solenoid for each engine., When an
engine is shut down, propeller inertia produces
a momentary negative torque as rpm decays. Ir
the NTS system 1z functioning properly, the
swlitch in the feather solencld 18 closed by NT8
linkage action, and the cockplt NTS Test Light
comes on. The Test Light remains on until the
switch 15 moved te the OFF position. This test
is performed with the throttle at minimum torque
(start) position; propeller blade angle does not
change because NTS is blocked out in the EMERGENCY SHUTDOWN HANDLE (&)
propeller regulator.

The Emergency Handle, one for each engine,
is provided for emergency shutdown of englne,
When pulled completely out, it accomplishes

the following:
PROP CHECK
Shuts off fuel at:

RMA Puel emergency shut-off valve
Puel control shuteoff valve
Shutg off engine oll

TEST Shute off alternator cocling alr
Shuts off bleed alr at firewall
FUEL GOVERNOR 8 PROP PITCH LOCK

Arms flire extingulshing system

Feathers propeller

Shuts off propeller oil reservolr coollng air
Locka out ignitioen

ON INBOARDS

-~ Shuts off output duct of cabln compressors
ON OUTBOARDS

- Shuts off nacelle zone 3 cooling air

When the Emergency Handle 13 pulled ocut or
pughed in, 1t should not be moved back to orig-

1inal positlon for at least 10 seconds to allow
electrical actuators to run full travel before
reverslng.
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QPERATION

IS IS
CONTROL OR
CONDITION | INDICATOR ACTION REMARKS
ENGINE REM Bngines may be started with these switches 1n either position, but
STARTS SWITCHES LowW will usually be started in LOW to reduce noise level in terminal
area.
THROTTLE 3TART If the throttle had to be moved to the start position, pull out the
POSITION | feather button and hold until blade stops moving. Thereafter, DO

NOT MOVE THE THROTTLE PROM ACTUATION OF STARTER UNTIL START IS COM-
FLETELY ACCOMPLISHED,

The above 1tems are sccomplished durling the pre=sngine starting perlod and thus are chack
Upon receiving signal from the ground, engines will be started in the fol-

lixst items,

lowlng manner,

FREON OR The Electra ground power unit is not capable of dellvering full

FAN SWITCH| OFF elactrical output at the same time 1t 1s delivering air for an en=
gine start. Therefore, it is necessary to minimize electrical de-
mands by turning off Freon or heat, whlchever may be in use, be-
fare starting engines.

AIR BLEED When aft alr connection is to be used, PUSELAGE switches on the AIR

VALVES OPEN POIL ICE panel alsc must be put to the OPEN positlon.

PUEL & AR'S CIRCUITS. Durlng start Keep finger on this switeh to enable

1GNITION ON quick turn OFF if rate of rise of T.I.T. is excesslve, or if

SWITCH start T.I.T. limit of B77°C 1s exceeded, or if hung start 1s 1ndi-
cated, In case of no-light-off, turn OFP before releasing starter
putton, Onee Fuel and Ignitlion switch is turned OFF, do not turn
back opn until BPM ag decaved to gero,

ENGINE ENGINE Starting sequence 1g nomally 4,3,2,1, when aft alr and AC electri=

STARTER TO BE cal connections are to be used, If forward alr and electrical con=

SELECTOR STARTED | nections are to be used, starting sequence 1s 4,1,2,3; 1n this case
AC ground unit will be disconnected after 4 1s started and AIR will
be disconnected after 1 1s started; thils permlts ground personnel
and equipment removal from the propeller area before starting in-
board englnes,

When ready to start the first engine (4), the Captain will advise the ground crew via

interphone "Turn on air",

FUEL PUMP ON Turn on before starting engine and leave opn for all engine opera-
tion.

PRIMER DEPRESS- i To use primer, hold on, then release as soon 28 there iz indleatien

BUTTON HOLD ' of 1ight-off. Prime normally used on all starts., EXCEPTION: Do
not use prime if engine has been shut down less than 15 minutes
when start being made from low energy {less than 50 psi) air supp1y1
If first start is unsuccessful, prime should be used on second
attempt after purging the engine by motoring with the starter,

STARTER Energizes starter, and 13 held 1n by a solenold. The starter

BUTTON DEPRESS button should pop out automatically as the starter declutches

from the engine drive at BP40-8650 RPM,. I it does not pop out
at this point, 1t should be pulled out manually. If the starter
overspeed warning light comes on, it indicates starter has not
deelutehed, and englne should be shut down immedlately.

Check the following items closely during all engine starts in the manner outllned in
Sectlon -3, pages 7 and 9.

FUEL PUMP
LIGHTS

CHECK

—

0=2200 RPM -~ OFF
2200=9000 RPM - ON
Above 9000 RPM - OFF.
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EASTERN AIR LINES
ELECTRA FLIGHT MAMNUAL

OPERATION

CONTROL OR

CONDITION | INDICATOR ACTION REMARKS
ENGINE T.1.T. & CHRCK Monitor theas instruments continually from starter sngagesent
STARTS TACHOMETER T.I.T. &] until stabilized start is established, SHUT DOWN IMMEDIATELY
{cont.) RPM and record in log book if T.I.T. extesds 965°C momentarily, or
877°C for B seconds, If engine dces not sccelerate after §
seconds with T,I.T. at 800-877°C, or if rate of temperature
rise indicates limit will be excesded, make precautionary
shut-down. Keep finger on Puel and Ignition Bwitch dwring
entire start so it may be quickly turned off to effect & shut-
down, Engine should stabilire out on a good atart at
9900=10,300 RPM in LOW, 13,200-14 000 RFM in NOAMAL, with
throttle in start position, T.I.T. should stablilize at
380-700 in LOW, 395-625 in NORMAL.
OIL CHECK Pressure: Discontinue start If no engine or reduction gear
pressure indlcated on reaching 5000 RPM during start.
After start:
Engine Pressurt.cesases 50'75 P3T
Red, Gear Pressure..... 50 P3I MIN,
TOUD osersonsaansanssnus uOO_looU NORMAL
HOTE: Keep throttle in start position untll oll temperature
has reached 09C, Between 0°C and 40°C, torquemster
reading must not axceed 1000 IHP,
TEMP,
é__,wﬂIll CHECX Should be ON,
LIGHT
Turn External Fower Swltch OFF if F4 generator voltage is normal (115V) and start
second engine (#3 1f using aft air connection, #1 if using forward connection}.
After second engine 1s started, Captain will use Interphone to advise ground c¢rew to
"Maconnect alr’. Thereafter, upon signal from the ground crew, the remaining en-
gines will be started,
TAXIING THROTTLES USE OF Use throttles judiciously to c¢ontrol taxi speeds, sparing
the brakes as much &z Dossible. As most taxiing will be 1in
LOW RPN to reduce nolse level and consarve fuel, care must
. be exercised not to move the throttles into the range (below
; (; 9%, above 30°) which will trip engines out of LON RPM opere
: Lgtion,
TAKE-CFP RPN Suitch 1, 2, and 3 engines to NORMAL and obgerve Generator
SWITCHES NORMAL advisory lights to determine that each generator ploks up
its respective electrical bus, then shift 4 to NORMAL,
AUTO This partially arms the auto feathering (TS3) system, It
PEATHER ARMED will be completely armed when the throttles are advanced to
SWITCH 75° or more, Auto feather indlcator light is ON,
ADVANCE |T.I.T. of 9T1° or 4LoOO HP, whichever comes first, A too
. | THROTTLES TO rapid throttle movement may arm the auto feather circuit
L TAKE-OFF | before 500 pounds thrust is dsveloped, which might cause

a propsller to auto feather,

During take=off, the Betm lights should go out as throttle is moved into the flight
range and the Temperature Trim lights should go out as the throttle is moved past

65°, The following should be monitored:
T.I.T. & 9659-977°C, If in excess of 977°C, reduce to 971°C by re-
TOR! MORTTOR tarding throttle. Temperatures may be less than this it

LooO IHP is developed. Whichever limit 1s reached first
will be the governing limit,
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OPERATION
CONTROL OR
CONDITION | INDICATOR ACTION REMARES
TAEKR-OFF TACHOMETER MONITOR | 13,820 RPM desired. HNormal range 13,680-13,960 RPK, Peather
{Cont.) propeller and record if RPN drops bealow 13, or excaeds
16,000 momentarily or 1%,900 for a sustained period.
OTL CHECK Englne Pressure...... 50-75 P8I
Red, Gear Presaure... 150-2"‘0 P8I
Tomperature,cessseres '40-3500 {10000 Max. for 5 minutes)
For other Flight regimes, the auto feather switch will be off ard the auto feather light will be
OFF. Power will be set as desired with the throttle in conjunction with T.I.T. and Torquemeter
readings., The following tabulation should be helpful.
NORMAL METO CLIMB CRUISE DESCENT
FLIGRTY
.I1.7¢ — (MAX,} 4= 932% 895%¢ 8uT%C au7oc
TORQUEMETER +—(MAX, )—t—mn 3koo IHP 3400 IHP 3200 IHP 3200 IHP
onpm.———: m. --.-----50-7 PsI-------u-
RED, e ww = mme 13020 PR - s m - = -
OIL TEMP, - £0-850C (100°C for 5 minutes and 90°C for 5 minutes)
HOLDIWG Setting throttle so torquemeter gage reads 1000 HP, plus or
AND THROTTLES SBT minus a hundred or so, will maintain altitude at an alr-
APPROACH speed of 190 knots with flaps wp, or 150 knots with flaps
set to take-off, With wheels extended,a slight reduction
from this setting will permit normal descent for approach
to the airport for & landing.
LANDING On touchdown, 1ift back over ramp into taxi range and retard
AND THROTTLES 3ET as required toward maximum reverse. HReversing should be
TAXIING used at a8 high a speed as possible for maximm elfeoctive-
ness, TON: DRCOUPLING MAY OCCUR IF THROTTLES ARE MOVED
BEL(W ON THE GROUND AT SPEEDS ABOVE 130 ENOTS,
RPM With throttles near start position, place #4 RPM switch to
SWITCHRS LOW LOW, check to ses that 1ts generator is developing 115V,
then move 1, 2 and 3 RPM switches to LOW, checking to see
that buses transfer to #4, Check T.I,T. during downshift
to against overtezperature. Do not downshift at taxi
speeds sbove 50 knots or while engines are in reverse.
NORMAL START This places the blades at minimum torque position for
SHUTDONN THROTTLES POSITION| succeeding starts,(See CAUTION at bottom of next page.)
AND NTS
CHECK An NT3S oheck will be made at each engine shut=down to assure
gﬁmrgm' ARMED that NTS linkage is funotioning properly to close the switoh
in the feather solenoid. With the system funotioning prop=-
erly, an WPS LIGHT will glow in the cockpit when NTS check is
made. The Captain places the NTS TEST SWITCH in the ARMED
PUEL & OFF position and notes that the NTS TEST LIGHT comes on when the
IGNITION Plight BEngineer cuts off the fuel and ignition awitches, Roth
SWITCHES Captain and Bngineer wvatch decay of T.I.T, and RPM untlil en-
1, #2 & gines have stopped turning, If elther doas nét decelerate at
”' a s=teady rate, 1t is an indication of incomplete fuel shute
off and the Captain should pull the emergency handle at once
if aither indication is noticed as hanging at an intermedlate
PUEL & OFR point, #4 engine is the last to be shut down as 1is gener-
TONTTION ator is carrying the elactrical loads until & ground elec-
SWITCE #4 trical source is plugged in,
t the conclusion of each flight, a notatlon will be made in the
Alrplane Log indicating that the required NTS checks have heen
made, and whether or not they gave satlisfactory NTS indlcation.
NTS TE3T QFF If Log inspection reveals an unsatlisfactory check when englne
SWITCH shut down in low rpm, next shutdown should be made with high rpm
and result of check noted in Log.
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EASTERN AIR LINES

— OPERATION
CONTROL OR
CONDITION | IXDICATOR ACTION REMAFKS
EMERQENCY | EMERGENCY PULL OUFY This shuts off fuel- valves in ths engine and at the fusl
SHOT DOWN { HANDLE LEAVE OUT | tank as well as feathering the propeller and arming the
{ GROUND fire extinguishers and sccomplishing other items as de=
OR AIR) goribed on page 4, Section 6-2,
CHECK Ose Check List in flight, to clean up secondary items in-
LIsT USE volved in an smergency shut=down.
NOTE: The feathering button will be held in by solenold
action after Emargency Handle has been pulled. Do not ..
return Pesther Button to Neutral, If light does not go
wut th Feather Putton arter one minute, pull PROP FEATHER
PUMP CONTROL CB for appropriate engine.
STATIC An autofeather check will be made once each day and its ac~-
AUTO on complisiment will be marked in the appropriate box on page 1
FEA of the Alrplane Log. OCrews on subsequent flights need not
CHECK make thls check if examination of the Alrplane's Log shows
that 1t has been made,
?EEE!E?IS TAKE-OFF This closes the T75° throttle auto=feather switches.
AUTO This completes the auto-feather circuit and #4 feathering
PEATHER button will be drawn in by solenold action; the feather pump
ARMING ARMED will be energized, and the blades will move toward leathered
SWITCH position, The Captain will monitor the Beta light. When it
goes out, the blades have moved out of the Beta range, and
he will retard throttle to flight idle positilon,
THROTTLE The pilot will visually inspect propeller blades to see
” ® pLIGHT IDLE that they are still moving toward feather after the
throttle has besn set to flight 1dle, He audibly reports
to the Captain that the blades are still moving toward
rfeather,
THROTTLE START The blades will now move to assume the positlon called
F POSITION for by the throttle. The Beta light will come OKN as
the blades pass into the Beta range. A time lapse of
4 meconds 15 allowed for them to be positioned to
"SPART" then the Captain stops the feather pump by
pulling feather button to neutral position,
FEATHER NEUTRAL As the Captaln moves this switch to Neutral, #1 propeller
}ETTOI { NORMAL) wlll start to feather.
The same procedures are followed on the remaining propellers, except that the Captain,
rather than the Pilot, must visually check that the blsdes are continuing toward the
feathered position on engines #1 and #2 ufter the throttle has baen placed in the
Flight Idle position, Propeller sequence of feathering in this procedure is %, 1, 3,
2. After the last propeller has been checked, the blades are in "start” position,
AUTQ FEATHER
ARMING SW. OFF At completion of check.
PEATHER All neutral, Engine(s) will not start if Feather
RUTTORS CHECK Button has not been returned to the normal position.
®CAUTION: With electrical power on airplane, and throttle{s) positioned above Beta range with en-
gine{s) not running., the propeller solenold valve will chatter, which could cause damage to thls

mechanism. Consequently, throttles

Should it be necessary Lo .ave
spective Prop Solenoid (RPI

{ Control) C.B.'s should be pulled.
to Beta range and circult breaker({s) re-engared before starting enginels).
not necessary for the short time necessary

should be left in Beta range wheh englnes are stopped.

the throttle(s) in Flight Idle for an appreclacie time the re-
The throttle(s) should be returned
This precautlion is

to perform the Static Auto-Feather Check.
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ELECTRA PLIGHT MANUAL

POWER PLANT

OPERATION
CONTROL OR
CONDITION INDICATION ACTION REMARKS
AIR START DO NOT ATTEMPT TO RESTART THE ENGINE DURIRG THE PERICD FROM ONE AND ONE HALF
T0 FIPTEEN MINUTES POLLOWING AN INFLIOHT SHUT-DOWN, EXCEPT IN CASE OF EMER-
GENCY,
EMERGENCY HANDLE| PULL IN There 13 no restriction on airspsed at
which an air start can be made; howvevar,
MAIN FUEL VALVE | ON it 13 recommended that airspeeds be held
PURL BOOST PUMP | ON to 160 l;nots or below during thé;ogpon-
«] tlon, »I.T. should be below 2 be-
THROTTLE PLIGHT IDLE +1"! rore making an air start, A momentary
PUEL & IGNITION overspeed to the vicinity of 14,100 RPM
SWITCH ON may be expected during this operation,
PRIMER BUTTON DEFRES3S3 Release at indication of light-off.
FEATHER BUTTON HOLD OUT Releass at 1000=1400 RPFM., NOTE: If the
propeller does not begin to rotate after
the feather button is pulled out, use the
engine starter and cross bleed untll ro-
tation starts. This wlll overcome the
propeller brake which has been in a
locked position during shut=down.
OVERTEMPERATURE
OPERATION
DURING START | If T.XI.T. EXCEEDS 965°C Discontinue start immedlately and record
MOMENTARILY in airplane log. Do not attempt a re-
| start, call for maintenance A5 an over-
temperature inspection 1s required,
Ir T.1.T. EXCEEDS 8779 Discontinue start immediately and record
LOKGER THAN B in airplane log. Cool to below 2009C
SECONDS, BUT and attempt a restart.
DOQ KOT EXCEED| If time or temperature limit is again
965°C exceeded, shut down immediately and call
for maintenance,
If Tol.Te.vvuen..pbIS IN RANOE OF | A "Hung" or "Stalled" start 1s indicated.
and 800-877°C Discontinue start immediately by placing
RiP.Mivranne. pSLOWS ACCELER- | Puel & Ignition switbh to OFF position,
ATION BETWEEN Continue to hold Starter Button to motor
5000-~7000 engine to cool below 200°C and purge fuel,
and attempt a restart. Record incident 1in
airplans log.
DURING POWER Reduce pover lmmediately to 895°C or be-
INCREASE Ir 1.1.T, EXCEEDS 1116° | low if in flight. Record and call for
maintenance at next stop. 3hut down en=
gine immediately if on the ground, re-
cord and call for maintenance.
Ir r,.I,T. IS IN RANGE OF Ir 8n take=off or in flight: Reduce to
977-1050°C EX- | B957C or below and record in log; slowly
CERDING 5 SEC. | advance the throttle (not to exceed
OR 1050-11169C | 9779C) and if 1limit is agaln exceeded,
EXCEEDING 2 record and call for maintenance at the
3EC ., next landing.
If on the ground: Reset throttle to
FLIGHT IDLE, sloulg advance throttle
{not to exceed 977°C); if the llmit 1s
again exceeded, shut down, record in
ailrplane log, and call for malntenance.
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OPERATION
CONTROL OR
CONDITION INDICATION ACTION REMARKS
gg;g{mmﬂ SYSTEM| THROTTLES FLIGHT IDLE All 4 throttles to this poslitlon.
FEATHERING BUTTON| PUSH TO If feathering olrcults are in working or-

{When NOo, 1 FEATHER der, blades should start toward feathered

Aute-feathering position.

18 inoperative}

CHECK Feather Light -~ ON

Prop Blades -~ PITCH INCREASING

THROTTLE #1

START POSITION

Feathering circuit i1s blocked when throttle
13 in the Beta Range. Bladesg should now
move to assume position c¢alled for by
throttle position. The Bets light will go
ON as blades pass into Bata Range. Allow
four seconds after lights are ON for blades
to reach start position, then stop feather-
ing mump.

FEATHER BUTTON

PULL TO
HEUTRAL

This stops feathering pump.

Repeat above steps for englnes 2, 3, and 4.

ENGINE START
WITH STARTER
CUTOUT OVERRIDE
SWITCH

Notify
Ground
Personnel
and
Record in
Log Bock
when
Overrlde
used,

NOTE:

STARTER BUTTON

3TARTER CUTOUT
OVERRIDE SWITCH

DEFRESS~-HOLD

HOLD IN OVER-
RIDE POSITICN

Hold in manually until 8250 rpm is reached,
then release,

Hold until 8250 rpm 1s reached,
then releage,

CAUTION:

{1) DO KOT HOLD OVERRIDE SWITCH IN
"OVERRIDE" OR STARTER BUTTON "IN"
APTER 8250 ENGINE RPM HAS BEEN
REACHED .

{2) DO NOT ACTUATE EITHER THE START
BUTTON OR OVERRIDE 3WITCH WHEN 3TART
SELECTOR 3WITCH IS SELECTED TO AN
ENGINE WHICH IS TURNING.
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