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the pump output wil: again charge the
system to 3100 PSI. This process of
the regulator opening and closing is
called "cycling." The "cycling" can
be checked by watching the pressure
rise and fall between 2650 and 3100
PSI on the system pressure gauge.

Maip Hydraulic Pressure Accumulators

The main pressure accumulators,
connected in parallel, are used to
store fluid under pressure, prevent
sudden surges in the system and to aild
the pumps under peak loads. These ac-
cumulators are located in the fuselage
accessories compartment, The two
pressure gauges nenr the accumulator
indicate the alr charge when the main
system pressure gauge in the cockpit
reads zero. The accumulator air
charge is 1000 (+200, -0) PSI.

System Relief Valve

The hydraulic system relief va_ ve
is mounted on the hydraulic power mani-
fold in the fuselage accesscries com-
partment. It prevents excessive system
pressure if the pressure regulator
fails to bypass fluid when the pressure
exceeds 3100 psl, The valve starts to
relieve at 3300 psi. One Iimportant
point to understand is that the sy:tem
relief valve does not assure that the
pressure will be 3300 (+ 100, - Q) PSI,
if the pressure regulator fails. Che
pressure indicated on the gauge will
depend on the volume of fluid pussing
through the valve. At take-off rpm,
the pumps are putting out approximste-
ly 12 gpm. Under this {flow the pres-
sure in the system would be above 3400
PSI.

An electrically driven auxiliary
hydraulic pump, mounted in the hydi:uu-

Section o

lic accessories compartiment, provides
an emergency source cf pressure, The
momentary~contact controlling switch

is marked EMERG. HYD., PUMP ON-CFF and
1s located aft of the hydraulic and
oxygen instrument panel. The aux-
iliary pump can be used 1f the engine-
driven pumps fail or if pressure is de-
sired while the aircraft 1s on the
ground and the engine inoperative,

Emergency Hydraulic Pump

Dmergency Pump Relief Valve

There is an auxiliary pump reliefd
valve mounted in the fuseluge .ccess-
ory compuartment. The purpcce of Liis
valve 1s to prevent the auxiliiry pump
from building up excessive prescure.
This valve is set tc open at :ouu ¥ 50
PsI.

Emergency Pump Selector liuncle

The selector vilve lever ' the
auxiliary punp cperation ic lcc.led on
the floor left of co-pilotis rent. The

lever has three positions; troxe oysten,
general gystem and pressure accuwiulator.
The control lever wlll nerm.i_y e lelt
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in the brake system position.

BRAKE SYSTEM- (forward position)
fluid directed to brakes and cargo
doors only.

GENERAL SYSTEM- (center position)
Fluid directed to general system,
brakes, and cargo doors,

PRESS, ACCUM. (aft position)

Fluid direoted to brakes,general sys-
tem, pressure accumulators, and cargc

HYORAUIIC AND DXYLEN INSTRUME
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Chepter 2
LANDING GEAR SYSTEM

The landing gear hydraulic system
uses full system pressure to both re-
tract and extend the gear., The system
consists of a control valve, landing
gear aotuating struts, nose gear down=-
latoh bungee strut, nose gear bungee
gland, nose gear up line orifice &nd
the necessary lines and fittings, A
control lever, located on the aft face
of the control pedestal in the flight
compartment, actuates the landing gear
control valve through & two-way ocable
system. A epring-loaded over-genter
asalst cable reduces the effort re-
quired to shift the control lever to
eithar the UP or DOWN position and aids
in insuring that the lever will be ful=
ly positioned at either end of the
quadrant,

In the event of hydraulic failure,
movement of the control lever to the
DOWN position will release the uplatches
and permit emergency extension by grave
ity. In the event uf control ocable
failure, a spring on the ocontrol valve
piston automatically places the valve
in NEUTRAL allowing emergency extei-
sion by free fall, During emergensy
extension by free fall any vaocuum are=-
ated in the down line is relieved by
the down~line vacuum relief line c:n-
nected to the reservoir, A cheok valve
in this line prevents any loss of jres-
sure during normal gear operation,

landing Gear Safety Jolencid Pin

A solenoid operated pin which pro-
Jeota across the control lever preventa
moving the gear control handle to the
UP position when the airoraft is on the
ground, The circuit energising thias
safety solencid is wired through a
“8witch on the right main gear, When
the right gear strut is extended the
switch is olosed, This energizes the
safety solenoid which pulls the pin

out of the way allowing the gear handle
to be placed into the UP poaition,

Main Gear Bungge Sorings

The bungee is formed of two {nde-
pendent springs held under “ension to
pull the dowa~latoh into the locking
position when the landin; gir is
lowered without hydraulic p-esswre.
The bungee also aidas in down lock
the gear during normal extension, v

Maiz Ooer

Astuating Strut
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o r ‘ Landing Gear Lindtatdona
The nose gear downlatch, which The maximum airspeed for landing
locks the nose gear in the extended po- gear extension is 170 knots. The land-
sition, is formed by two short links ing gear should retract in 7 to 10 aeo-
between the knee-joint of the drag link- onds and free-fall in a maximum of 1
age and the center of the shock strut minute,

supporting yoke. The downlatoh is con-
trolled by a hydraulioally operated
spring-loaded bungee strut mounted on
the yoke and connescted to the down-
latch at the piaton end,

When the nose gear is extending,
the spring in the bungee strut extands
the bungee piston, forcing the down-
latch knee 1/16 inch past center and
locking the nose gear in the DOWN po-
sition., During retraction, hydraulic
pressure 1s directed to the bungee
strut to overcome spring tension and
force the bungee piaton to retract.
This breaks the downlatch knee-joint
and allows the gear to retraoct,

Sround Safety Pina

Landing gear ground safety pins
should be installed in the landing gear
retracting links to prevent inadvertent
collapsing of the gear while on the
ground, The ground safety pins are
stowed in the aircraft when not in use,

Ground
Safety Loch

Dows Lochk
Safety Pin

LANDING Red Sireamer

6-8 Lending Gear Ground Sefety Lecks
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Chapter 3

BRAKE SYSTEM

An expander tube type brake on

each main gear is operated by hydraulic
pressure. The major units of the sys-
tem are the brake control valve, four
debooster cylinders, four shuttle valv-
es and two main gear glands., System
pressure 2650 to 3100 psi is directed
to the brake contrcl valves from the
landing gear down line permitting op-
erat.on of the brakes only when the
landing gear control lever is in <=he
DOWN position., The brakes operate un-
der a maximum pressure of 630 + 15 psi,
the reduction from main system pressure

RUDDER PEDALS

PARKING
BRAKE N

is accomplished by the brake control
valve and the debooster cylinders, The
debooster cylinders also prevent hydrau-
lic failure in one brake from affecting
the operation of the other brake.

Brgke Control Valve

A dual power brake control valve
is located in the top of the nose wheel
well. This valve meters pressure to
the deboosters at approx.mately 1800 psi.
This valve is controlled by both the pi-~
lot and co-pilot brake pedals through a
mechanical linkags.

MAIN PRESSURE
pORY

= "2FT BRAKE
PRESSURE PORT

DETAIL OF BRAKE
CONTROL VALVE

Brake Control Valve

O~
!
O
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Brake Debcogters

There are four brake deboosters,
They are mounted two on the rear of
each main strut, The purpose of the
deboosters is to give quick application
and quick release of the brakes. The
ratio of the brake deboosters 1s 2,86
to 1. They reduce approximately 1800
psl from the power braks control valve
to 630 2 15 psi to the brakes.

Brake ILine Shuttle Velvesg

The shuttle valvss are located &t
the junction of the hydraullo and
emergency alr pressure lines at the
brake assemblies on thz main gear., A
small spring, assiste¢ oy hydraulie
pressure, kesps the cone seated on tha
air pressure port during normal hydrau-
lic brake operation., When the air brake
valve is opened, alr pressure pushes
the cone off the seat on the air pcrt
and over & seat on the hydraulioc line.
This blocks off hydraulic pressure and
directs the air pressure to the brakes,

Parking Brakes

The parking brake control handle

is ingtalled on the left side of the
control pedestal, To set the parking
brakes, make certain that full hydrau-
lic pressure is avaiiable, depreas the
pilot's brake pedals, then turn the
parking brake handle to the "ON® pcasi-
tion, releasing the brake pedala while
holding the parking brake handie in the
"ON® position. Brake engagement ocan be
checked by moving the parking brake
lever forward. Freedom of movement ine

icates that the parking btrake is en-
gaged. To release the parking brakes,
fully depress the brake pedals.

The emergency air brake pystem oon=
sists of a storage pressure aylinder,
pressure gauge, pressure gontrol valve
and shuttle valves which admit the air

Section 6

'Londlno Goar Brake System

presgure to the brakes., The cylinder ia
located in the right nose wheel well
tunnel and is charged to 1300 ¢ 50 PSI,
The preasure gauge is on tie aydraulio
and oxygen instrument panel, and the
gontrol valve is on the main fire ex-
tinguisher panel, conveniant to the pi-
lot only. The control valve harndle met-
ers the air into the brake systea and
has three positions; OFF, HOL,, and ON,
Suffioient air presswe 1a available

for three full hrake applicationa., The
brake hydraulio system must bd bled aft-
er operation of the air brake systex,

Adr _Ecake Operation

If no hydraulio pressw'e s avaii=
able to the brakes, stop the cirplane
with the air brake system. Do not uae
the air brakes before the ncas wnesl
has touohed the ground. 4ppl’ the
brakes slowly and intermitten-ly after

6=1.
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AR PRESSURE GAGE
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PRESSURE SUPPLY Pipg g

CONTROL VALVE
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BRAKE SUPPLY PIPS 5
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CMIRGENCY AR BRAKE SYSTEM

\—Al. SRAKE MITERING
CONTROL VALVE

SHUTTLE VALVES
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the nose wheel well. The modu..... .y~
duces pressure to the brakes simultan-
sously with each skid control cycle.
After cycling stopa, brake pressure
gradually increases and maximum braking
is produced as the aircraft weight in-
ecreases on the runway,
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Chapter 4

WING FLAPS AND WINDSHIELD WIPERS

Wing Flaps

The wing flaps are controlled by
& lever locatesd on the aft face of the
control pedestal. Control cables are
routed from the wing flap selector hand-
le to the hydraulic selector control
valve in the fuselage accessories comp-
artment, This causes hydraullc pressure
to be directed to the ports of the four
flap actuating struts when the control
lever is operated.

As the flaps move in response to
the applied hydraulic force, the flap
sychronizing (mechanical bus system)
cables in the wing rotate a double
drum at the rear spar in the wing center
section. Follow-up cables, locked to
the smaller of these drums travel for-
ward to a linkage that actuates the
selector control valve, The follow-up
cables return the hydraulic selector
control valve to neutral when the flaps
reach the preset angle fixed by the
position of the control lever on the
control pedestal. Any tendency of one
flap to travel alicad of the other is
instantly checked Ly the bus cables,
thus insuring uniform travel.

A two-speed flap control valve is
connected to the control valve linkage
for the purpose of restricting the

flaps retraction speed between 20 degrees

DOWN and the full UP position. Thers
is no neutral or OFF position for the
control handle, The handle is markea
in degrees of flap travel from 0° (full
UP) to 50° (full DOWN), At an airspecd
of 105 knots, the flaps will extend from
0° to 50° in 10 to 15 seconds, retract
from 50° to 20° in 9 seconds, and re-
tract from 20° to the full UP position
in 13 seconds, Maximum speed for flep
extension is 170 knots to 30° DOWN and
150 knots over 30° DOWN,

6-1

A pressure relief valve, and two
pressure-operated check valves are in-
stalled in the wing flap control valve,
The relief valve will relieve any ex-
cessive pressure caused by the wing
flaps being forced up by airloads dur-
ing flight. The two pressure operated
check valves are installed to prevent
wing flap droop.

Windshield Wipers

The two synchronized windshield
wipers are operated by system pres-
sure, The speed control valve, loca-
ted on the nose wheel steering panel
acts as an ON-OFF control and regulates
wiper speed by varying the size of the
opening through which the fluid must
pass. The blades are locked in place
when the speed control is turned OFF.
Full or partlial stoppage of one blade
will not interfere with complete oper-
ation of the other blade,

Windshleld Wiper Speed Control Valve
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Chapter 5

NOSE WHEEL STEERING SYSTEM

The nose wheel ia steerable from
the flight compartment through a com-
bined hydraulic and mechanical systen.
A separate pressure acocumulator serves
to dampen any tendency of the nose
wheel to shimmy during taxiing, Tae
nose wheel ia steerable to a maximum of
€7 degrees in either direction. The
steering whesl in the cockpit is located
to the left of the pilot's meat. Two
matching white lines indicate when the
nose wheel is centered,

St )

_ The steering selector valve ia lo=-
cated on the left side of the nose whesl
well. An access door is located oa the
left side of the fuselage juat above
the nose wheel doors. This valve is
controlled by a differential mechanism
which is conneoted by cables to the
steering wheel in the cockpit, The
spurpose of the steering selector valve
'1s to selsct pressure as desired for
left and right turning actions.

Steering Rellef Valve

The steering relief valve main-
tains a snubbing pressure of 150 psi in
the steering acoumulator and on the
steering atruts. The relief valve ia
mounted on the aelector valve. It stopa
the flow of fluid in the return line un=~
til presaure from the acoumulator builds
up to 150 psi.

- Steerdng Pressure Aqcumulator

The steering accumulator is lccated
on the left side of the nose wheel wall
near the steering selector valve., The

purpose of the acoumulator is to hold 150

psl snubbing pressure to the ateering
struts to help dampen shimmy of the nose
wheel, Initisl air charge ia 50+5~0
psi, Snubbing pressure must be reliecved

by opening the bleeder valve when
charging the sccumulator with air,
The gauge for tie air pre-load of the
asccunulator is located at the bottom
of the accumulator,

FROM CONTROL
VALV

AR VALVE
10 AR PRESSURE
GAOS

Nose Wheel Steering Coatroi Velve Assembly

6-15



c-118

Section 6

W TN TR < FROM LANDING GEAR
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CARGO DOORS

Zorward Cargo Door

The forward cargo door on the left
side of the aircraft opens outward and
upward to approximately 172 degrees.

Before the dcor can be operated
hydraulically it must be unlatched.
The door can be unliztched from inside
the aircraft by removing the safety pin
from the latch and sngaging the plunger

in the handle. The lock lever is then
released by pushing upward and turning
the latch handle clockwise, The door

is unlatched from the outside by actu-
ating the lock lever, located direstly
above the latch handle, and moving the
latch handle upward.

Safely Pis

FORWARD
Forward Cergo Door

After unlatching, the door may be
operated hydraulically and controlled
from either of two switches. One
switch 13 on the exterior of the fuse-~
lage under an access door, Jjust for-
ward of the cargo door. The other
switch is inside the fuselage just
forward of the door.

Holding the switch in the CPEN posi-
tion turns on the emargency hydraulic
pump and opens the door. The door may
be stopped at eny desired opening by
releasing the switch.

The door i1s closed by holding the

‘switch in the closed position until

the door is completely closec.

The door 1s latched from inside the
aircraft by turning the latch handle
counterclockwise until the lcck laver
engages, then install the safety pin
in the forward latch.

CAUTION

All latches must be overcenter and
against link stops when the door 1is in
latohed position. Do not attemp.t to
open door without first removing safety
pin,

6-17
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ALL Cargo Door

The aft cargo door assembly, on the
left side of the aircraft, oconaists of
two doors., The main entrance door por-
tion permits entry without operating -
the aft oargo door. The main entrance
door opena outward and forward. The
door controls consist of a set of eight

latoh bolts which are operated simul-
taneously by the door handle. A hold-

open mechanism in the door will ‘hold
the door against the fuselage in full
open poaition.

The aft cargo door opsna ocutward
and upward, A removeable latoh handle
is stoved adjacent to the fire extin-
guisher just forward of the door, A
safety pin, attached to the door strua-
ture with & length of red webbing, is
installed through the forward lateh,

CAUTION

g

Mo not attempt to open aft oargo
door without first removing safety pin.

A.t‘tcr unlatohing the door by cperat-

ing the latoh handle, the door may be op-

erated hydreulicglly and econtrolled by a
switoh just forward of the main entrance
door, A heold-open catch is antuated by
e linit switeh in the cireuit, To oper-
ate the door hold the ocontrol switoh in

6-18
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the OPEN poaition until the desired -
degres of opening is obtained, The
main entrance door must be full open
and latched before the aft section
will operate.

NOTE: The portion of the circuit
normally completed by the aft cargo
door hold-open ocatch ias automatiocally
actuated by an emergency switch if the
main entrance door is jettisoned in
£light,

Close the door by holding the
switoh in the CLOSED position. When
fully olosed, latch the door with the
latohing handle and reinstall the safe-
ty pin,

The auxiliary hydraulic pump selec-
tar valve handle should be in the Breke
System (normal) position for cargoe doer
operation.

| Actesting Linkage
2 Red Webbing

3 Remevabila Latch Hendle
Aft Cerge Door

3 Leich Assombiy
¢ Saferty Pin
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. COMMUNICATIONS

TABLE OF CONTENTS

Communications to, from, or within 16 basic

the C-118 aircraft is accomplished by

. Chapter 1  General 7-1
" Chapter 2 Interphone System - 7-1
" Chapter 3 Command and Yavigation System 7-14

Chapter 4 Emergency Equipment 7-32
Chapter 5 - Inflight Voice Communications 7-37
Chapter 1
GENERAL
Equimpent,

communications systems. Nr 17

and 18 are emergencyv radios wboard.

NOMENCLATURE

USE

Intercommnications
Loudspeaker

Line of sight commmurications
Line of sight cormur.ications
Line of sight commurications

COMMON IDENTIFICATION
1. AN/AIC-10 Interphone
2. )I-36 Public Address
3. AN/ARC-4L9 VHF Command
L. Collins VHF-101 VHF Command
5, AN/ARC-27A UHF Command
: - — N —

—
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AN/CRT-3

J\, i

NOMENCLATURE COMMON ID:NTIFICATION ust
6. AN/ARA-25 UHF Homing Adapter ULiF Homling
7. 618S-1 618S-1/MC H.F. #1 a-d d.F. #2 Lonns Range Communications
8. AN/ARN-6 Radilo Comdass LF/MF Reception and Homing
9. AN/ARN-12 Marker Beacon Marker Beacon Reception
10. AN/ARN-14 OMNI VH{F Navigation
11. AN/ARN-18 Glide Path Glide Path Reception
12, AN/ARN-21 TACAN UHF Navigation
13. AN/APN-22 Pilot's Radio Altimeter Absolute Altitude (Lcw)
14, SCR-718 Nav. Rada:r Altimeter Absolute Altitude (lligh)
15. AN/APX-25 [FF Identification
16. AN/APS-42A Radar Scarch Radar
17. AN/URC-4op URC-ll Emergency Transceiver Lmergency Vil¥ and UlF

Communications

Clbson Gi:l

N/

Emergency Transmitter |

Frequency And Oper

ating Ranges

OPERATING RANG L.

idnce of Sieht

! EQWPONENT FREQUENCY RANGE
} [N
' 1. ARC-49 VHF Command 100 - 156 me
! 2, Collins VHF-101 Command keceiver 116 = 152 me
! Transmitter 116 - 150 mc

3. ARC-27A UNIIF Command 225 - 400 nme

4, 018S8-1 6185-1/MC High Freq. 2.0 - 25 me

5. ARN-6 Radio Compass 00 - 1750 lec

6. ARN-12 Marker Beacon 73 me

7. ARN-14 OMNI 108 - 13..9 me

8., ARN-18 Glide Path 329,3 - 1335 mc

9. ARN-21 TACAN 962 - 1213 me

10. CRT-3 Gibson Girl 500 k¢

8164 kc
11, URC-4 Emergency Trans, 121,95 and 243,0 me

Line of Sight
Lince of Sipght
Line of Sight
Long Rangu

shorc kange
Radiation Pattern
Lince of Sight
Radiation Patteran
Line of Sight
Short Range

Long Range

Line of Sight

Location

The majority of the basic compo-

nents are located on the main or

duxiliary radlo rack.

The exceptions

are listed bhelow.

Note:  Sec next fous pages.

p

COMPONENT

AN/AIC-10, Dynamotors

AN/ARC-49, VIIF Poser Junct’or Rox
6185-1, H.F, #2 Antenna Turer
AN/ARN-21, TACAN Transcelver
AN/APS-42, Radar Transcelver

G LN e
-

LOCATION

Jynamotor compartment
Dynamotor compartmaent
Copilot's bulkhead
Under navigator's table
Nose wheol well

All of the remote controls are lo-

cated on the ptlot's pedestal or at the

7-2

navigator's position except the radar
pressuriziation control,
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RADIO PANEL LIGHTS R:JdLEOSTAT
ADF TUNING PANEL

VHF CONTROL PANEL

HF-1 CONTROL PANEL

ADF-1 CONTROL PANGSL

VHF NAVIGATION CONThu. ... ..

o
« o

11.
12.

Section 7

UHF CONTRGL PAMEL

ADF-2 CCNTROL FANEL

HF-2 CONTRCL PANEL

TACAN CONTROL PANEL
VOR-TACAN TRANSFER SWITCH
PUBL™" ADDRESS PANEL
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(D — INTERPHONE CONTROL

9% — INTERPHONE CONTROL PANEL

2o

.

. ® - SPEARER

— APS-42A TRANSCEIVER

APS-42A RADAR

1. S-2 COMPASS AMPLIFIER 29, PUBLIC ALl lias AMPLIFIER 57. VHF CUNTRJ. PANEL

2, CABIN PRESSURE AMPLIFIER 30, ADF-1 RECEIVLR S8.  AJTuplIOT CONTROLLER

3. REPEATER AMPLIFIER 31, ADF-2 RICEIVER 59,  TACAN CONTwILL

4, FIRE CETECTOR RELAYS 32, HAVIGATOR CHART STUWAGL 60. ADF TUNING METER

5. FIRE DETECTOR RELAYS 33, STANDARL POWER TEST 6l. VIR-UACAN TRANSFER SWITCH

6. HF-1 ANTENNA TUNER RECEPTA( L1 62, PLDLUTAL .0, PANCL LIGHT

7. SPACE ONLY 34,  SPACL OIY RHLUS AT

8., HF-1 TRANSCELVER 35, INTERPHONE CunliILS 63, CIRZUIT BILAKURS

9. RADIO CIRCUIT BREAKERS 36, BLANK PANEL b4, IFF AND VOR TEST RECEPTACLE

10, HF-2 TRANSCEIVER 37, SPACT OALY 65. NAV. HabAal ALT,

tl, HF-2 POWER SUPPLY 38, ADF-1 CLdiron el TRANSUEIVER

12, HF-l POWER SUPPLY 39,  IFF CONTROL PAN.L 66. VO OBL

13, SEARCH RARAR SYNCHRONIZER 0. LHTLIM L. Cuivlluls 67, VIR LYNAIITOR

l&, MARKER DBFACUN RECELVIFR 4l ADEF -2 O vomr e L2t I S T A SV

19, COMPASS SICHAL PuWLR 4 HAVTLATO )T L T oL st T Pankl B9, U VRGO YR
AMPLIFIER Gl AVTIME Db i 000 ®ULe Do F TRANSIA L ER

b, UHF HOMING AMPLLIFLEK e LOIAN Ko "ot i, PR TTS ol O ALT,

L7, RADIO FUSL PANEL 49, RADAR Crovdn ASWLTFTER

18, OIL QUANTITY AMPLIFIERS 4b.  RADAR tPDILCATOH 72. HF-2 ANTENA TUNRK

19, OLL QUANTITY AMPLIFIERS 47, LURAN 1P ulCATuK 73,  ANTENNA RELAY

20, FUEL QUANTITY AMPLIFIERS W8, PUASE DeTrCThie: NEDWIRK Te,  ENGINE ALALYZER CONTROLS

24, FUEL QUANTETY AMPLIFTERS A9, AZIMUTHL [N ICATHR 75.  LORAN Cuuriek

22. ADF TUNING AMPLIFLER (IwO) U, TACAN TrAN- vaveit 76, FaESSURIZING KIT COHTRILS
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Tower
All of the communication and radio

naviration equimment excent the radar
altimeter and ILORA!l requires DC power.

Secwion 7

Sorme of the equipment requires additio-
nal AC power. The components and its in-
verter power source is listed below:

Radar Invefgér
1. AI/APS-42A Radar 1.
2. AY/ARU-21  TACAU o.
3, 3CR-71¢ VAV Altimeter 3.
L.
5.
7.

Radio Electrical Inverter

6183-1 6185-1/¥C HF 'r 1 and HF Nr 2

A/ARI-18 Glice Path

R Is Radic Mapnetie Ind.
U4F/ADF Horminz Adapter
K/APN=22 Filot's Altimeter
ID-2L9 Donut leed.e
R1/APF-25 IFF

Protective Devices

A1l communications and navigation
aquipment is protected bty a fuse or
sircuit »reaker on the main or auxdl-
iary radio rack fuse and circuit break-
er panels. Additional rrotection is
orovided as indicated.

reflection of thesse s<ywave signals
makes long range communications pos-
sible.

Very high and ultra high commu-
nications contain only skywaves. These
skvwaves are not normally reflected by

l. VHF Power junction box  the lonosphere, as a result only line

2. 6185-1 6185-1/¥C Power units of slight communicatio:ns are possible

3, AN/APY-25 Front of transponder in these frequency ranges.

L. SCR=T1¢ R/T unit

5. AN/APS-L24 Synchronizer Note: See illustrations on naxt two
pages.

Radio Wave Propagation

Commmunication Firaseolory

30 = 300 k¢ - Low Freq. (LF)

300 - 2000 ke - Mediun Freq. (IF)

3.- 30 mc - High Freq. (HF)

30 = 300 me - Very Yigh Freq. (VHF)
300 - 3000 me - Ultra Hirch Freq. (UNF)

Low frequency and medium frequercy
commuinications are primarily ground
waves. The range of ground waves is
limited by the transmitted power.

Hirh frequenc cormunications con-
tain both a cround and skvwave. The
skvwave is predominate and is usually
reflected back to earth by the iono-
sphere. The ionosphere being comprised
of electricallv charged particles. The

The following words or phrasas are
commonly used in asscciaticn wita come
munication and navigation equipment.

Dynamotor These four phrases
Power junction box{ denote a component
Power supply which modified the
Power unit power availiable

fom the aircraft
to that required by
the radio equipment

Volume Control - A variablie control
that varies the vol-
ume of a received
signal.
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2ceiver ——ee—= The component which

Transmitter «em—

R/T Unit
Receiver-

Transmitter
Transcelver

" RADIO ANTEMAS

\

converts received
electrical currents
into visual and/or
audible signals,

The component which
produces and emits
electrical currents
(radio waves),

A component which is
capable of receiving

and transmitting racio

signals.

LORAN ANTENNA

1. GLIDE SLOPE ANTENNA
2. HF-1 ANTENNA
3. VHF ANTENNA
4. HF-2 ANTENNA AND

10.

11.
12.
13,
14,

Transponder

Radar

TACAN

Remote control e

[* - BEN B o (NN V]

ANTENNA

UHF ANTENNA
SENSE ANTENNA
TACAN ANTENNA
ARA-25 ANTENNA

. LFF ANTENNA (MOUNTING
PROVISIONS ONLY)
PILOT'S RADIO ALTIMETER

Section 7

A component that must
receive and interro-
gate the proper sig-
nal before it will
trigger the transmit-
ter to make a reply.

Radio ranging and
detecting,

Tactical air naviga-
tion,

A control that is
located distant from
the component which
it controls.

STATIC DISCHARGES
. VOR ANTENNA(FLUSH)
. MARKER BEACON ANTENNA
NAVIGATOR'S RADAR
ALTIMETER ANTENNA

15. RADIO COMPASS
LOCGP ANTENNA

16. SEARCH RADAR
ANTENNA
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Chapter 2

INTERPHONE SYSTEM

The AN/AIC-10 interphone system
provides: ’

1. Voice Communication between all
Crew members.

2. Communication outside the air-
craft by integration with radio
equipment.

3. Abllity to monitor one or more
radio receivers simul taneously.

4. Ability to attenuate low fre-
quency range or voice signals.

The AN/AIC-10 interphone system
has:

- interphone control pane:s

- interphone controls
dynamotors

- low frequency range filters

NN oW
]

CONTROL PANEL

(AN/AIC-10)

Interphone Control Panels

There is an interphone control
panel at the pilot's, copilot's and
navigator's position. The system is
so designed that a malfunction of one
control panel will not normally affect
the other control panels. On each
control there are 10 audio selectors,
a microphone selector, volume control
and & normal/aux listen switch.

Audio Selectors

The 10 audio selectors are two-
way toggle switches, which are elec-
trically connected to the various re-
ceivers. Positioning the selector to
the "UP" (on) position allows that
crew position to monjtor the selected
receiver. It is possible to monitor
all 10 audio selectors simultaneously.

‘ﬁu e

& )

¢ - .--\
bt}

DYNAMOTOR
7-11
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Microphone Selector

The microphone selector connects
the operator's microphone td the var-
tous transmitters, The spring loaded
CALL position furnishes the operator
with a "hot" microphone and permits that
crew member to transmit and be receiv-
ed at all crew stations, regardless of
rhe positlion of the audio selectors at
che various stations. All other recep-
tion {s interrupted at all stations and
only the call transmission is heard,

The microphone selector will auto-
matically supply the user with both a
talk and listen facility regardless
of the position of the associated audio
selector.

Yolume Control

The volume control allows the oper-
ator to vary the volume of received sig-
nals {a the NORMAL position only,

vormal /Aux Listen Switch

The Normal/Aux Listen switch is a
two-way toggle switch which is safety
wired to the NORMAL position. The AUX
LISTEN position {s used only when the
system 1> not operating normally., The
ourpose of this switch is to bypass
the nixer ampliffier,

Mixer Amplifier

Mixer amplifier is the common ter-
ainoiogy for a subassembly of the AN/
ALC-10 interphone system. There is a
mixer amplifier located in each inter-
phone control panel and each interphone
control, This subassembly performs three
Zunctions,

I, Audio ampiifier, which amplifics
weak audio signals recelved,

2. iaterphonc amplifict, making inter-
phone transmission possible,

Section 7

3. Preamplifier for the microphone
making voice transmission possible.

Since the mixer amplifier is in the
headset and microphone circuit, a mal-
function will cause loss of all recep-
tion and volce transmission at the as-
sociated crew position., Reception can
be maintained by using the Aux Listen
Circuit, In the AUX LISTEN position,
the mixer ampiifier is bypassed, there-
by limiting the operator to single re-
ception and CW transmission, To pre-
clude the possibility of two systems
being selected, a priority system has
been incorporated so that only one
audio circuit will be recelved, re-
gardless of the contro] settings. Re-
fer to the following diagram for the
priority system.

1

O O
O O

9 10
© O
© O

= Q- O-

VOL NORMAL

P

MIC AUX LISTEN

[nterphonc Controls

The interphonu control furnishes
the operator with communications be-
tween crew members only. Located on
the control is a Call button, Volume
Control and Normal/Aux Listen switeh,
There are eight interphonc controls
in the C-118 A/C as tfcllows:
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1 - nose wheel well
1 - forward cargo loading door
6 - main cabin

mnamotors

Twd dynamotors furnish 175 volts
DC to the mixer amplifiers. Below is
a diagram of the separate and independ-
ent circuits:

.s . . Interphone
P .\ ’. CP Control
.7 Interphone

.\\ )N @8 cControl

~ Panel

The failure

of a dynamotor will

, cause all of the
mixers on thet cir-

. cuit to be lroper-
ative.

Note:

DYNAMOTOR

F-90 Filter

A filter is located at the pllot's
and copilot's position. It enables
the operator to diminish the unwanted
portion of the dual transmission Irom
a radio range station. The operator
must select the facility desired. For
example, in the "Volce" position, the
range signal will be diminished. In
the "Range" position the voice signal

Section 7

will be diminished. In the "Both"
position, there will be no filtering
action, so both the range and voice
feature will be heard.

FILTER

MI-36 Public Address System

-

The public adcress system has 7
speakers, 2 amplifiers, a voiume con-
trol, and a remote control., Complete
operation is possible from the cock-
pit, The functior selector located
on the remote control has three pcsi-
tions, Standby, Of{f, and Loudspeaker.

The three position speaker selec-
tor provides the operator with a
choice of speakers. (Doors, Cabin,
Nose)

A volume control on the forward
cargo loading door controls the vol-
ume of that speaker only.

To operate, select Loudspeaker
on the function selector and the de-
sired speakers. Ncxt position the
microphone selector to Interphone,
now any transmission on interphone
will be broadcast over the public
address system,

PUBLIC ADDRESS CONTROL
LOUDSPEAKER NOSE
o]
P 0
F 0
R
STANDBY JABIN
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Section 7

COMMAND EQUIPMENT

AN/ARC-49 (VHF)

A very high frequency command com-
munications system, the ARC.49 provides
short range (line of sight) 2.way radio
communication with ground stations or
other aircraft. The operating range of
the VHF command set is determined by
altitude and the power output of the
transmitter. This may vary from approx-
imately 40 miles at 1,000 feet to ap-
proximately 135 miles at 10,000 feec,
which is the maximum reliable range due
to the limited power of the transmi:ter.

The main units and their purpose are:

Control

1.

Transmitter - Voice, CW or MCW
transmission in the 100-156 maga-
cycle range.

Receiver - Voice or MCW reception
in the 100-156 megacycle range.

Power Junction Box - Converts 24-
28V DC input to high voltage DC
for operation of the transmitter
and receiver.

Control Panel - Enables the operator
to select the desired channel, turn
set ON or OFF and to transmit MCW
(tone) by depressing the tone button.

Pover Junctim Bbx

ARC-49 VHF COMMAND COMPONENTS
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Tuning is accomplished by tiie se-
lection of any one of forty-eight guto-
matically tuned crystal-controlled
channels.

ggeratton:

To use the VHF Command Set, the
microphone selector on the inter-
phone control panel must be in the
VHF Command position.

Move the ON-OFF switch on the Vk7
Remote Control to the ON position and
the channel selectors to the desirad
channel. Wait 30 to 45 seconds for
the equipment to warmup. During the
latter portion of this period, an au-
dio tone will be heard in the headset.
When this tone stops, the receiver and

transmitter have tuned to the selected
channel and operation should then be
possible.

s -

o % -»\ﬂtu
B i e FRe o
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Depress the m:icrophone bulton and
speak into the microphone. Spa2ech
(side-tone), which modulates the trans-
mitter, should be audible in the head-
set.
a crystal has been inserted for that
channel of the transmitter.

NOTE: On certain modifications of the
transmitter, sidetone will be
heard in the headset, even though
no crystal .s inatalled and the
transmitter iz no: generating
radio frequency rower.

When the trancmitter is keyed, the
high voltage i{s disconnected from the
receiver, making it ‘“noperative. Re-
leasing the microphone »nress-to-talk
switch will restore the .eceiver to
operation. The lenel of audio signal
ts controlled by the volume control on
the VHF control panel.

SQUELCH CONTROL

* FREQUENCY INDICATING DIAL

ARC-49 CRYSTAL COMPARTMENT DOOR OPLl

If none is heard check to make sure
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If either the transmitter or
receiver have tuned incorre-tly,
select some other channel and
then reselect the desired chan-
nel, Repeated mistuning indi-
cates a defective crystal, an
incorrect setting of the thumb
wheels, a low DC bus voltage,
or some defect in the equipment
that cannot be corrected in
flight,

netet

Sguelch Control

The Squelch control is a screwdriver
adjustment located on the front of the
receiver. This control is utilized to
edjust the level of background noise and
operating range of the receiver. Rota-
tion of this control will increase or
decrease the sensitivity of the receiver,
An increase in the squelching actionwill
result in a less sensitive receiver, al-
.owing less background noise and limi-
ting the operating range. A decrease
in the squelching action will make the
receiver more sensitive, increasing
background noise and operating range,
Normal adjustment of this control 1is
accomplished so that comfortable lis-
tening level of background noise is
heard in the headset, This should in-
sure a satisfactory operating range,

CAUTION

1. Do not turn the set off while it
s channelaing,

2. Do not turn set on for at least
1 minute after set has been turned
off.

Collins VHF-101

The Collins VHF-101 provides the
cperator with the ability to communt-
cate on 680 operating frequencies in
the irequency band of 116 to 150 me.
The equipment consists of a trans-
witter, receiver, and remote control,
The operating controls, and a brief

7-16
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descriprion of their functions are
listed below,

l. Power Switch - turns equipment ON
or OFF.

2. SCS-DCS/DCD Switch -
SCS - Sin,.2 Channel Simplex
DCS - Dual Channel Simplex
DCD - Dual Channel Duplex
This switch e-ables the operator to
select the same operating frequency for
transmitting and receiving (SCS), or a
transmitting frequenty six megacycles

above the recelving frequency (DCS/DCD).

3. Frequency Dial - Indicates the se-
lected operating {requency,

4, MC Dial - Used to select the whole
megacycle of the desived frequency
such as 126,00 mc.,

5. 50 ke Dial - Used to select the 50
kilocycle step of the desired fre-
quency such as 126,20 mc,

6. Volume Control - Increase or de-
crease the signal level in the
headset,

7. Squelch Control - Used to reduce
background noise in the headset,

Operation

1, DC Power - ON

2. Jower Switch - ON

3. SCS-DCS/DCD Switch - SCS

4, MC Dial - Desired whﬁle megacycle

5. 50 ke Dial - Desired 50 kc step of
frequency

6. Volume Control - As desired
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FREQUENCY SCS—DCS/DCD
DIAL \ SWITCH |

o @ ~ \ @@

6,121 |0 pes/bep

@/ D)8

MC DIAL — SQUELCH- VOLUME 20 KC DIAL
KNOB CONTROL CONTROL KNOB

REMOTE CONTROL

S et L B

3
’
-
g . £
4
¥

B

COLLINS VHF 101
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7. Squelch Control - Comfortable lis-
tening level of packground noise

Note: The SCS-DCS/DCD switch is nor-
mally safety wired to the SCS
pcsition,

UHF Command AN/ARC-27A

This UHF Raci. 135 2 zoauplete ~ir-
borne transmitting ana recelving sta-
tion, providing two-way communication
on any one of 1750 frequencies (225.0
to 400 mc). Any twenty of these fre-
quencies may be preset on the twenty
channels for remote operation from
the cockplit, The set also has a guard
channel in which the frequency could
be changed, but for standardization
should always be on the emergency fre-
quency of 243.9 mc, Continuous moni-
toring of the emergency frequency is
possible by using the guard receiver.
A manual channel is also provided so
the operator can use a frequency that
has not been preset,

Operation

1. DC Power - ON

2. Function Selector - T/R

3. Channel Selector - Desired Channel
4, Volume Control - As Desired

Note: The above procedure will enable

the operator to transmit and re-

ceive on the selected channel
only,
quency simultaneously, select
the T/R + G position,

Installing a Frequency on
the Manual Channel

1. Function selector to T/R

2. Channel selector to manual

3, Dial desired frequency on frequency

Section 7

selector

Sensitivity Adjustment

To monitor the guard fre-

There are two sensitivity adjustments
on the ARC-27A located or the transceiver,
Tec adjust the sensitivity controls on the
transceliver:

1. Select the T, K positt.n,
2. Vary the main recelver sensitivity
control so that a comfortable noise

level {s obtained.

3. Select the T/R 4+ G position,

f o

Repeat step No, 2 using the guard
receiver sensitivity adjustment,

UHF Homing Adapter AN/ARA-25

The UHF Homing Adapter is used in
conjunction with AN/ARC-27A UHF command
equipment to provide the pilot with rel-
ative and magnetic bearings to any UHF
transmitter, that is transmitting in
the frequency range (225 to 400 mc).

The homing adapter is put into
operation by selecting the ADF position
on the UHF remote control, No warmup
time i8 necessary if the function selec-
tor was in the T/R or T/R ¢ G position,

This equipment may be utilized for
homing or direction finding depending
on the pilot's need, Information dis-
played on the radio magnetic indicator
(RMI) will be accurate within + or - 49,

Operation
1, DC and AC Power - ON
2. Function selector - ADF

3. Select frequency and insure station
1s transmitting,

4, Read RMI,
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SQUELCH OFF Sgg%;C:EEFF
GUARD REC
GUARD REC METER
SENSITIVITY SELECTOR
CONTROL
MICROPHONE
PHONE JACK
JACK
MAIN REC
METER . SENSITIVITY
JACK % - 4 rROL
MOTCR TRANSCEIVER

PRESET CHANNEL
SELECTOR KNOB

> PRESET
-
\;2
i,

i
MANUAL FREQUENCY T~ FUNCTION SWITCH
SELECTOR KNOBS

ARC-27A OPERATING CONTROLS
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RADIO MAGNETIC INDICATOR

HF Command Radioc Set 618S-1

The 618S-1 is a complete airborne
station providing the pilot with com-
munications of short and long range

in the HF Band (2,0 - 25.0 mc or 2,000
- 25,000 ke).

The main components and their pur-
poses are:

Transceiver -

Power Supply -

Voice or CW trans-
mission and recep-
tion.

Converts aircraft
power supplies to
higher power for op-
eration of the trans-
ceiver and antenna
tuner,

Section .7

3. Antenna Tuner - Elactronically
shortens antenna
wire to match opera-
ting frequency.,

4, Remote Control- Allows operation to
turn set on or off,
select desired fre-
quency, and adjuat
volume of received
signals, ‘

The controls are located on the con-
trol pedestal, Operation requires AC
and DC voltage., The equipment is pro-
tected by fuses and circuit breakers on
the power supplies in addition to the
main circuit breaker panel,

Operation Reception
1. DC and AC (inverter power) - ON

2, Function Selector - Phone (for
Voice or MCW reception)

3. Channel Selector - Desired Chan-
nel

4, Volume Control - As Desired
Transmission
1. DC and AC (inverter power) - ON

2. Function Selector - Phone (for
voice transmission)

3. Channel Selector - Desired Chan-
nel

4. Volume Control - As Desired

5. Depress microphone button momen-
tarily and observe red light on the
remote control, Wher the light goes
out the set is ready for operation,

Note: 618 S-1 Antenna Tuners are
equipped with a thermal time
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RADIO SET CONTROL TRANSCEIVER

Y/

ANTENNA TUNER POWER SUPPLY

Rodio Set 6185-1, Component Locations

-2
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delay switch, Should a malfunction of
the equipment occur, the thermal switch
will be energized to prevent overheat-
ing of the system. After attempting to
tune for 45 seconds, the equipment will
become inoperative. Do not attempt to
tune any frequency for a period of one
minute, in order to allow the antenna
tuning unit to cool. After the anten-
na tuning unit has cooled the operator
should channel away from the presen:
frequency and immediately back to the
desired frequency and again engage :che
microphone to return the antenna.

SWR Meter

The SWR meter located on the antenna
tuner measures the standing wave ratio,
Standing wave ratio being the transmit-
ting power lost due to a malfunction in
the Antenna tuner, The SWR meter nee-
dle deflection provides the operator
with an indication of the amount of
transmitting power which is lost, or
how well the antenna tuner is function-
ing. The meter has a scale from O to
10, the lowest possible reading is de-
sirable to insure satisfactory trans-
mitting ability. Should the reading
be in excess of 3.5, transmission would

be unsatisfactory and the operator should

select another operating frequency,

ANTENNA TUNER

Section 7
Multimeter

The multimeter on the front of the
transceiver measures voltage in five
circuits of the equipment by use of a
five position switch, When the switch
is placed in the 250V position, the
indicator will deflect to the red area
indicating the high voltage supply is
normal. A faulty power supply or in-
verter will cause an abnormal reading.
The fuses on the power unit should be
checked i{f no reading is present,

Placing the switch to the 28 Volt
position measures the input DC voltage
and again a red indication is normal.
Selecting the MOD, PL. (modulator
plate) position and depressing the mi-
crophone will cause a slight deflection
of the needle, When talking into the
microphone, the needle should deflect
close to the red area, indicating the
modulator (voice transmission) is
normal,

Selecting the P,A, GRID or P,A, PL.
position and depressing the microphone
will cause the needle to deflect close
to the red area. A minimum reading in-
dicates the transmitter section is in-
operative, Check the fuses and circuit
breakers on the associated power unit,

SWR METER

s e —— e
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TRANSCEIVER

0 etic to

The ID-25C is commonly referred to
-as the RMI because it displays both
radio and magnetic information. Radio
information is fed to the needles and

MULTIMETER

magnetic. information is fed to the card.
The five RMIs are located:
2 on pilot's inst. paneli, 2 on
co-pilot's inst. panel, and 1 on
navigator's inst. panel.

Visual information from tie ADF /1
and ADF #2 will usually be displayed on
the #1 RMI. Information from the UH[/
ADF and OMNI/TACAN will usuzlly be dis=-
played on the #2 RI. Tne RMI3 should
be placarded to incicate tnhe ravigatio-
nal aid associated with each eedle.

The RMIs require 26 Volts, LOC
cycle, AC for operation. The power i:
supplied by the radio electrical in-
verter, through the 2~] compacs ampli-
fier.

Operation
Radio magnetic indiecalnrs

A~ .
jRede AU

-y

=
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display tne following information. Fi-
ducial Marker - magnetic heading of the
aircraft, Needles - magnetic bearings,
aircraft to station,

Rear Pointer

The ADF needies will always point
to the statlon, di< ' wving rvlative in-
formation, when pow. - and radio infor-
mation is beilng fed t« them, '

Note: Relative bearings must be com-
puted from the fiducial marker
to the desired needle. The
OMNI/TACAN equipment operates
on a different principle and
should continue to display rag-
netic bearings to the station
if the RMI card fails,

OMNI (AN/ARN-14)

Omni provides the pillot with radio
alds to navigation in the Very High
Frequency (VHF) range of 108.0 to 135.9
mc. It also can recrive the majority
of the communications (VHF) now avail-
able for airborne commuiications, This
reception range includes both military

7-24

Sect.on 7

and commercial commuaicaticn channals,
Omni Directional range channels, and
90/150 cycle tone modulated Omni Local-
izers, &

The control is locatsed-on the pilot's
control pedestal, It pwovides the pilot
with 280 crystal contrdlled clannels
which are selected by sarting,in the de-
sired frequency, Howevery' tug‘fr uency
in the range of 108.0 to 133%:% mc can
be received by setting the selector
switch to the nearest tenth of a mega-
cycle. For example, the fraqency of
126.18 cannot ba seis=cted bacpuse the
frequencies are graduatad eveyry tsnth
megacycle but it can be received by
setting the control to 126.2, which is
the nearest tenth mcgncycle., ‘

The range of thts equipmant 1t,de-
termined primarily by the line of Bight
distance between the antennas.

DC power is required for minimum
instrumentation. For complete cperation
26 Volts, 400 cycles, AC (from the C-1
amplifier) 1a required for certain in-
dicators,

The indicators requiring AC power
are the RMI, Heading Indicator (donut),
and the Glide Slope Indicator. It can
be seen that the primary indicators are
DC operated and that it is possible to
use the Omni equipment for radio navi-
gation with only DC power,

ALl presentations from this equip-
ment are visual and are avallable .o
the pilots from two indicators. These

are the Radio Magnetic Indicator {RMI)
and the Course Indicator.

Operation
1. ON-OFF Switch - ON
2. Dial desired frequency

3. Volume Control - As desired.
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To-Frem Indwator
Dial lllumh\nin. L.ma i Heﬂdmg fadicator @ dag o

Frequency ladicstor Coursce Indicator

Dial Mask
ONOFF Swich

Marker Deacon
fndientor

Tenth Megacyele ’ !
Selector Switch i Volume Control

% hale Mesiclcln
~iecior Swite

! si ' | } \"eivn"al Fla i
; : < 2 Alurm
CONTRO Course SET ! : :
CONTROL PANEL Kaobh i : cirse Jdeviaton gadicater
é Glidge o iodicater

Horizonw! Fisg A‘arm

COURSL INUICATOR
Course Indicator N

The course indicator is a multi-

purpose indicator ceonsisting cf: these various irdicators.
1. Course Selector Course Sclecior
2. TO-FROM Indicators The coursc selicionr cane«ls o0 Qa
course {indicas : T W AT RN
3. Course Deviation Indicator set knob. Th: YA v
one of 3060 Fagiol- o0 on pNot
4. Glide Slope Indicator WTATANR S0 o oapprosch hoare

ing to a iocol Lroe s pgned runwa s
5. Heading Indicator (Donut Needle)
TO-FRIM incicu. ..

6. Flag Alarms

This ooclornr coloon ambionity
7. Marker Beacon Light for the Pilor ovnion wsoon YOMNIY or

WTACAN." "TO¥ :a zhe windaw !adicatoes
The following is a brief descrip- the course selected s toward ihc
tion of the functions performed by HOMNIY or "TAZ.-27 Sranl: o UFREMT gn
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the windcw indicates the course selec-
ted i{s away from the "OMNI" or "TACAN"
station,

Course Deviation Indicator (CDI)

The Course Deviation Indicator
displays lateral positional deviation
from the selected "OMNI" or "TACAN"
course, It also indicates the lateral
positional deviation from the center-
line of a runway localizer,

Glide Scope Indicator (GSI)

The Glide Slope Indicator displays
the aircraft's position above or below
the Glide Path,

Heading Indicator (Donut Needle)

The heading indicator displays
the magnetic heading of the aircraft
relative to the course selected,

Flag Alarms

The Flag Alarms assoclated with
the "CDI" and '"GSI" are visible when
the signal level falls below a value
sufficient to provide reliable opera-
tion,

Marker Beacon Light

Illumination of this light indi-
cates passage over a Marker Beacon
transmitting a 75 mc signal,

Reception of 90/150 Cycle Tone Local-
1zer Signals in the 108.0 to 111.6
Megacycle Band

When the radio receiver is tuned
to the operating frequency of a TONE
type runway localizer and the afrcraft
is flying within receiving distance of
the station, the facilitles of the lo-
calizer will be available to the pllot
to aid him in making a safe landing un-
der adverse weather conditions, Actual-
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ly, the localizer provides an imagin-
ary vertical plane extending along the
centerline of the runway in the direc-
tion of the final approach course, The
Course Indicator is used to provide
the pilot with a visual indication of
his positional deviation from this im-

~aginary centerline when making the fi-

nal approach to the runway.

Glide Slope Receiver AN(ARN-!B

The Glide Slope Raceiver operates in
conjunction with the Umnireceiver, Op-
aration is UHF (329.3 - 335.0 s and
is automatically selected by selecting
a localized frequency (108 - 112 mc)
on the OMNI remote contrci. The giiuc
path receiver information i{: zresented
visually by the glide slope iudicator
of the course indlcator. The L:ilde
path receiver reguires AC puwer fur
operation,

Marker Beacon AN/ARN-12

The function of the Marker beacon
Receiver {s to receive moduiat RV
signals transmitted by a grOund heacon
transmitter and deliver an aural and
visual indication of the received signal,
When the marker signal is of sufficlent
strength, a light on the course indl-
cator will be actuatec gilving a visual

—

F::"”m””m_"“~\\\

Axfﬁm?:?¥ij i

usv o
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MARKER BEACON RECEIVER
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indication of position.
of the associated audio selector. The
marker beacon recelver is automatically
turned on anytime power is applied to
the DC bus,

TACAN AN/ARN-21

TACAN i3 a radio navigation aid
operating in the UHF frequency band,
designed to operate in conjunction with
a surfaze navigation beacon, The air-

borne and surface equipment form a radio

navigation system which enables an air-
craft to obtain continuous indications
of its distance ard bearing from any
selected surface teacon located within
a line-of-sight distance from the air-
craft up to 195 neutical miles, The
bearing informatic:. := displayed on the
RMI and Course Indicator.

RANGE
INDICATOR

The equipment is so installed that
the Course Indicator and RMIs used with
OMNI are utilized by TACAN. A manual
instrument changeover -switch on the
control pedestal makes this possible,
TACAN is so designed that, when the

NAVIGATION

INSTRUMENT

SELECTOR PANEL¥

# Located on Pilot's instrument panel
on 51-176 series,

The marker bea-
con audio signal may be monitored by use

correct peering :nd di:ziany

mation cannot he decerminea, Ihe © 7
cators will ror. & i-otitly s&e
operator will be unabie o Savive
proper informatior f{rom them,

Operation

Positioning the funciion selector
to REC turns the ecutvment on and after
a 90 second delay re' ' | vee Indd
cator and RMT ‘nf.: lon shoo o o=
displayed B: portviooace oo funt
selector to G/ +. (o
and Range ind: @ .;
displayed,

.de aut:
tne sn Topris

Frequency sei¢ - v 1o
matically by zsleu:
channel nurmbhey {1

Radio Loiinsis, -

Thae AfRN-: 7.
radio receivs:
of 100 ke to L78
The radic comps=- ~ 7w Lol
lowing navigatr oo o

1. Automatic .:-
ings betweoi = e wl
transmitting staetion o0
RMI.
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2. Aural Null Homing, using a loop
antenna,

3. Radio reception, using a non-direc-
tional sense antenna.

ey -

CONTROL PANEL

Tuning is accomplished through four
remote control heads, two on the con-
trol pedestal and two at the navigator's
station. Voltage requirements are 24-28
Volts DC for the receiver, 115 Volts AC
(100 cycles) for the loop motor and 26
Volts AC (400 cycles) for the 4ndicator
system, A circuit breaker is located
on the radio rack.

Ogeration
l. DC Power and Inverter - ON

2. Tumm Function Selector to either
compass, antenna or loop position.

3, Turn tuning crank until desired
frequency is indicated,

4, Tune the frequency for maximum
audio, :

5. CW/Voice switch in appropriate
position.

6. Adjust volume control for the de-
sired level,
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Loop operation is governed by a
loop left/right switch on each control,
The speed of rotation (fast or #low)
is dependent upon the degree of turn
(left or right) that the switch is
moved, Transfer of control i{a accom-
plished with the function switch,

Trouble Shooting

The power for the loop motcr is
supplied by a vibrater lzcated in the
receiver, Should :i:¢ vibrator become
inoperative, the loun -snpot b 7o .
tated., To determine il ke vi. ..
is operative, place the _unction
selector to the loop position and ct-

uate the left/right switchi, If si....
intensity does not change i1 "2 head-
set, the loop is not turning. 2+ spare

vibrator is located under rhe :covelver
cover, Replacing the ircperstiva =«
brator with the 3spare wi.: Corv&ci e
malfunction.

Pilot's Radio Altimeter AN/APN-12

The APN-22 is a low range alro.ute
radar altimeter, The operating range
i3 0 to 10,000 feet over land, and O
to 20,000 feet over water, The receiv-
er transmitter and antenna are one com-
ponent, flush mounted on the underside
of the fuselage aft of the rear cargo
loading door. All aperating controls
are positioned on the indicstor,

Operation
1. AC and DC power CN

2. Turn the ON-LIMIT wnol  Lolcdwaas L.
position the Limit Pug o

desired flight aitiz:. s,

When the ON-LIMIT #:b e
on, the red ligni will 2w ¥,

Note:

3. During alrcraft ground movement the
altitude needle wiil fluctuate, bwt
will settle down afis:r tagkeni?
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4. After passing the preset altitude
the red light will go out and re-
main out until the alrcraft is a-
gain flying at or below the preset
altitude,

The black area painted on the face
of the indicator is referred to, as
the drop-out mask, The altitude
needle will position itself under
the drop-out mask anytime the infor-
mation recelved Is unreliable,

1
% 3
B
{
4

. . -

ALTITUDE 200\ i+
2000™" 500
4 " jooo \'

|

—

i

ON-LiMIT
CONTROL

LIMIT LiGHY

HEIGHT INDICATOR

Nav. Radar Altimeter SCR-718

The SCR-718 altimeter is a high
range absolute altimeter, It sends out
pulses and times their return. The
altimeter is accurate within plus or
minus one tenth of one percent, with
a maximum error of 50 feet at 50,000
feet,

A toggle switch on the indicator
is marked "Times Ten" and "Times One."
When set on "Times One," the indica-
tions are from O to 5,000 Feet, When

it - v
Lron

set on "Times ™ .,
50,000 Feet,

nev are

Ogeration

1. Turn receiver gain switc~ "ON"
before takeoff =a~d +1jo: 3 ~in.

utes for warmup

2. After warmup, tuyn
galin control unt:
cireic
tuhe,

receiver
sgograen

ininicator

ADUNAaTS or

G

5, 3&t o "Ticas e Llrole
will be srma /L inch
inside of the blacs ale,

6. Adjust "Times Ten Zerc Adj" un:
the reference pulse is at C. U
the countor- orwwtic ewoes oo ¢t
pulses.

7. Set on "Tires One’ oo anus
"Times Cne Zero ALT"7 ¥
reference is
should s o oo SRR U FEL N
As fhe

refiected .

reference (.

edge indicat:-

On "Times . . < K

the way arcung a0 7 0«

pulse av =, - ConLan

1,000 Ft when ©n  irurast i3 a0 6,07

Ft. For eacn oot or enicavoler

takes place. + = = R I

"Times One' < ..

Sectin-
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the number of revolutions the pulse has
macde. For each revoliution of the pulse
5,000 Ft must be added to the reading.
Calibrations are spaced so that readings
can be estimated to the nearest 25 Ft,

NAV. RADAR ALTIMETER

On "Times Ten," it is possible to
read to within 500 Ft, The switch
should be left in this position espe-
cially at high altitudes, When great-
er accuracy is required, read the re-
flected pulse positicn on the small
clrcle "Times Ten" pcsition to the
next lower 5,000 foot mark and then
switch tn "Times One" and add the read-
ings

Radar altimeter SCR-718 is not de-
signed for use as an extremely low
altitude altimeter, As the helght of
the aircraft above the ground decreas-
es to less than 1,000 Ft., the gain
must be reduced to prevent the reflec-
ted pulse from becoming too broad and
more than 1/4 inch high.

The indicator and control are
located at the navigator's station.
The altimeter operates on 115 volts
400 cycles AC from the main inverter,

When operating over mountainous
terrain, several alti:ude lobes appear
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because of numerous reflections., Over
water the reflections should be steady,
At altitudes of 5,000 Ft and multiples
thereof, with the scale switch at
"Times One" position, the reflected
pulse coincides with the reference
pulse and causes a blind spot. (Im-
proper operation will make the indica-
tor circle become oval in shape).

AN/APX-25 Radaxr Identification
kquipment (IFF, SIF)

The purpose of this equipment is
to identify the aircraft as frie.dlv
when correctly challenged by triendiy
radar. The equipment provides posi-
tive control and surface tracking of
the alrcraft by the radar station.

The APX-25 is a transponder., A
transponder must receive and inter-
rogate the proper signal before it wili
trigger the transmitter to make a reply.

Note: The only means to determine
that the equipment is operating
properly is to check with the
ground radar control by radio.

Ogeration

1, Before takeoff set the master con-
trol to the "stand by" position.
There is an automatic time delay
of approximately one minute when
the master control is moved from
the "off" position. In the "stand
by" position the equipment is ready,
but not transmitting.

2., After takeoff turn the master con-
trol until "normal" appears under
the index, This is MODE 1 operation.

3. The "emergency" position should be
utilized when the aircraft is ex-
periencing an emergency. The emer-
gency stop release button must be
depressed to position "emergency"”
under the index.

ey
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4,

5.

MODE 2 and MODE 3 operations are
controlled by the respective two
way toggle switches, '"Low" or
"Normal" must be selected on the
master control before MODE 2 or
MODE 3 toggle switches are moved

to the "up" or "on" position. These
toggle switches should be in the
OUT position unless directed to
reply using that MODE,

"Low" should be selected only when
irected, To select "low," turn

the master control until "low" {s

positioned under the index. Tnis

is MODE 1 low, MODE 2 low and MODE

3 low are other possible sslections.

The I/P-OUT-MIC toggle switch is
used to identif+ the aircraft from
other aircraft . the radar scope.
When the switch is heid in the /P
position for a few seconds, the
equipment wilil automatically send

Note:

Section 7
a double reply for thirty secords.
The I/P position is spring loaded
to the OUT posicio:.

The MIC position is not normally

used in C-118 installations,

To select the proper 'code num-
ber," the proper MODE must first
be selected,

MODE ! codos ', 3 codes are

selectesd nv =7 larec dtals., Tne
left diat . . ciozo MODE 1
codes, tny o c MODI 3
codes, MCDE | as oniov-twe pos-
sible codec ars MOLE 3 s sixty-
four possibls . . The Jodes are

~he {nner and
. desired code

selected by tur::
outer knobs unti.
is reaad urse s o
must bo read o0 e St er SCaLw

to the inner scaie,

The codes

TRANSPONDER
REMOTE CONTROL

KEYER GROUP
REMOTE CONTROL
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Chapter 4

EMERGENCY BQUIPMENT

The CRT-3 (Gibson Girl) is a port-
able transmitter., The unit is complete
with power supply, antenna and acces-
sories. The yellow container housing
the Gibson Girl also contains a signal
lamp, kite, two hydrogen generators,
two ballons and two spare reels of an-
tenna. This radio operates on the 500
ke International Discress or 8364 kc
Military Emergency frequencies.

A selector switch s provided for
Manual, Automatic, or Signal Lamp opera-

tion. In MANUAL position, the set must
be keyed manually and operates on 500
kcs only. In AUTOMATIC, the set will
transmit a series of six SOS's followed
by a twenty second dash. This sequence
will be transmitted on 500 kcs and 8364
kcs ulternately, In the SIGNAL LAMP po-
sition, the set can be manually keyed
to send blinker signals with no radio
output, The range on 500 kcs is ap-
proximately 300 miles, Signals on

8364 kcs can be heard approximately
1,500 mitles,

SIGNAL LAMP SOCKET
RADIO OUTPUT LAMP
HAND CRANK

SPEED INDICAYOR
UIGHT

bUN=-

SELECTOR SWITCH
KEY

DESICCATOR CAP
ANTENNA REEL
GROUND LEAD

0> NS W
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As ANTENNA Cs COUNTERPOISE GsGROUND

VERY 6000 RANGE [LEB

'uuoouo BEST RANGE 2

P CALM OR WIND UP TO WIND 7 YO 40 M.PNH.

20 M.P. M. KITE AS MiGM
AS POSSISLE

gl‘ A QOUNTEAPOISE &
URY GROUND wiRE N 4
MOIET BO0IL VIMEN vaTER I
1 NOT AVAILARE

Y

C (DIRECTLY BELiw

m—

- /4

DPRAT RN Monsr. s0iL - SO

o'y e N2,

USE INSULATING CORD

GOOD RANGE @ 6000 RANGE

AND AMCHOR ANTENNA
AD HIBH AS POSSILLE

WIND 7 TO 40 M.PH. CALM AND BALLOON UN-
AVAILABLE, UR WIND MORE
KITE A® WIgH THAN 40 M.PH

AS POSSISLE

C (DIRECTLY BELOW &)

DT TACOCIMENC I AN AT e o
TR T TR L
M ; _ amky |
FaIR RANGE BB FAIR RANGE ‘&2 |
]
CALM AND BALLOON OR NCTHNG  AVAILABLE
TALL TREE UNAVRILABLE, 3§ FOR RAIBING ANTENNA 5
OR WIND MORE THAN !
40 M.BRNK. X
HIGHEST MRT !
OF MAOCRAFY |
ar. PAKACGHUTE SHAOUD LiMg
AB INSULATOR

’ c{lN OPPOSITE DI-

(> ' " 8

0 (IRECTLY BELOW “A' 5] A s, Res T?“ FROWEI

vvt 0T DRY D 80ILY N e EBNOW -
S |
METHODS OF SLTi{iNC-UP THE CRT-
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ANTENNA Wing
TO BALLOON OR XiTE

LEAD~IN oOLiIP

SEeVRiNG CORP
(XEEP DARY) L
w*

¥ im 7‘1»\-

- 't“.’
"“( o, Al /e /‘ﬁ LRI

I W § .-
Nsvo conu:ot counvurouu ,
L

"
SOUNTERPOINE 'uu Wi, amomonm [,
LAID OVT DIRECTLY \ Lan N WINRE TO GROUND WIRE :
ou°urn ANTENNA gy 0 Y L AT Twe tunmnn &MI‘
44 — SROUND WIRE lt.. m ,M{

BURIED GROUND WIAR
(NOT BURIZD IF B OIL I8
VEAY ‘DRY)

Proper Set-up on Land

SAPFETY NOTICE

Do not raise the anteana during severe electrical storms. Observe this
rule to prevent death or serious injury.

Observe the following precautions when using the hydrogen generator:
Permit no flames, cosls, or sparks aear the balloon or opened hydrogen
generstor, since hydrogen gas is explosive.

Do not allow the residue in the can to come in contact with the body or
clothing, since it is caustic and will cause burns. Immedistely wash io
waier any part of the body that is burned. Throw the hydrogen generator
sway immediately after use.

Do not touch the hydrogen generator while it is in use, since it gencrates
large amounts of heat.
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Power 1s supplied by a bang- VHF/UHF Emergenc: “ranscelver
cranked generatcr, There wxs tw irci-  URC-4
cators on the tcp of the tran: Tey
One indicates the correct cranking The URC-4 radio set is a port-
speed, the other indicates the se- able unit for two way volce communi-
quence of the coded signals into the cation and tone modulated signals.
antenna, It {s crystal controlied and will

transmit and receive on any preset

Both of the operating fregu

are tuned to 30 feet A7 anteune, eoand 250 mes o ne Iah
antenna 18 wounc on a cpo ognelcow [he egquipne st fa voerer
ed to the face cf the tranamilire. . : I
is8 important to use the =rolra 5o 1o BRI .
of antenna to insure maxiiam
The use of more thar o .« e
one antenna is ro° Con = . ocan
or a hydrogen gu=s Bl - ; tha ~rrmand -
be used to raise » ‘ B memr -
- "‘16 i v\:-u :

When operat!:. R ae oI Lhe
mitter, it ig ir- .- f Lriten Dowe
during the tnter- . Lo anat-
foda; 15 to 18 i i et tio g E P e T e ranue.
and 45 to L5 cioocem o nn e By URC-4 per

DAL FEN Ik d - ey rafe,

Ships at sez

itor the dis:-
tress signai: ol :
minimum 2f f{ve . noves,

cEre T imeration
i o, oA e 10

i. Connect the natcery pacsk Lo the
transceiver witn rhe power cord
supplied,

2. To externa the

i 1
gwilen

: 3 [R5
' B i P
4 ¢ O N o T
CE Bl
Loy ' Or o )

o~

INTERNATIONAL SILENCE PERIODS
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loca: .~

-
A

the cont
ct

set.  ieud n
contxa! s when aot in uge,
positizr)
9. For receiving signals of long
5. Push the buttom marked Trana- duration, the sliding control
mit =~d zalk intc the unit lock may be used to hold ~he
red MIC-RARPHONE. Receiver tution doun,
6. Release the Transmit button and IR

depress the Receive button god
listen with the ear positioned
close to the unit marked MIT- . £
EARPHONE. e ey

7. To tresnswmit a

nal (D/F), dep , nany ¢
and Tone button: siv. tansously. mEd, vSe)

8. For transmissiors =F “ong duvetlon, °2, v re-
the sliding comtro? mav he - ARE.
used tn hold the 7Tro- Tt ion g oo

RADIO SET AN/URC-4&
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Chapter 5

The information contained in this
chanter is s tracted from ACP 125B-1
SAT AI&/??O’”“ SADIC TELEPHC'E PRO-
CEDURZS) and apply to all flishts op-
erated by, fO“ or under the operation-
al control of *LiT5,

will raintain
will cnerate o
frequenc:. Ai-c ¢ .
cease watich exce;: lor reasons of .
safetr, without Ir“swiing the apnro-

priate asronautical station. All aero-

nautical statior- 11 in ¢
tinuous cparal:-
rauvtical f{rew.
published ir ;-
and Radioc TFeoi™i' -

ALL FAT - - 40t unilizine wien %

fraguenc = v 2 cormunication will
uge the rezoic TIATIY fellowed by the 7

I3 A
last five digis

s of the aircraft se- / Aercnautical staticns will be iden-—
rial number. , tified by the geographical name of tre

station or aerodrona location, TOXYC,

s GUAM, TRAVIS, ANDRILS, etc.
~ The follow»~ ~mrds will be used
after the aerc: :n.oat station identi-
fication to irdicsats: ‘e tervice re-
cuired:

APPROACH - Amoreoroh
NTROL - ol Jenner

GCA Lo

ERACNEVIVY

TIOMER -
TPCTLATIC - 7.

RADAR TR

RADIO Co

TOVER R aa Tovasy
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All a=ronautical stations opera-
ting cn a common family of frequen-
cies are a member of a radio telephone
network. Every member of the natwork
is guarding a flight; however, for
best crzenized operation one station
has primary guard, another has secon-
dary guard, and the remaining stations
have standby responsibilities,

The aeronautical station which
accepts responsibility for exercising
communications control of an aircraft
during any part of an overwater flight
will be considered the primarv (sir-
ground control radio stat -} for that
aircraft until the commuri-azions con-
trol is transferred or reiinquished,

A primary station normsi:- will be the
station of dgparture. Wi . 2810~
nautical atation i3 nof soosied &t vhe
particular point of depsuvture, the
nearesi aercnauticel station most di-
rectly located on uhr srooosed route
will be designated th= p:imary station,

A zgcondary stariss will be the
first staticn afrer the primary sta-
tion located on the proposed air route.
The secondary station will assume the
primary role and the original primary
station will then become the secondary
station as the flight progresses. The
remaining scations in the system will
be standby stations,

The primary guard normally trens-
fers at approximately the half.way
peint to the station ahead} however,
the primary guard may, and should,
change whenever improvements in com-
munications can be effected. Guard
should not necessarily change bacause
aircraft has reached a geographical
point, The criteria for guard chengs
will be established when the secondary
(or standby) station can provide equal
or better two-way communications than
the primary station,

The change in primary guard should
be effected by one or more of the follow-
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ing means, preferably in the order
1isted:

1. The current primary station re-
quests the secondary stat{on to
assume primary guard responsi-
bilities,

2. The sscondary station requests
assumption of the primary guard
from the current primary station,

3, The sircraft czii: the primary
station and requesis wuard
change,

4, The aircraft calls the seacondavy
or one of the standby s:r=tions
and requests that static: "2 take
over the primary guard.

5. Any one of thz standby stariong,
noting the situation wherein
neither the primary nor thae
secondary station can provide
satisfactory guard, cails tha
aircraft and vclunteers to asz-
sume primary guard.

The liating above is in the order
of preference only. In general, asro-
nautical stations are instructed not
to allow the aircraft to continue
under the primary guard of a scation
or be shifted to & new guard station
which cannot communicate satisfac-
torily with the aircraft.

Whenever primary guard zhifts to
another station, the nav primary
station will announce acceptance ol
such responeibility to the aircraft
and the new sacondary station, a&nd
specify the primary and sacondary
frequencies to be used. in ary
svent, both air and ground stations
should asaure satisfaccory commni-
cations are established pricr to
making any change.

To enable the aeronguticsa: w7~
tion operator to determine tig if
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caliing frequency, stations will iden-
tify the HF calling frequency on the
initial call-up, (5840 kcs would be
"Five Eight"),

Bzfore transmitting, every sta-
tien will listen for a period long
enough to satisfy {tself that it will
not cause harmful interference,

The call-up and subsequent trans-
mission between aeronautical stations
and aircraft will always be brief and
concise, consistent with clarity ana
accuracy of the infsor-s*ion to be cone
veyed, It is always ~3sumed that com-
munications are good :nd neither the
call-up nor the messax= information
will be repeated unls - communications
are difficult, Tuoae: i not be re-
peated unjess rep:stitian is reguzated,

A standard . : ' . bhetween alr-
craft and aero-. . .:' stations will

utilize the fol!l-wing procedure:

e Identili svic- af the called
station{:}

2, Proword THIS IS.

3, Identification of the calling
station,

4, Identification of frequency being
used,

5. Proword OVER

EXAMPLE: ANDREWS - THIS IS MATS TWO
EIGHT SIX SEVEN FOUR ON FIVE EIGHT -
OVER

The reply to an initiai call-up will
be as follows:

1, Identification of the called sta-
tion,

2., Proword THIS IS.

3. Identification of the calling sta-

Section 7
tion,
4, Instructions as to whether to go

ahead (GO AHEAD) or to wait
(STAND BY).

EXAMPLE: MATS TWO EIGKT SIX SEVEN FOUR--

THIS IS ANDREWS -- GO AHEAD.

Communications will commence with
a call and a venly when 1t .5 desired
to establigih ~onract, When it is cer-

taln that the ... o il re-
celve the <all,; i . . Sation
may transmit tne oo o0 Wi uut

walting for repi;.

After contact hes o» 2atablished
continuous two-way <InT azions wii.
be permitted unti! rry c:n ton of the
contact withour “uvriier o ootitication
or call 1f no migtars I iceatlily {s
likely te occur.

When no confusion ‘s likely to
arise, a shortsned forr o procedure
will be permitted. ¥2: =.amplg, pro-
words OVER, THIS IS, ROGER, and other
similar prowords may be omitted at
the discretion of the operators after
initlial contact has been established.

When messages do not recuire ve-
lay, the called statior. sha.l serve
as the addressee, ar< the calling
station shall serve as the message
originator,

EXAMPLE: Call «- WodTUVER ~- 015 IS
MATS FOUR EIGHT T ZERG ZERD oW THROC
FIVE --

Text -- REQUEST PRIt
FROM THREE FIVE T0 © /7 £I037T .

Ending -- OVER

When an aircrs.:
message that requi::

Srigitataed 2

5 specific ad-

dress and/or retra-smissior a7 the
point-to-point cir:i . i1s, U
address shall be pvo o0 -0t D noa-
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word "FQ&” and comprise the following
parts i ‘e oioar stated:

Call ~-- ANDREWS -- THIS IS
MATS FOUR EIGHT TWO ZERO
ZERO ON FIVE EIGHT --

EXAMPLL:

Address - FOR BOLLING OPERATIONS

Text----- REQUEST AMBULANCE AND DOCTOR
UPON ARRIVAL -~ TWO PASSEN-
GERS SERIOUSLY ILL ~--

Ending -- OVER

When in-Fitght Command Communica-
tions Procedures heve bes. wegived in
some areas due to inadeg:. -«te clrcultry
to meet ATC requirements, che follow-
ing will apply:

1. Advise the guerciry n.i:tary alr-
ways statlion of entry into the area
and that changeover to [CAG primary
guard is being made.

i AU commnications
requirenents while 1o Lhe drea.

3, Continue to report to military
ground/air station {f equipment and
circumstances permit. In areas where

primary IIF reporting must be made direct

to ICAO Agencies, reporting to military
ground/air stations is highly desirable
but not required for aircraft equipped
with one HF receiver. Dual HF equipped
aircraft wiil make reports to both ICAD
and Military Ground/Alr stations.

4, When leaving the area resume com-
munications with the appropriate Mili-
tary Ground/Alr statton. Give first
position in accordance with position

reporting procedures in the Radlio Faclil-

fty Chart,

5. VHF/UHF Adr Traffic Control report-
ing, where required, will be accom-
plished in addition to HF reporting.

Section 7

Position Reporting

Before takeoff obtain the Pri-
mary and Secondary frequencies for
the overwater route to be flown from
Base OPS and verify,

Ramp check will be brief.
Call --"ANDREWS - MATS

THREE TWO EIGHT SIX SEVEN
ON SIX FOUR - RAMr CHECK".

EXAMPLE:

Alrways operator sraawey
SEVEN-ANDR " T
FIVE",

“SIX

Pilot or Copilot will mak. ali ve:
POMAR REPORTS

AWS Form 29B, dated July =7, will
be the wvolce reporting form to ne
used until replaced by a .ew ICAD Veorm,

All entries on the Form AWS 298
will be completed by the air urvw
in-flight.

Example of a normal voice POMAR Report
using the columns indicated.

1. Aircraft identification (use last
five digits or aircraft serial number)
MATS NINE FOUR FIVE TWO SIX.

2. Position of aircraft - PPOSITION -
FOUR SIX FIVE NORTH - THREL ZERGC SEVEN
WEST.

3. Time, hour and minutaz, (T - "OHE
TWO ZERO ZERO",

4, Altitude of aircraftc i hundreds
of feet, "ALTITUDE SIX ZIR0Y.

6. Flight conditions, %IN ZLOULSY,
7. Estimation (point) &t _{Lﬁme)

GCT., (ESTIMATE OBOE ZEBRA ROGER AT
ONE FIVE ZERO ZERO".
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9., Remaining fuel in hundreds of Lbs.
"FUEL ONE FIVE ZERO",

10. Temperature, degrees Centigrade,
minus or plus with corrections applied,
"TEMPERATURE MINUS ONE".

12, Wind at flight altitude, degrees
true and knots, "WIND THREE ZERO ZERO
AT THREE FIVE",

14, D-Factcr, Plus or Minus Feet, (D-
Factor is obtained by subtracting the
pressure a.timeter reading 29.9! from
the height given by the radioc altim-
eter) "MINUS OO0 TWO ZERO",

Additional information will be sent
when indicated <n POMAR Form AWS 29B,

Example Position Report: MANDREWS -
MATS THREE TW2 ELLIGHT SIX SEVEN - ON
SIX FOUR - PCSITION REPORT - OVER",

Alrways spriator wlll answer: "THREE
TWO EIGHT SIX SEVEN - TWO NINE SIX
NORTH - FOULR ZERO FIVE WEST - ONE FIVE

- ETCH.

To receipt for the message the airways
will answer: "ANDREWS",

The aircraft may recelpt for a message
with "THREE TWO EIGHT SIX SEVEN" or
"SIX SEVEN".

Section 7

The Operation Normal Report will
be given thirty minutes after the
hourly POMAR and will be transmitted
with or without a slot time allocated,

EXAMPLE: "ANDREWS-MATS THREE TWO EIGHT
SIX SEVEN-ON SIX FOUR-OPERATIONS NOR-
MAL AT THREE FIVE",

Reply: "THREE TWO EIGHT SIX SEVEN -
ANDREWS OPERATIONS NORMAL AT THREE
FIVE".

Operatior. - - rrma Feporis will
not be sent on rounes with fixed
mandatory reporiing point s,

For Positicn neomorts otner than

scheduled POMAKS, =« short form zon-
talned in the Radioc Facility Charc s
used,

Load messages« will not he trans-
mitted from the sirirais excopt hy
specific reques . oi the milicary
ground/air statiosn, Load mes.ases
are normally sent cver Joirt to point
radio, preceding "h2 arrival ot the
alrcraft.

PREE ST

-l






Section 7

STUDY GUIDE SUPPLEMENT

1951 SERIES AIRCRAFT

1e OLLINS 101-VHF

a, Control panel on the pedestal,
b. Antenna {s mast type located on
bottom of fuselage aft of battery well,

2. BENDIX Nr, 2 VHF

Control panel iocated forward of
propelier control ©.x or aft of co-
pilot's throttles uo» pedestal.

3, Nr 1 - Nr 2 CONTROL TRANSFER SWITCH

“

a. Locatsd o weat behind pilot's
right shoulder cr on the BENDIX control
panel,

b, BEKLL -l Hr 2 control over co-
pllot's head [Sons aircraft)

4, ARC-7. LUHE 120 Channel)

a. One control panel in cockpit.

b. Mast type antenna located on
bottom of fuselage forward.

c. UHF-VHF transmitter switch on
pilot's instrument panel or on left
side of control pedestal,

5., ART-13 HF TRANSMITTER (1l or 2)

a. Control at radio operator's
station.
b. Can be keyed from any position,

6. ARR-15 HF RECEIVER (1 or 2)

Controlled at radio operator's
station.

7. HF TRANSCEIVER

a. On some aircraft this is the
618S-1 and on others the 618S-1/MC, If
either is installed, delete the number
of ART-13s and ARR-15s by one,

VERSUS

1953 SERIES AIRCRAFT
1. COLLINS 101-VHF
a. Control panel on the pedestal.

b. Antenna is mast type located on

top of fuselage over cockpit,

2. No comparsviz equipnent,

3. No comparabie equiy =nt,

4., ARC-27A UHF (20 Channel)

a. One control pane. in cockplt.
b. Mast type antenna located bot-
tom of fuselage, aft.

5. No comparable equipment.

comparable equipment.

7. HF TRANSCEIVER

a. Each aircraft has one 6185-1
and one 6185-1/MC.
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273+ panel at radio oper-
ator’s siacion,

8, ARN-6 ADF 52)
Tunin

g meter normally located in

" em w a s
TOTLLYGL LT,

9. R23A/ARC-5 LF RECEIVER

a, Control panel located on ped-
zatal or at pilot's audio console.
b. Uses HF antenna.

ARM- T OMNT and LOCALIZER RECEIVER

a, Deer Horn iype a-tenna located
on top of fuselage over - nckpit,
b. Gear located ‘r msin radio

rack.

il. ARN-18 GLIDE Syt RECEIVER

12, ARN-12 MARKE® i 0N RECFTURR
Aigh-Lo swit:c. i~38 series

1i. APN-1 LOW RANG S RADID ALTIMETER

a, Duai r=nge: LY -« 400' and O'-

4000°'.
b. Range knob on indicator.

¢. Low limit switch located on
pedestal,

14, SCR-718 HIGH RANGE ALTIMETER

Gear iocated aft of pressure dome,
right hand side,
15, APX-.5

a. (ontrol panel in cockplit at

pilot's audio console,
b, Gear located aft of pressure
curmg, left hand side.

16, APS-42 RADAR
Radar operates from radar inverter.

Section 7

b. Both control panels on pedestal.

8. ARN-6 ADF (2)

Single switch selected tuning me-
ter for both ADF's,

9. No comparable equipment,

HECEIVER

10, ARN-LL OMeT and LOLACTLER

a. Flush mounted antenna in verti-

cal stabilizer,
b. Gear located in aux-liary radio

rack.

11, ARN-18 GLIDE SLOPE RECEIVER

12,  ARN-12 MARKER BEACON RECEIVER

No Switeh
13. APN-22 1OW RANGE RADIO ALTIMETER

a. Single range: Q' - 20000¢,

b. One indicator on pilot's andone
indicator on copilot's instrument panels,
c. Limit control on indicator.

d. Gear located in auxiliary radio

rack.
e, Antenna is flush mounted,

14, SCR-718 HIGH RANGE ALTIMETLR

Gear located on auxillary radic
rack,

15, APX-25

a. Contrcl panel at the navigator‘®=x

station,
b, Cear located in auxiliary radio

rack,

16, APS-42 RADAR

Radar operates from radar in-
verter or standby inverter.

2



17. APN-70 LORAN 17. APN-70 LORAN
18, MI-36A PUBLIC ADDRESS SYSTEM AMP- 18, MI-36A PUBLIC ADDRESS SYSTEM AMP-
LIFIER LIFIER
a. Control panel on aft side =f a. Control pa=el :tnosmte’ an o
pedestal below autopilot controliu:. lot's audic conscia,
b, Handphone input only., b, Incorporats=c with . @ s, sten
c. No cocxpit speaker. c. Specker behind copi.:t witn
d. Foot operated mike switch by On-0ff switch on rig:t hand - .& of
navigator's positcian, cockplt,
190 LA-17 HAND2HGN. WPLIFLER 19, No comparable =mqulpmint.

a. Three nendphones carried on
alrcraft, with jacks avallable through-
out all acceszibie spaces,

b, Handghone mounted in cockpit at
passenger =ntrarce door and in nose wheel

well,

20. AIC-58 ICS AMPLIFIER 20. AIC-10 ICS AMPLIFIER
a. Elght audio switches, a. Ten audio switches.
b. AM4OA/ADC used for navigator's b, None

audio control in conjunction with AIC-5B,

21, LM-18 FREQUENCY GENERATOR 21, No comparable equipment,

22, C-1 COMPASS AMPLIFLER 22, C-1 COMPASS AMPZLIFIER

23, No comparable equipment. 23, ARA-25 Ukt HOMLK

24. ABRN-21 TACAN 24, ARN-21 TACAN
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RADAR SET AN/APS-42

Hedl

Ever wonder what would happen if
a plane flew into a sky full of base-
balls? The picture on this page glves
the answer.

How long did it teke for these
ice baseballs to severly batiar tii.
plane? . . . Just a far geconds.

How long will 't take to fix this
airplane so that it will fly agein?

Estimates ran well over ten thousand
man hours.

What's it 1like to hit two and one-
hal?® inch hail? Here is the description
given by the aircraft commander. The
first indication was a ticking noise
simliar to & metel object being tapped
against tho mll. This was probably
caussd by isolated hail stone: hitting
the aircraft. This was zollowed by a
loud explosion simiiar tc the discharge
of a gun, cor someone dropping a heavy

A brief encounter with two and one-half inch hail did this to a VIATS C-135.



box two or three feet. At this time,
I realized the right hand center panel
of the windshield was completely shat-
tersd and had holes in it, all wind-
shields broken and the leading edge of
the wings vere almost flat and hsad
holes in them.

Is hail avoidance possible? Ons of
the Major Alrlines reports it has never
had a radar equipped airplane damaged
by hail.

How 48 hail avoidance accompiished?

1, By lmowing the limitations and capa-
bilities of the radar equipment.

2. By proper operation of ' radar
set.
3. By knowledge of echo interpretation

on the scope. *

4. By always following svoidance tech-
niques.

limitationa and Capabilities

Proper operation of the APS~42 ra-
dar set and proper interpretation of
the scope make these functions possible,

Regardless of weather con-
ditions, you can compute your drift
angls from radar intelligence without
learing your course.

Ground Painting By showing coastline
and recogniszable ground features, the

APS3-42 can help you make & landfall at
the desired point when visibility ia
poor. Get used to operating in contact
weather. Then you will be ready.

The AP3-42 makea it pos-
sibls to follow your track through dark-
ness or undercast and compute your
ground speed.

¥ind Data From the ground speed and
drift information you can check the

wind velocity and direction. It is not
necessary ‘o leava your ocourse to do 1it.

Bescop Homing The APS-42 is equipped
to give you range and bearing to a bea-

con. Lo

s can home or navigate by coded

bearcn 8isnslyg anywhers within recep—-
tion rang

The very nature
:t;e to ianterpo~
E g"ound (th‘

«an0) .

cf ““q&‘ naXen
dates ‘hae dins

ot tha ?*;92*:“@9?.

koeiol aiewalaxtii. and Avoddancn
A"ls APS~L7 L& an z6.lent device £opr
turhalence, nall, and othar
ronditions uhi&% might
sparation of the air-

§ FI
i
seiarmining

sdvaras weathay

affact “ha axfa

Spettipg & Fir Hecy of the navigation
functions trat are pesgsibls with viaible
fixes may now Ds accomplished through
use of the radsr even through 10/10
clouds and av night.

SAC bomber that fell victim to hail stenes.
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If you understand the ‘tviiitions of AN/APS 4%
you'll make better nse of s canabiiine

CAN'T S&r&a- .-
CLOSE TG FACH

G JECEE
STHER

AN/ APR2T =nont gi - separate indicgs
tions for more thar ane target, if they pre !
too near each other. Two or more shxps ;
may look like one large one. Two islands |
may appear to join into one.

CAN'T OPERAYE
NO-HaMTED
And remember: AN APS4Z 5 oo
bettcr than the man who uses it. it
must be properly operated o fusn
tion properly. And 1 must be proo-
~ : erly ground-tested. Tperation is up

to you.

P
. H
! 4
:
Y

Tass'T 38X
AROUND COkriBao

thit Re

N ’nm:, 1ocan .

i tigoele travel prac-
r. oKk over the ho.i-
canges may be etter wi greater

ANV RUPLACL
STAHUARD uviFoidNT
Ch o we addition rathie thar 2 redlicement. Use
e and o gt @ iditione. ato. e woesn't
Sac b cnopraent vyl heve laraed (o use.

TTE OUNEER Wl

D ORGE fidvel diiod ) Wile e
s byoar and redected Srom o Crncns
nohe surfac, AN/APS AL won't s
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WHISTLE BOUNCING - 5ome RN LA , 4 - Radar is like chat, Oaly

skippet is uncettain of nee oo . Lo signal wnd esch echo i

or fog. He has learncd (5 Blow st mpiazle a0 ~ s aceurztely sod sutomatically.

for the echo from shore. He cen 1ol hovw 'or o0 : S ¢ fike ine whistie — Radsr uses

shore he is by the time the ¢ o s i B S 4ad you can make usc of
. sy bounces back.

I T O (W (W 4

]

THE LA TR
THE INDICATOR magnifier each
shows each echo as echo 0 you rru
8 spos of light. examine &

o e

LY HalEIVER
G fhak fale oM (e




WHAT MAKIS RADAR ECHOES

1. THE PiTCH — If you could 2. NO REVURN — Suppose your 3. A BOUNC: — Bu. supposc

look at part of a signal —it wouid signal hits flac water. The angle you: signai hits tie shore, be-
be like this. You pitch it with is such that it glances off and is yona thc water. it can bounce
Radar. gone. right back.

4, MORE BOUNCE — Or if it 5. A MOUATAIN — Any slope 6. BLaRE GV.i TH: MIUN-
hits the building in a city — you that’s stcep cnough will bounce * TAIN — Your :ignul izaveis in a
can expect a healthy bounce back back wun ccno. The steeper the straigat 'n2. So you can't got
at you. slope, the better the bounce. echoes froim tae viliey.
A
Y
e
1
t
) i ¥.")'“ ) i
. <3
.":'“ ‘ _,_'-‘ X -
7. SIGNALS BEYOND THE 8. GUOUND RETURN-Ground 9. ~LWTOI L 5.G..aLl — Ne
SHADOW — But you may pitch isn’t perfectiy flat, So you are apt mat.er whai's wircity brivw you
a signal orer the top and get to get littie cchoes from almost —you cun Bl sigdals snu

cchoes from objects beyond. any land. expoct cchoes.

5



CATCHING RADAR ECHOES

TRANSMIT — When & Rader sig-
nal is actually sent from the plane,
it behaves more like this. Imagine
pitching an infinite oumber of
balls all at once. They travel to
earth in straight lines. They hit
whatever is within range of the
Radar set. Some are sure to bounce
back and some will not. The ‘pic-
ture below shows how the echoes

depend on what i below.

RECEIVE — The echoes return like
this, They cepend on what the
signal hits. You get strong returq
from right under che planc, fiu.r
the cities, mountains, 2ad shigp.
Weak echoes come from the
ground between them. And o
echoes returr, from the luke o e
villey beyond the mouniain, o1
the ocean. The strength of cxch
echo and the distz 2ce it travels are

THE CATCK

both important.

uusLimlleLl1111L111111111411*

10 11

A

ECHO MAKES
¢ h
A BLOB OFf :LIGHT}

ON THE P.P])} ~
Radar waves travel a1 2 C
constant s?ced (about
186,000 miles per sec-
ond). So the time it takes
for signal and echo to
go and come is in direct
propostion to the range
or distance. By plotiing
the time you can read the
distance in miles.

¥

'-,.4

~
> \

MEASURING THE DISTANCE — Echoes are plotted on
this sweep line of the P.P.L. (Plan Position ndicator.)
Promigence varies with the strength of the echo. Range
{or time) is read from the center (which corresponds to
your position) to the outside. The location of the sweep
line depends on what way the antenna is pointiag at that
sostant. The top (0°) is straight ahead, or the direction
«f whe plane’s heading.

TIME THE SOUNCE O\ ! s

INDICATORY ¢ 1T

IT LOOKS LIKE THIS — As the Antenna revolves, this
sweep line repeats hundreds of (imes per second around
the P.P.L. (indicator). It paints in all the echoes around
you. You can sec the ship, the shoreline, the cities, the
valley, the mouncains, and the lake. The P.P.L is meade
so that it will “hold” these marks as che sweep travels
clockwise around the P.P.1. It becomes a kind of map o¢
plan with you in the center.




iperation

The key to tuccessful radar cpera-
tion and interpretation comes from cor-
rect use of ine antenna tilt and the
proper setting ¢! ths gain contrcl.
While therse i3 r.: normal setting for
elther of thess cuntroly, there is a
best setting fur eny gpecific target or
type interpretari.: This sectien will
gtress the set-.‘n . f these contrcls

as usecd for weather avcidance, put thw
operator riust scalize that they ers not
& magic formula ror 2l radar tergecs
ana w... vary or lerrsin, bescorn dis-
plays, etc.

APS//2 RADAR CONTROL

1., Turn all controls counterclockwiie
cr DOWN.

2. Place Functlion switch to STANDBY
and wait three minutes.

NOTE: The antenna tilt meter will
respond when the set 1s sufficiantly
warmed up for operation.

3. Rotate the INTENSITY coatrol on
~he gsccpe clockwlae wutii the cwesp
trace line 1s Justi bpare.y visitle.

4e AdJust the FOCUS ccuircl on tne
gcope for a sharp and clear swesp
Trace Line.

5. Set the FUNCTICl. gwitch to elthsr
SEARCH, BEACON or WEATTER, as cusired.

NOTE: When using tre 5, 10, or 30 mile
ranges, & better westher retura is
usually obtained on the SZARCH poaitioa.
For weather displeys orn tne 100 and 200
mile ranges, the WEATHER position ahouid
be used.

6. Place Beem Sel.cunar switch Lo the
OBS position for weeiher, XiP for tar-
rain. Reference: Fijure 2 &rd =,

~07E:  TJge SECTOR Soan

desired. Tha Scan will. &3 Ti. Ge1.303 O
Sector aand 240 dezic. s <. Ful. Joo tals
reason observa.ion cf dze.is .t tasgole
in the directiun oi wie w.ocral. ce.ding
are sligntly luwproved by sing ECTCR
SCAN.

iy vixe 1t ls

7. Place the SCAN cwitez to either
SECTCR or Full.

8. Rotate the GALN corirui cii3%wi.)
until the acops is covercd wotk hsavy
yellow salt-ilke no’sa retui.s (Flg.
1-4). Knob should iken be tir:.d
counterclockwlse wniil & ..r, -..iit
trace of salty flecks sw.ll reawin.
(Fig 1-B).



60

MAP BEAM, SHOWING SHADOWS BEHIND PROMINENT TERRAIN FEATURES

b-——i:
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»

MAP

OBS BEAM, AS USED FOR AVOIDANCE OF THUNDERSTORMS AND TERRAIN COLLISIONS

8
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PROPER GAIN SETTING
Figure 1.

9. Range Selector - As desired, usual-
ly no greater than 30.

10. Set the Antenns Tilt.

NOTE: Setting the antenna tilt correct-
ly is very imporiant for weather inter-
pretation. A good rule of thumb is to
run the tilt up until ground clutter 1is
Just visible at the outer edge of the
scope. This will allow readable pickup
of all storm echos. (Figure 2) Ocassicn-
ally, when flying through storm areas,
it will be desirable to run the tilt up
momentarily to estimate the height of
the storm.

1l. Set the Stab control as desired.
When placed to the STB position, a gyro

in the antenma unit will compersate *ne
antenna for both »niteh and roll.

’ YR E

TILT COULD BE TOO HIGi

(No ground clutter reference)

Al 2y .8 kd
PROFE: TILT

Figure 2
The above conirc. . a.v a.l that are

generally used for weuther interpreta-
tion. However, in rany cases (.o otlher



controls will prove helpful and may be
used and, for that reason, & brief ex-
pianation of each 1s given below.

HTR (Heater) This switch is on all APS-
42 controls, however, it is important
only to the older model antennas. In
the later models, the antennas have no
need for heaters and therefore are not
installed. The switch is left on the
newer models to satisfy interchange-
ability requirements. In the older
models there are two heaters, one of 75
Watts, and the other 375 Watts. The 75
Wett heater 1s thermostatically con-
trolled and is usually sufficient. In
extreme temperatures the 75 Wett heater
is insufficient and, in thls event, the
375 Watt heater may be turned on to pre-
heat the antenna by placing the HIR
switch to the HIR position (Use it only
as a PREHEATER).

A-J Control The Anti-Jam control is
normally left in the OUT poaition. Turn-
it to the Fast Time Constant or Instan-
teneous Automatic Gain Control (FTC or
IAGC) position enables the operator to
reduce the clutter on the scope for the
entire range of the set. Use the set-
ting that gives the best results and re-
acjust the gain, if neceasary.

NCTE: The A-J switch should not be
used unless definite improvements are
ncted as the overall sensitivity of the
set ‘1s reduced.

STC Switch This control is similar to
the A-J control in many respects as it
&lso reduces clutter. In addition, it
will reduce the return from targets up
to a maximum of ten miles. Occasional-
ly, a nearby city or rough sea will ap-
pear too bright on the scope and can be
diminished by using this control.

[une Control This control has two po-
sitions AFC (Automatic Frequency Con-

trol) and MANUAL. Use the AFC position
in all normal operation. Manual tuning
is used only when the auteomatic is in-

operative. This will be indicated by
severe spoking on the scope or loas
of all returns,

Relay Control and ID (Terget Discrimi-
nation) feature of the Range Selector.
On the TD feature of the Range switch
the display on the scope is delayed
from 5-175 miles as indicated by the
delay control; and only a 30 mile area
is amplified.

Exanple of TD Operation Assume a tar-
get that you want to scrutinize is 150

miles out. First, place the range
switch to 200 and observe the target

on the sixth range mark. (25 mile range
marks at this setting). Rotate the de-
lay control until the delay (variable)
marker i1s just below the target in
question. Switch to TD and the area
from where the delay marker appeared
plus 30 miles will be displayed.

Echo Interpretation

A radar scope does not picture tur-
bulence, hail, or tornadoes. Insofar
as weather displays are concermed, it
pictures only moisture. There is no
differentiation between moisture in the
form of rain or hail, but from the mois-
ture return we attempt to identify de-
grees of turbulance and probable hail
areas.

Zurbulence

Turbulence is caused by sheer.
Sheer occurs when wind flow in adjacent
areag varies in direction or speed, or
both. The degree of turbulence is in
proportion to the difference in wind
flow speed, angular change of flow di-
rection, or both. Turbulence is ex-
treme in thunderstorms because vertical
currents of air are flowing in opposite
directions at high rates of speed.
Schematically, these updrafts and water-
loaded downdrafts are shown in Fig. 3.

The degree of turbulence encountersd

10



during flight through eny such area is
dependent upon how fast the aircraft
passes through the sheer zone. Tc a de-
gree, the pilot has some contrsl over
this by slowing down when storms arse
penetrated, but this slight control is
not nearly as effective as picking an
area of more gradual sheer gradient.

! UPDRAFT

: /\ . MOa o
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3 INALREN
w\ujw%%o o 1,1
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A L N
s A L

I

|
!
}
|
!
i

4

Figure 3.

Radar enables & pilot to "see™ and
avoid areas of maximum sheer (turbu-
lence). If his set is equipped with
contouring circuitry (iso-echo), he can
choose a flight path through aress of
most gradual sheer gradient. Contour
circuitry (isc-echo) is presently being
installed in some MATS APS/42 equipped
airecraft.

Since rader echos shown con the
scope picture moisture content, this
can be pirtured as in Fig. 4.

Contouring circuitry blanks cut re-
turns above a fixed degree of bright-
ness. With this feature the*storam echo
depicted in Figure 4 would appear &s
shown 1n Figure 5.

Firequently two storms that appear
approximately equal in size¢and inten-
sity without iso-echo (Fig. 6) are
found to be of considerably different
i?tensity when viewed with iso-echo(Fig.
7).

11
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Actually, were we to fly through
atorm A, we would probably encounter
conditions as in Fig. 8

In storm . ...g 6 and Fig 7; how-
ever, the gradient is iuc- sharper,
therefore, applying the ruls that tur-
bulence is proportionate itn *he speed
of passage througzh sheer, we know that
storm B should be avolded.

Is there any way compers.ive sever-
ity of storms can be determinea without
iso-echo? Yes, to some degree. By de-
creasing gain on the set, the target
will grow smaller, Those which decrease
the most are the least intense. This
gives an approximation of iso-echo, as
illustrated in Fig. 9.

WITHOUT ISO-ECHO

Figure 9.

LOW GAIN
Figure 9.

Use of low guin &s a means of determin-
ing storm intensity cannot be consider-
ed as accurate as iso-echo, but nay
help on occasions when all storms can-
not be circumnagivated.

If the "low gain™ techaigue is prec-
ticed, the following procedure is sug-
gested: Mark the normal gain setting in
order to return to this exact 3etting.
Decrease gain to obtain some ‘larget
fade and mark this setting. (Fig. 10).
Any time a check is made for storm in-
tensity, ALWAYS decrease the gain con-
trol to the exact low setting nark;
then ALWAYS return it to the normal gain
setting mark. In this way the compara-
tive pictures will always bc in the saue
relative proportion. Any otrer aetting
will give the operator an c:roneous im-
pression of storm intansitiy.

Scuadard
JDacmum
Low / Gain
Setting \
/ |
/ ;
GAIN CONTROL

Figure 10.
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Hall

A good procedure for radar identi-
fisation of probabls hai’ is to watch
faor, identify, and avoid the following
scho patternss

Point Fingers
Hooked Fingers

Soalloped Edges

Hall shafts appsar to form quickly
in active thunderstorms and constant
soccpe monitoring is mandatory during
f£ligkt near such storms, Any time a
storm ‘a changing shape fairly rapidly,
chances of hail ghafta’are excellent.

Fig. 11 shows socope presentations
of fingers and scalloped edges &l. typi-
_oal hail shaft echos.

Shafte of hail normally fall from
the thunderstorms rather than from tha
imner heavy rain ocre. Winds often oar-
ry these hail sahafts well out into
clear areas adjacert to the storm. In
the Severe Weather Warning Centerl!s
hail sunmary, it was pointed out that
hail enaounters below 10,000 Feet were
predominatly within two miles or leas
of the storm, Betwnen 10,000 and 20,000
Feet hail encounters ranged up to six

niles from the storm.

All hail echo and heavy turbulence
tyre returns should be avoided by five
miies or mors below the freezing level
and ten miles or more above the frees-
ing level. By using the 30 mile range,
you should be able to fly the immer
oircle between the storms and above the
freesing level you should be able to
push the second circle between the
storms. (Fig 12)

L
»
T

Figure 12,

Any time a "Figure 6" echo
is noted, it should be given
wide berth as there ias some
ovidense to indicate that
this echo pattern is repre-
sentative of tornadoes.
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use it.
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¥ If your set has no
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an attempt tc siculats
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C-118

Section 8

Chapter 1

INTRODUCTION

General

Alrcraft Performance, once labeled
"Cruise Control" is a general term
which describes the overall function
and efficlent operation of an aircraft.
This study includes flight planning,
taxeoff planning, power predictions
and, of course, cruise control.

The Computer or a siide rule is a nec-
essary part of aircraft performance
calculation and will be one of your
most valuable time savers. With it,
you can solve complax alrcraft per-
formance problems rapidly and ac-
curately. These, however, are only
as accurate as the individual opera-
ting them, You will benefit greatly
by developing skill with these "Tools
of the Trade,"

Takeoff is perhaps the most critical
part of flight operation, Modern air-
craft, such as the C-118A, are design-
ed as high performance machines, but
ycu must be able to determine the per-
fcrmance canabllities of your alrcraft
urder all conditions so that you can
recognize the danger signals exhibited
by an aircraft which is less than per-
fect, Takeoff planning will insure that

your atrcraft operating weight 1s within

the limits set up by aviation author-
ities to be safe margins under any op-
erating conditions,

Ciimb data will include such facts as
fuel predictions, power requirements,
airspeed computations, and distance
predictions,

Cruise Control will include finding
and setting power with five differ-
ent methods;

Maxinum Range
Long Range
Maximum Endurance

8-2

Constant Brake Horse Power
Constant True Airspeed

Each of these methods has its own
application, and each is indispensable
for {ts own reasons.

Flight Planning, while often the func-

tion of the navigation and briefing
department in cooperation with the
crew navigator, is still the concern
of the entire crew, The flight plan
information will include fuel load,
time factors, and speeds,

The Engineer's Flight Log, MATS Form

52, i3 the complete record of the en-
tire flight, as far as aircraft and
engine performance i{s concerned, Re-
quirements for its use are set forth
in MATS Regulation 55-26, This running
account of flight performance may be
used to detect possible future fail-
ure of components, errors in operating
techniques, discrepancies in weight
and balance figures, and aerodynamic
correction factors,

The study of alrcraft performance
1s like the purchase of an insurance
policy, except there are no premiums
to pay and the policy-holder is the
real beneficliary. Your reward for
proper use is a longer life, a safer
flying career, and a professional
position in the aviation field,
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Chapter 2

TERMS AND SYMBOLS

In order that you may recognize Vi/d - Velocity for maximum
the terms and symbols required in this l1ft versus drag
study, we will list them in the gen- Vg - Stalling Speed
eral order of thelr appearance, Refer (Zero thrust)
to this list often, for recognition of Vng - Go-no-go Speed
the terms involved is a large factor Vac - Accelleration Check Speed
in performance accuracy. Ve - Refusal Speed
Vto -~ Takeoff Speed
Hp - Pressure altitude with Vme - Minimum Contro. Speed
setting of 29,92 Vmax - Maximum Speed {redline)
Hyg - Density altitude, Hp NM/LB - Nautical miles per
corrected for OATc pound of fuel
OAT, - Outside air tempera- FF - Fuel Flow (pounds per
ture, corrected for engine per hour)
compressibility D - Distance (usually irn
OAT; - Outside air tempera- nautical =miles)
L ture, indicated F - Fuel in pounds
fon - SMOE - An air density 7\' - Greck LTA - Propeller
reciprocal efficiency (895%%)
IAS - Indicated Airspeed R/D - Rate of Descenl in
BAS - Basic Alrspecd (IAS feet per minute
corrected for mech- MAP - Manifold Absolute
anical error) Pressure
CAS - Callbrated Airspeed CFL - The distance represented
(BAS corrected for by the liftoii or stop-
position error) ping point with eugine
EAS - Equivalent Airspeed fatlure,
(CA3 corrected for GW - The "sca.c" welght of
comaressibility) the alrcrafe
TASK - True Airspeed Knots

(EAS corrected for Hd) A
Z\ - Greek sign "DELTA"
= Error Factor

K - Engline power constant
(283)
CAT - Carburetor Alr Temp
(OAT + 5° C)
BHP - Braxke Horsepower
BHPp - Brake Horsepower predicted
BHP » - Brake Horsepower reject
BHP - Braxe Horsepower correction
BMEP - Brake Mean LEffective
Pressure

BMEPP - Predicted
BMEP, - Reject
BMEPo - Observed

DP - Dew Point
AWF - Average Wind Factor
RWY - Runway

L=3
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Chapter 3

Section 8

THE COMPUTER

The Computer is a circular slide
rule to which two supplementary scales
have been added; airspeed correction
and altitude correction. Using the
computer, we can solve mathematical
problezs and airspeed and altitude com-~
putations quickly and easily. The out-
er scale is calibrated in miles and the
inner scale in minutes. In the inner
acale, a shaded trisngle called the
speed index 1s placed at the one hour
poaltion. Also, the face of the com-
puter is sc calibrated that any rela-

Muwltiplicatlon

Problem: 7 x 13

Solutions Set index 10 on "inner"
scale opposite mumber multi-
plying by, (7). Read oppo-
slte nunber to be multiplied
(13) on "inner" scale, to
find answer on "outer" scale.

Angwer: 9l.

Division

Problem: 39 ¢ 13

Solution: Set number dividing by (13)
on "inner" scale opposite
number to be divided (39) on
"outer" scale. Read answer
on "outer" scale above "in-
ner" scale index 10

Answers 3.

Time ate

Given: TASK 180, time in-flight,40
min.

Find: Distance traveled.

Solution: Set the speed index (triangle
shaped mark on "inner" scale)
opposite 180 TASK (18) on
"outer" scale. Oppoaite 40
min. on “inner" scale read
the distance traveled on
"outer” scale.

Angweri 120 Nautical Miles

8-4

tionship between two numbers, one on the
outer scale and one on the inner scale,
will hold true for all other numbers om
the two scalea. Thus, if 20 on the inner
scale is placed opposite 10 on the
outer scale, all numbers on the inner
scale will be double those on the outer
scale. This feature of the camputer
permits one to solve for the fourth
term in any mathemat'~al problem in
proportion. The following examples

are presented as a guide in using the
Computer.
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Time and Rate

Given:

Find:
Solution:

Answer:

TASK 180. Distance to travel
210 autical !fles.

Time required to fly distance.
Set speed index (heavy tri-
angle-shaped mark on "inner"
scale) opposite 180 TASK (18)
on "outer" scale. Opposite
210 (21) miles on '"outer"
scale, read 70 (7) minutes on
"inner" scale, or 1:10 on
inntermost scale.

70 minutes or 1:10.

Fuel and Time and Rate

Given:

Find:
Solution:

Answer:

Fuel flow 2,000 1lbs per hour
TASK 196. Distarce to travel
525 Hlautical liiles.

Fuel required.

Set speed index opposite 194
TASI{ "'outer" scale, read be-
low 525 Nautical !l'iles "outer"
scale for time required for
flight 2:40. Reset speed index
opposite 2,000 1lbs, per hour
fuel flow on "outer" scale.
Above required flight time on
"innermost" scale, read fuel
required on "outer" scale.
5,350 lbs,

Convert EAS to TAS

Given:

Find:
Solution:

Answer:

Equivalent airspeed - 180 !M’H
Pressure altitude 9,000 Ft.
Temperature - 10°C.

TAS

Using Airspeed Computation
Windcw, adjust rotating disk
to bring the temperature
-10°C. opposite the figure 9
(9,000 Ft pressure altitude).
Opposite 180 MFH (1€) on
"inner" scale, read the true
airspeed on "outer" scale.
True Airspeed - 203 NP,

Section 8




c-~118 Suction 8
Convert TAS to TASK

Givent True Airspeed 203 MPH.

Find: True airspeed Nautical Mileas.

Solution: Set 203 miles on rotating disk
opposite index marked "stat".
Opposite index marked "NAUT".,
read Nautical Miles,

Angwer: 176 Nautical Miles per Hour.

NOTEs A third index arrow marked KM
will show the equivalent
distance in kilometers.

Find u ude

Givent Indicated altitude 9,000 Ft.
OAT -10°cC,

Find True altitude

Solution: Using altitude computation \\
window, adjust rotating disk Ss\
to bring the temperature -10°C N ey
opposite the indicatec(i altitud;a \§\ W t "
9,000 Ft. Opposite 9 (9,000 Ft 5NN @
on "inner" gcale, read true \:“ &6 6&(”?"
altitude 8,780 Ft on"outer"scale. °

Angwer: 8,780 Feet.,

CENTIGRADE ) ] [é

"

Find BHP
Given: K-283, RPM-2800, BMEP-230.
Find: BHP.

Solution: Align K Constant 283 on "inner"
scale with engine RPM 2800 on
"outer" scale. Read BHP on
fouter® scale above BMEP 230
on "inner" gscale.

Answer: 2280.

Eind BHP Gain in Descent

Givens K-112,200, Gr.Wt. 90,000, R/D
500 Ft/Min.

Find: BHP Gain in Descent.

So’ 1tion: Above 112,200 on "inner" scale,
align aircraft gross weight
90,000 Lbs at start of descent.
Above rate-of-descent 500 Ft/Min,
on "inner® scale, read BHP gain
on "outer" scale.

Answers 401. '

8-6
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Find Nautical Miles per Pound

Given: NM-270, Fuel used 23GC Lbs.

Find: Nautical Miles per Pound.

Solution: Align distance covered in
NM 270 on "“outer"™ scale
above fuel used in Lb. 2300
on "inner®™ acale., Above in-
dex [IQ] on "inner® scale
read NM/LB .117.

Answer: 117

Find E!E (SMOE Factor)

Temp, -5°C., Hp 10,000 Ft.
(SMOE Factor)

Using airspeed computation
window, align corrected out-
side air temperature -5°C.
with pressure altitude
10,00 Ft, Above index
on “inner" scale, read:-

= 1.1637

1.1637.

Given:
Find:
Solution:

Answer:

Find BHP Reauired at Hd

Charted BHP 1100, 3J& = 1,1637
(standard), = 1,20 (actual)

BHP Required at Hd.

From specific rangs curvs align
charted BHP 1100 on "outer"
scale above 21,1637 (ut
standard conditions) on "inner®
scale, Above aotual = 1.20
(Found on Hd Chart) on ".innenr"
soale, read required BHP on
fouer" soale,

1135 BHP,

Given:

Find:
Soclution:

Answer

Section &8
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0-118
PRACTICE PROBLEMS
Multiplioation 31. 199 ¢ 2010
32, 245 ¢ 1135
1, 192 x 1,1637 L 33, 1,909 « 18,720
2. 3190 x 5.8) . 34, 22,140 ¢ 5.88
3. 350 x L0761 @ 0 _ 35, 1,695 ¢ 16,970
be 1150 = 1.4 L I, 36, 2,550 ¢ 29,140
5. 1905 x 175 2 37, 229 + 1.2637
6. 1l x .17 I, 38, 235 ¢ 2,260
7. 190 x 1150 B —— 39, 2,“0 * 01250
3. 201 x 1,2901 B e "R 30,900 + 5.7
9. AAO0 x 5,72 S
10, 2260 x ,1090 L i —
go ‘]}.20 X ;56 B —
. 16x. - Peroentage
£ e I— T
. x 5, e 1. of
MR = p o
16, 188 x 1.3866 e 3. 5.68% of 2,150
17, 1890 x 1355 . e ——— Ao T6% of 2,500
19. 19,6(0 x .1035 Lo . w of 1,650
20, 210 x 1,0921 - 47. 6.49% of 2,200
48, 95% of 218
49. 25% of 1,920
50. 4-0” of 2'130
Division
il —— oW
. 2 + 35 B e—— 5L, 2,
2. 230 ¢1.0020 s _______ 53, 1010 2,09
27, 17,000 ¢ 5,95 & ————— o 1,160
29, 199 ¢ ,1355 o 56, 0 ¢ 35 90
30. 2,020 ¢ & - My e 765
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Cc-118 Section 8
CHEPTER 4
AMOSPHERE

Since the &ro:
the aircraft, i«
its perfonrance;
pressure and cuts:os
variable; it he:
standards o!
adjustments i~
craft performs: .
these standar-< - S

BE LT o @inoots 0~ che Al-18 curve, enter with
' * Froceed vertically to the

I Temperature correc-
a0

S

g (')

¥

Sea level
Sea leve: cvt, el e R s T Cpres with the
o © a*iyv e the Hp

coeTEpYeSsert i ‘ W owrons. s oavizontally to
North latitude .. : - oL end oo b bal :,QOO) .
As altitude i :
creases, whic- : 2 "y is the rec-
to show a chargi " tnrecl ol the retstove alr density
curm which varies

Tt
TR

at a "normai i< - LTl wioclows g matbems
ly 29C per "~ 0 o 0 Tioiues o Toos trrorly as KBd, The SMOE factor (AR)
at 9000 feer, e oot cLmeran ra Jar oauy Hd may be fourd from figure
would be: number Al-Z21. The SMOE factor may be
used to compute truc airspeed:
15°C (S.L.; - (.o 1
=15 - 18 « .7307 TASk = V5 x EAS
“r 't omay heo used (o compule poWwer re-

Density alozco . R cuivements ar varied altitudes.
based on pressure i o i g
outside air ter N
may be though or .,
altitude" 5o far .-
i3 concervied.

Alrspred symro' < .=d corrections
crmors ol 7o the alrerew

‘ . “‘ons seem small
R 17z performance
.81 0 oy when the

ST omarste.,

L
L]

Outside &ir oo ono o - = SRR
(0ATc) may be :nuni - : O
pressibilicty corvert o - g ta P sl s cowemos s teIms ares
temperature indicaz’ 3 o v el g
temperature gage.,
charted on the Al.:
correction to Compre . st o CAS ratad sl raosesd
density altitude tne -+ s e s EAS  £iivalen strapeed
by reading Al-20 "Jenaiv o aligtode Jharn,® TASk True A ruzest (Hnots)

A4S Tadicated sirapeand
- BN s

For Example: IAS, vorvected T oo pnzvrament error

Hp - 10000
OATY - SRS
CAS - 139
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Section 8

Chapter 5

THCINE PEAFORMANCE ( TAKEQFF )

The power plont, which not only
provides propulsion pcwer. tut also de-
livers powsr to drive acasscories, oan,
with complex instrument cnd mechaniocul
systems, bes controllel =mcmpistely. The
potential power outoul be predicted
ir. some ingtances bt/ ° £
scme of the warn.n rigrs’
by these instruments.

In order that ar ern;
its expscted time in sev.
erating linits must bLe ¢

-y 8erve
sone Op-

A. Cylinder pres:urs must be re-
strioted under all sond::i-ns {Max
BMEP),

B. Rotation speeds must be hald
below speeds which resgult In cxcessive
centrifugal forces (Mux RPM),

C. Time perioda for higier powsr
operation must be observed as engines
would necessarlly ts heavier if unre-
strioted (Max Time =t Mex Power),

D. Temperaturse ausw be olosely
mcnitored to prevert premature fail-
ure (Max CAT & Max CHT).

E. Input pressurea musi be re-
strioted (Max MAP).

Engine power citnut, however, ie
offected by the sams forces whioh ef-
feo: an alrplane in flight, p.us othcre
peouliar only to thas angline:i

A. Pressurs (3;}
phere

£ tha stmog-

B. Temperature (OATs) or (RWT)

C. BHP deficiency from isuhaniocal
czuses

D. Humidity, where combustion sup=
porting air is repluced by water.

let's look at these factors one
at & times

First, pressure below standard
sea level 29.92 will result in luput
pressure drops und eventually s qon-
dition where the throttle has been
advanced as far as possible apd from
this point on an increase in Hp will
result in a loss in BEP. This power
loas is plotted on the A2~9 operating
limits ourve. Coaversion lines exist
for take-off power (Mux PWR) wet & 4ary
and for normal rated (METO) power. It
can readily be seen that we are in part
throttle WET to 2600 ft., at part throt-
tle DRY to 4500 feet and at part throte-
tls METO to 7,000 £t

Our second computation entry
should be mechanical brake horsspower
deflciency, which is often called in-
stallation effest. This value will be
posted in the ajiroraft by the Squadron

performance engineer, if it exists., It

{s loes of power caused by conditiona
¥ithin the engine, and should never ex-
ceed 150 BHP/ENG average.

The third "power reducer® is tem-
perature, OATo or RWT, Temperatures
above standard result in a lower air
density, which results in less combus-
tion support. This povwer loss may be
computed asg

Part throttles .17% loas per °C
Full throttles ,.35% loss per °C

NOTEs Degrees centigrade means hotter
{han standard. Increases in loses rate
at full throttle is common with gll
reciprooating engines,
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The fourth computable loss 1s caused
by humidity, as moisture replaces dry
air, and the moisture, being about 5/8
as heavy as dry alr, causes enriched
mixture., This enrichment will result
in a percentage power loss which may
be plotted as shown on the A2-3 curve.

Brake horsepower available for take-
~€7 may be found from plots on the A2-4
curve for "wet" power and the A2-5 curve
for "dry" power.

Note: For alternate grade fuel, use
A2-6 and A2-7 curves.

Begin with a coordinate point on the
graph with pressure altitude (lip) and
carburetor air temperature., Proceed to
the right to the base line for humidity
then curve parallel to these guide lines
to where your "chase" line intersects a
vertical line from an altitude corrected
dew point,

Next, to the next base line, where,
1f wé are at "part throttle" we may add
manifold pressure to the value shown on
the small pressure scale at the lowcr
right of the page. At this point, after
adding the allcwed vapor pressure, read
your predicted BHP from the graph scale’
at the right, Subtract from this the BHUP
deficiency (mechanical defect) and you
have determined the correct predicted
BHP for your takeoff,

The only instruments, however, which
give us a BHP indication, are the tacho-
meter and BMEP indicator., Therefore, we:-

must convert our BHP available to a BMEP

value to give us an instantly recognlzed
standard. This is done with the formula:

pip = BMEE_x RPM
K
where: K = 283
orﬁ BIIP _ RPM
BMEP K(283) (2800 at T.0.)

Section 8

This BMEP resultant is predicted
BMEP (BMEPp). Regulations allow us
to accept 95% of this and still com-
plete the takeoff, Therefore, BMEPp x
.95 = BMEPr. If less than BMEPr is ob-
served on any BMEP gage, the engincer
will call ABORT (This is subject to
the discretion of the aircraft comman-
der) 4f VR is less then Vrp. Further
this 957 power will be used to com-
pute the aircraft performance figures
which\\W¥11 be guides during the take-
off run,

Now, let's try finding a power
prediction for a takeoff, using the
following conditions:

Hp Sea Level
OAT 820 F
Dp 78

BHP Deficiency 100

First, we change OAT to °C by
using the Al-23 curve, B820F = 289C,
Since our engines use carburetor alr,
we must convert this OAT to CAT,

OAT + 5°C = CAT
28 + 5 = 339,

Now, on the A2-4 Curve, we find

- first, the intersection ol ilp and CAT.

Next, move to the humidity sectiou,
and following the gulde liaes, move
to’ the humidity value of 73°F. oxt,
move right, to the MAP {ucrease .ase
line and, since we are at part throt-
tles (we reach full throttle wel at
2500') guide up to the pressurc value
as shown by this graph (1.0'"lln). Reaa
the predicted BHP here as 2300. Sub-

‘tract the 100 BHP deflcicrey, aud

our prediction becomes 20( 0.

BLiP (2200) - WM (24800) !

BMEP K (283)
BMLP, = 222

. Since BMEPr = Y57 BMLPp, wo rind
this factor to be 211 LMEP, and our
95% BHP consequently, is 2CU0,

H-1Y
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Soecion 8

Using the same methoss in ing AS->
chart, the entire group of engine per-
formance figures may be ploriod zs ol
lows:

MAP Pressure Increase
BIIP Chart

BHP Deficiency L
Bi{P Predicted 300
BMEPP
BMEPy
95% BHPp

From charted iifors: W AN
accurately detcrmincd .- -y '

able, and we are nuow
aircraft performan.e
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Irl the
conduct of
certain rules .
minimum requirenentc

performance 1"d 14:”)'" ahald

aircraft.

These
and minimume s
USAF and VAT

Zero Fue’
Max Landir -
r faknad

SL
Max Vg
Min for %

Yin R/% 1
Hax crogas’

Our first concer
nerformance on takac
the rross weight doe

b

tural limiations, /i

time CIL is at ev
way length) and &
FPM rate of climk om

Also that the 57 -l

cle clearance in =

when on three er-i =

120 55-6)

Note: Recuired vii -

climb is based
twenty degroees

inoperat:i =
paragrani ..

55-17.

Two factors
may be found on
tors are:

Allowable Cio
Critical i’

™o

b TR Sanl ot Tal

Al s

161

h oaireralt
to be sure
exceed struc-
the sane

P

S v

) r
Y o
low a 100
e angines,
Do dor ohata-

Section 8

CHAPTER 6

RUAIICE (TAXZOFF)

Let us continue takeoff nredic-
ticie under the condictiors enumerated
in Jeapter 5

H. ~ Sea levei - AT 2990

QL™ fyeils

Runway Lengih -

Fonwar

Vormally, iodno
will. be used as a
pianning. Plans T
or a dry takeoff, oot LIl

G will be based or wes

s L'.;f’ :«.ble BHP
T faleenf?
e for o oa waet

First, we must determire the wind
alfect on our tareofl. Znter the A3-
19 chart with the 40P wind a2t 20 knots.
Read the crosswind cuuionent at 13
‘mots (within lirst: ) :nd the runway
£ind component as “.7 mots (15
headwind ).

Tow compute a 1oleorC sotor from
57 TMEP correctec oo e, (it oaliitude,

Enter the a3-7 ..~ 7.0 the take-
off factor. lbove -~ -1~ 1277 to the
gross weight, Tirco irt, meve
vertically down *o - "ri iine,  Fols
lowirg the suifa- L. - o ;3“ ol
the AVT, loving o . Loouton ol
i\e chart, jouw oo : TuroL o wet

takecff corcitics . B
computed ir. tie < S, tne
dry takeoff fa=z

. s SN .- e -
wote: 1S wrn Lizz 28t o
under 0 T Juwst te
) It ohbll o TN
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Next, o o
termine (hat we cpe wrtlY meintatn s
100 FPM i 0 0 : N S
with . : s
Set ai v Glgie. L ST i

mb is

sample

of t.,l
iba, A

welght at whiciv tpio
still possible i1s 127,
probilem is shown in Lo

Since our GW Lo YT o0 i
clear thir we .

On Cuy vaws
perforiiance.,

Continue by rirnd! Lot A
chart, the ground v... A EGY e
off by using the ¢ = .

frow the san
takeort speed { : Che e
pilots indicat

Next , we defi:i. CoFanel npegdt
using wet and dyxv raue factnrs.

"This informatlc: :s 2:uf 24 aon Lhe
A3-8 chart, witnh the takeoff
factor, proceed horizontally to RWY
length, then vertically down to GW.
At this point, move horizontally to
wind, passing through 2'npe as {t is
zero, and follow thke guide lines for
50% of AWF. Read the ¥Ypr 2t the left.

Enyes

Note: Refusal speed (Vr' may not
exceed takeoff, or liiftofd

speed (Vto).

Now, we move to the 4L-ith «hart fo
determine an acceleratinn che point

for speed and time. As is Jhwwn ir the
sample in the C-118A.1, beni- wour picr
with the coordlnates ¢f thne groend run
(3500') and Vto mirys 0% AWF (111-7%).
Guide down the corts v 1ir2 T ¥r minas

507 AWF (104-7%), anc w0
the contour line to & nls narkeT

angd Less

will have to be more iLhng
than 1500' from
marker numbher 1is

point,

TELGns. 3 in

DAY AU ey ot

8-22

section 8

Froo wads Lnedw poind, proceed
verticaily to wind tine, adding back
the 507 ol AWF (774745,

v thibs polnt,
dlagonally along the time line
-+ time in seconds (29).

HE&ETNE Cinilt

nnt acceierated
the copilot
» takeoff

Y ke
oty e

taa

corondg,

atlrerais

i

RITEE I VT G M B Raated
ceieration Chedk po- speed and
barmed on ary tabe C k.
Soves o The SO Ly o s wen s by for
oA eVovgy L. cnuak, LRefer-
e i .
Vrisgr to Our LaiRo .., we st com-

speed regulirid for approach
the runway reguired {or
with and without reverse. Thuse flg-
ures will be based or takieolf gross
weight, even though we may be able to
dump fuel to get our weight down to
88,200 lbs, the maximum allowable for
landing.

pute s
and

Approach speeds may be found on
the A6-6 chart of the flight handbook,
and are based on full flaps for land-
ing. 130% Vg must be maintained until
the aircraft is over the spproach end
of ihe runway at » Fotane i 50 feet,
12(5% Vg is tre vejocitw =t wnich the

wheels should contact (ne landing

surface. Chare AG-b wive . (Lese speeds,
for 07,000 ibas wioss, windil

V% o= 11T Koot

AN TP

Langtnyg o ovay % may be
Cound o tne Sl s 2rts, Us-
Loa Lot 30000,
REOS . wolgihn o i 2l wind
P T L e s SiUanut re-
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verse, tho 1. i, 0 o vsoee Do g 54
foot heighr - S the
landiq ...
1520 {eet.

The only otie:. Coarmarion which
18 required on tar.... . :

time required to Jd. o oo
ter takeof{ t..
down to 83,704
a return
this time ..
7 minutes.
Qur takenf? .
weight is low = I

e
SPCT

Section 8

climb on three engines, and the crit-
ical fleld length {s le~s than the
runway available, On oix takeotf run
we will encounter no trouble {f we
have accelerated to 92 knots in 29
sec.~d8, We can stcp the takeotf at
any upeed up to Vy and safe three ens
gine climb may he established when wa
reach Veg of Y17 ¥rots,

vOour crew,

and especCiasly . = ers to
properly and a.cu At srvewict the
takeoff dara, arc . ©oand heed
every warning slv 2. sy the crit-

ical takecff n.

AL NOTICL

Thapre» 7 fas been intentionaliy
tri-d from this dtudy Guide,

%
:

s
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[
>
pes

Climb perfowmarc. = ~:itoricng : lollowing Jormuia:
immartant for b ovee o 7T 1

. - LT e TR ™o YA ——

must have a "cnam*r“ WA0H v DAL x AVERACS {_.___.
Tay Comp&re the &"‘;)s:; Cone e 0w A

cruise MOwer e o S,
dicted.

Cha.rts EY'S a0 L o ..
“lL“,

s s
wavd o oLne e i . . é + Hdl
w o

}J.,OC‘ SHP ?" ' o Tleas il ol wow 4 matter of
1500 BHE : v, Because of
2 ey sata 20 oling of tha C-IJ.BA, a

Tre distarce o R VT lavaly & atle mictwes 2onirol valve
char.s (al-1 31 mav caunu mixtures to issn relow mini-
find time, di: : Yoal i vasuss, This condition zay be fol-
climb, as well as Lue Zruss welghl oro- lowed by detonation, preignition and a
dicted for the top of climb, subsequent loss of all powsr. The

charted minimum fuel {lows may be found

BHP requiremenis for =i Jm‘n'“ maw on the A?-13 chart. Flow rates as much
te fournd on the AL~ 2y 50 ibhe hr nelow minirum may be tol-
MAP will he resel =s'i erated if CAl and CEY are steady and
ing climb on the bazi: sithin ldmits, but with nigh CHT and

R}

Iow funl flovw we mist +aeduce the BHP

‘o \ FaRLT - R
S Ll QUEe RAS

[

Turs airspesd Lr oo onnnaTy GiboLO® ,L “extad sngdss atil the flows
for MU/LE zomputatic o+, U - Lr s e rosmmended

BHP in-

+

p .(’mwﬁri‘ ¥
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Cc-118 Section 8
Chapter 9
"RUISE CONTROL

senersl

found on the Nautical Mile Per Pound
charts, Figures AS5-1, through A5-12.
o Long range speeds are 1107 V L/D. This

SN I I

Cruise control s 15

the level flighi periormance ~f en oairp. recommended long range spead line is
craft, and the v cee e shown on the cha: s, whiich are plotted
settings recu!l s ior four, three 2 .. -0 engines., BHP
to perform »=» : requirements may ¢: {uund at the in-
formance is =lsc o tersection of gross weight and the
finding the uci.ex . an speed line. The NM/L& value and thea
aircraft from norme’ expected calibrated air:peeds may be
found to the left and be:. ath the in-
There are fi- tersection point respectively.
operation, es0n s
and each with Gross weight &4.¢ BHP may be read
in any increment by interpolation.
A: Long ® - RPM and MAP may be iound on the A2-16,
B, Maxim:.. A2-17, A2-18 and AZ-19 curves. Fuel
C. Consta- ‘ & requirements and fuel fiows may be
D. Maximi se computed with the folluwing ratio and
E. Ccns:- conower Crutse proportion formula.
Cruise power charis and all cruise FF_ _ _TASk - FUEL (1 Hr)
tnformation tncludes ¢ foirlowing as- * 25% NM/L3B 10.

sumptions:

A. RAM will be used

RPM
B. Low blower is

vied whien

in select

1

1ing

nossible

* The 257 reading for fuel flow
is correct only if you are crulsing on
four engines. Factors for taree and
two engines would be 33 1/37 and 507

C. Manual mixture nEient 46 respectively.
Normal
D. Fuel flows. v . . £y oper- The lines on the N4/Lbt ciharts lebel-
ation led 110% of speed for max.murn range are
E. MAP inciode. i ab information lines sn+ whould not be used
superchargi- i for finding power seriings.
F. Alrspeeds are +. (A Gl
=20 (cowl fia- ] Maximu: ©oinge Joulse
G. Fuel in ¢l N TES/YAS
(purpie) .= : /%0 v anee) or As these cruls. .=adings are ob-
1007130 (- talned from tne sa-. rarts o8 long
H. The BMEY D2 . . . .+ ot the range cruise, we n#od only o foliow
mixture 15 asn-oo 21D but the gross weight l‘acs i the ends.
maximum endar .o i or and A maximum range sgedq & may be
some threo oo - Leis drawn in by correct:ing the ends of
these lines. Maximum rurge PM, MAX,
Loog koo FF, fuel and CAS mas {nuand .n the
same way that they o {or long
These crutse coni: ! Goave range crulse.

ve25
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Constant True Airspeed Crulgse

These may »=: crtad on the same
curves through iic expesient of enter-
ing with the EAS or TAS needed and pro-
ceeding vertically to the gross welght,

NB/LB curves are plotted for every
1000' level from Sea Level to 20,000'
for four engine operuticn, For three
and two engine opevsoion, 2t intermedi.

ate altitudes other tha -i0-i50007,
the BHP may be found . - fermula:
‘V* Charted Actual
BHP Charted - BHP Actual
When finding 5S¢~ © . tern chan

siiitude the
casrted, Hd
nezeed altitude
2de must be
syx.haust back-

charted increments o
CAS and NM/LB wilti
must be used, anu ¢ v
nearest the actuai z: °
used s0 as to include
pressure effect.

Maximum Endurance Cruise

The power for maximum endurance
cruise may be found on the A5-16, 17
and 18 charts. Power requirements
are based on gross weight, Power re-
quirements change as the gross weight
diminishes, and the BHP must be cor-
rected to allow for this change. Power
should be reset at least each hour when
flying long range, maximum range, maxi-
mum endurance, or constant airspeed
cruise control,

Constant Brake Horsepower Crulse

This is a method whereby we operate
at one power setting for long periods
of time, The aircrafi manufacturer
does not recommend operation below 110%
V L/D, so CBHP cruise should be flown
at or over this speed, Power charts
are avallable for 700 tc 1240 BHP in
100 BHP increments (except for 1240),
but normal operation is at 90C,1000,
1100 or 1200, The lowest BhaP allowing

8-26

Section 8

operation at or over 110% V L/D should
be used. The CBHP charts will be found
as Charts A5-30 through A5-43,

Note: In finding TASk and IAS on
the ODD NUMBER charts, stay
outside the shaded areas,
for instability of operation
results when we operate be-
low 110% V L/D,

Details of Cruise Control

We have covered the methods of
cruise control for the C-118 A, Now
let us see when each type should be
applied,

Maximum range cruise gives optimum
mileage. NM/LB ratings are highest
here, so this is best when distance re-
quirements are high., If a head wind of
over 50 Knots is encountered, while at
gross weights of under 85000 lbs, the
NM/LB-Ground should be closely moni-
tored while flying maximum’'range cruise,

Long range cruise sacrifices a
small amount of mileage to gain a good
fncrease in speed. Maintenance time
and utilization gains offset the small
cost in fuel requirements, The head-
wind problem disappears at long range

cruise, This is the best overall
method,

Constant true airspeed cruise is
needed when "door-open" timea must be
met or when flight scheduled arrivals
are required. This method in general,
1s the most costly in terms of dollars
per ton/passenger mile,

Maximum endurance cruise contrci
should be applied only when maximum
time is needed in the air. The low-
ered airspeeds make for less than
ideal stability, and too, the NM/LB
rating falls below other methods. Its
application then, would be for the
holding pattern, when getting naviga-
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tional fixes needed because the air-
craft iz lopsr, or whers e runway is
closed ¢ o ¢z, chstructions,

Constant brake horsepower has its
application toc. More costly than long
range or maximum range, it is, however,
somewhat easier to use, This method is
not recommendc:y fur use Yy MATS.

Cruise pexzoor o o 5 the resl in-
dication of the . aginte condition
of the aircraft, ~arted values may
not be met due *- .~reased drag, or
weight errors. “z aircraft does
not deliver o' 7, ra-enter the
NM/LB curve v: - 2ludl BAS. move

Section 8

up to the BHP setting, ana at this in-
tersection, read the ™apparent® or
"performance” gross weight. The differ-
ence between performance gross weight
and logged gross weight is referred

to as /A GW. It may be plus or minus.
Power should not be re-computed to
include this correction factor.

Sruise contyol then, is not just
a means of getting an aircraft from
one part of the globe to another, but
it 18 the scientific application of
proven values to the performance of
the aircraft so it may be moved be-
tween those two spots safely, and with
optimum efficiency.

Semple Cruise Power Readings

Hd
GW
CAT
LR MR
BHP 1075 1000
RPM 1990 i870
BMEP i53 151
EAS 195 182
TASk 227 212
FUEL (HR) 1972 1733
FF 593 434
NM/LB 13150 .1165
CAT o 10
MAP 3.2 32.7

10,000 FT
100,000 LBS
+10 ©°c

*CTAS ME CBYP
1110 890 1100
2050 1780 2100
153 142 148
197 144 196
230 168 228
2044 i 1960
512 400 495
,1125 . 1050 L2 i1
10 10 10
33.6 N/A 32.9

* REQUIRED TASk = 230

32/
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MODEL, C-118A MAUTICAL #ILEE PER POUND OF FUEL—FOUR-ENGINE

DATA AS O 2.13.89 15.000 FEET - STANDARD DAY

BASID OM: LEAN-RIGHY 711 LOW ALOWER INCINES: RI008-52W
RICH-CALCU T ATT0 5hta = 1183y FUEL GRADE: 118/148

SN VRV

TR NI
I Makiest o

b
™

D FOR |
IMAXIMUM RANGE
L LR TN
~RECOMMENDED LONG RANGE
CRUISE SPEED (110% OF V,,p )i
R B L B N A

i

B0 mi

Z

=4

MNAUTICAL MRS PER POUND OF RUBL

i

,‘éj

W

B

1

SEES ¥

{Powe:: above 1B0Q BhPos
Hlare viad onte weith '

ETES /142 gro

do il

230
CALIBRATED ARSPERD (KNOTS)
N L I NSO X U B LY

T

!
a8
ool UMOT

g8-28 Figuis - Bt R
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Chuapter 10

DES

A "controlled descent” im degir-
able to glve mora efficient aireraz~
operation., The zrrper power wilili e~
sult in higher o757, [ess cpark i
fouling, lover 7 e sawer e
cating etrains. 1 Cotenaity
in descent may - R AR
puting "BHP Geln”’,
power irncrease i
the inorease in ;.. -
1ife.

This g&in R . TS T TS |

BHP gair

Where

1

G4 Sl

RD 2 rate i L2szent U

FPM)
7\ propeller efficlency (85%,
330002 Toot pourde o work oer minsta
Per horsepover.

N = Number c¢f engines operatinz.

TN
MR B
i

ENT

For four englie descent, thia
formula would read:

BHP geip *

cr
A - -
RD 112,20C

This gain, subtracted Zrom lpg’
sruige BHP will resull in BYP required
in descent.

Degcent 1is congated 1o traffic pat-
tern altitude oniy.

True alrapeeld in descernt may be
computed with the Zormulasas

{
TASK = 45 X LS
/
Yo = H
! 7 e \.1
Ha = [:l/.; (ndy =~ n;zu-g-}id‘z

84
U
?.-
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Section 8

Gheplar 11

FLLGAT PLARRING

Four engine {Ligrt slamning for the
C-118A is dore gi:ickly and nccurately
with MATS Manual 55-2, Thin aei of
Charts will give filght informatlon in
{ts entirety for m ry dpnqihy aititudes
exd many grons welphts
A sample problem »ioton cfues

T.0. GW
e FIREBP IS
A‘n’F t‘ IEGR IPE N
Distance i MM
Enter chart <7 T
AW and then to SoL.o L 0 oo, Lu
vertioal line croncoo Ton o eepained
reference, read {. - cunl oer
24650 1bs. FKNow =5 7 oon the dngh
ed line labelec Lo LAt rend the
average true nt SO Enato. b

at bottom, rend -}
enroute as 11 + 12,

Fuel load will he as followst

€ <tdmfr\d timn

Flight plai fuel 2427
10% emrouts rese e 2470
Alternate alrport (%} 135C
Holding (**) 2100
Warm up, Taxi, & T.C. 075
Descent £
Wing Heaters (###) 75
Cebin Heatars (#%#) ZEG

lower Shift (*#»#) .
Added BHP ander icing WX [wwsme) 40,

8-30

(®*) if slternate 1s required
{##) 1 5 15 with alternate
1 + 45 1f no alternste
1 + 45 if north of 520 N,
"

+ l% 1f Aifska or Alsutians

‘ : ik t\do hours of

filght,

it 400 1ba per hour for antiecdi-
pated lcing in excess of "light®.

We may alsn pinn our flight for
w7 Henee Orades 1y Sinding climd
coietiome Frepnothe A2-1 and A4-~2

cbron, bhen determining crulse pre~

@'zhinng fron the A5-22,23 and 24
sharta.
Now suppose the Sv. 1 engine falls
s 1ta. We now need a quick and acou-

Lo resding on three-engine cruise
~peraticn, Charts £5-25, 26 and 27 will
#1ve thic information. Also Zncluded
ur2 LWwe-engine piarning charts.

These {liight planning documents

JUST NEVER be used as crulse control

suldes. MM 55-G 1s based on CBHP cruise

«nd the 4,3 and 2 enzine long range pre-

ulztiorn myy bo 1ad. geod through power
nutinge (changed esch hour) for the
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T

MODEL: C-118A
DATA AS OF: 2-15-3%
BASED ON: LEAN-FLIGHT TEST

RICH-CALCULATED DATA

FLIGHT PLANNING CHART FOR CRUISE CONDITION — THREE ENGINES

RECOMMENDED LONG RANGE SPEED — 15,000 FEET DENSITY ALTITUDE

ENGINES): R2800-32W
FUEL GRADE: 115/145

coaihts dage thon AR EG0 ownd
Diras Fual Hows,

3000 E
i
; i
! :_3
{ e
i o
i
!
S
i
0 .
DITERMIES POWER SETTINSS FROM
THIES £ A0 1ONG PAR y SIMITARY CHAQY
e T . w— _— e Ve - -~ -

e iy

A

X
s

R
Y

ARRY

TR

o —— v o p—— it A &

ALTERNATE FUEL GRADE: 100/130

T'ME (HOURS)

N
)

g uoy3oe.



c-118 Section 8
whapter 17
ATR0ERATT CERFORMANCE 1O AND AMALYSIS

During actual opera
craft, many conditiocns w
actual performance to va
charted and predicted ve
variations may be caused
ditions as poor weight and -}
dirty aircraft exterior. :.:--
ticns and engine malfunctic:
resulting performance ra. :
power, weight and fuel oo
Therefore, from the stavdos
ty and c¢fficiency, 1t i=
know what varlations ex:: - o
aircraft flown,

i
v
v
1

5

Inflight and postfi:, .. CiLn
is the necessary procedur. : —~oived
to determine how an air~:. " »
performs in relation to 'iv < ivte
data, We cannot place too oot oruhonds
on the value of maincal :
Flight Log and 1its Pext oo
Section, for these facrtor: w.. poverr
the further predictioas Mnc Loruratton
of the aircraft,

.

MATS Far1w2£

MATS Form 52 4s the Airovaf
formance Log for Recliprocant::
Details of MATS Form £2 are oo
MATS Regulation 55-26, i -n
paragraphs of this Study Taio:
find the necessary informa-
to f111 out the MATS For:

Descrig;iﬁi

MATS Form 52 {s desjgn o
a s'mplified method of rc
craft performance data zi: o

a specific flight, Pore [,

ture Data, contalns .niowntion b
determined prior to {ligh:. (- B0
Flight Performance, coat i, 50
tion determined durlng itan’i. 7 of
tion, Part III contuins onoe fod

8-34

n. Part 1V, Instrument Readings,
3 daca vecorded from aircraft
uments during the flight. As is-
MATS Form 52 wili be folded ac-
=n mtyle with the Part 1V attached,
. ; be folded as each section
; wftord ready accessi-
foeowe horh fhe £1ight snd instrue
reading sections eliminating tha
s orooreturn To a section already
LeLen,

zcconmalished as foliows:?

Afver completing Part 1,
3, foid the page back
iine just below the
This exposes

nence, There s
for 12 flight con~
including takeoff, Im-
znind this page 1s the flrst
iV, .nstrument Readings,
cining sufficient line entries
zorrespond with the flight condition

3
i
o

. titer completing the last
satry oporhis poge, fold on dotted
i turn log over from the bottom
“ie iast Fllght Performance entry
at the top of the page,
nage of the englie {nstrue-
xa wili be directly beneath
wle by folding the first
farmance page out and up 8o
parture page will face the

g8

3. After completion of trip,
preved MATS Form 52 into squa-
dror performance engineer.

inatn uet {on

s o

RER jdentifiesd by number,
sreska nnt osplicatle to a specifie
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.

alrcraft wili be -

blocks will be comnterd o

wise indicated hevoi

Part I - Predensrrii:

Blocks 1 thr: -
self-explanatocr .

Block i3

Tank number:
uence from leof:
alternate and z. .
letter MA, " Idre: 7
with the lgtter

Gage: Ent:r
tity gage resdi-:
tanks,

Corrected:
reading or knocuo
tanks if diffez--
ing, (Note:
ing will reguis-
block in this oo~

gage, dipstick z: - -

fuel, whicheve:
fuel quantity. .

Total: Totai-
and the CORRECTIL .

Required:
the mission inc
taxi and takecf!
entered under iths

A

v,
Lo b

correction s inct -7~

tion is indicanr,
entered under --:

Extra: 5Subivs
from the columr "=
ual fuel aboard,

Bioek 14 - Avcios

Gage column,.
total, Sama ir: -

ALY L
ERLE R AV S LN

i1 other
iess other-

Tmiyies are

s Iy sRq-
Trrer it the

with Dhe
manks

R A~

ceaived far

warmup,
c will he

STV uniess 8

v 2orTYed-

< caiurn and

=% se Rlopsk 13,

Section 8

Total Used: Subtract the figure
which represents the actual total fuel
remaining aboard, from the actual fuel
aboard prior to departure,

Block 15 - Weight and Balance

Enter items as e¢xtracted from the
Form 365F. Ncte: The fuel {ramp) value
entered must be dentical to the fuel
total reflected in Binsk i3 total value.

Block 16 - Auxiliary Sys oms
Oxygen Pressure:

Pilot - Pressure ¢f pilot's
oxygen systemn.

Crew - Pressure of crew oxygen
system,

Other - Pressure of oxygen Sys-
tems other than crew and pilot.

ADI Fluid: Enter quantity of ADI
fluid in the appropriate blocks.

Alcohol: Enter quantities of car-
buretor alcohol and windshield alcohol.
I1dentify carburetor alcohol with a '"C"
and windshield alxohol with a "W."

Hydraulic Fluid: Eater a check
(¥) in the FULL biock to indicate a
full system, Enter the number of extra
gallons of hydreuiic fluld aboard the
alrcraft in zhe EXTRA block,

Block 17 - Power

Pressure Altitude: Pressure alti-
tude of the fleld from which the take-
off i{s being made,

DP or VP: Enter the dew point or
vapor pressure as predicted Ly the
weather office for the tirme of takeoff.

Temp. °C (P): Runway temperature

8-35



c-118 Section 8

.9

4t
ERA S

in degrees centigrade o»r ora ed by Block 20 - Cond: Enter symbol in-
the weather office far the time of dicating flight condition, WU/TAX/T0

¥

takeoff, If runway tommeraiven 18 not indicates the ground operating condi-
availabie, use GA7T = 777 7 AT 43 tion. 1 -~—% indicates climb, 2 —»
aiandard cor above U3 i GAT AE indicates cruise, 1™, indicates de-
OAT 1s helow standar”. scert, ./T indicates land and taxl,
Enter number cf the condition above
Temp. °C (A)1 A-civc 0 romserature cr te the left of arrow. All climb
as roted a% time 27 oo T o readings will be ralz2n at 2/3 pres-
Tf using CAT for zweo : { sunre sititude,

saydirg Soraepower | o0

rime for

Block 21 - End:
end of condition,

Block 22 - Sgt: Enter ‘rorement
time duration of the conditior.

Frv WU/TAX/TO condition 811 WU/TAY

t

Proadicued; oo S IS time will be eatered in the circle of
value s3 predinnoo oo CE the ser Mook, Two miautces for take-
texent . off time willl]l be entered in the total

time dlock. Note: Crulse entries wil:

i, Paric M o rormalivy be of not more than one hour

for duorction., However, the crulse immedi-
; ately prior to envoute ¢limb and/or
he last crulse pricy o descent may

Wet ~r DB
cable tiock in
C being

> 3
[ i
P be extended to a maximum of one hour
twenty-nine minutes.,

i

takeco

Block 23 - Teotal: Enter accumila-

Actual: Enzer, o7 o tive total of SLET times including two
the actual BME? - P S AT : minutes for takeotf, land and taxi time
2d at tirme of rar- but exciudlng encircled time for WU/TAX

BHP Dif:  Cong wopnr GHP Block ?4 -« QATY: Eater indicated
difference betwoern ororolol oad actual sutside air temperaturec reading.
takecfl BHP,

Bicck 25 - UATe: Enter indicated

Block 18 -« Renae outside alr temperacure corrected for

compressibility.

Fnter all
fect aircraft
Also, any log e&@
made due to insi
fully explailnea in rtr . roo o,

. Blcck 26 - HP: Fnter pressure al-
titude as read from aitlmeter with bar-
ometric =zcale ser at %9.92.

B8lock 27 - Hd: Density altitude,
as computed from density altitude chart
in the Dash One Flight Handbook.

Part I1 - Flight Poot

Block 19 ~ Znpsv o
time {(GMT) the fira: ruiae was started, Rlock 28 - 1AS: Uater accvual indi-

8-36
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cated alrspeed average {cr the incre-
ment, Note: All airspecd indicators
will be checked for sccuracy with the
pilot's indicator.

Block 2% - EAZL:
alrspeed, as dets:
sition error end 50 o
rection facter, iy~ ko
flight manual, o ti: 7
Note: On atrore :
mile per pound ciz
than EAS, divids @ ©ilok Trom upper
right to lower 1 catey CAS in
left side and EAD . it nlde,

ot er sguivalent

sihility cor-
appropriate
!5 reading.
tre nautlcal
Loe TAS rather

Biock 30 = » -

40

Enter smon "Tigmal nn come
puted from char: : opriate flight
manual for that o omoer of flight.

Block 3i - ¥ai.: L-mter tvue alr-
speed as computed wmaitiplving EAS
X SMCE. When EA- i o MPH,

S

TASK = EAS (B A~

L0

Block 32

CAT: Enter acuvun’

< ayerape carbu-
retor air tempersgtoi..

RPM: Enter awer:.. i RPMs belng
used,

MP:  Enter ¢ d naximum allow-
able manifold pr--+ur 2r the horse-

power beinyg used,

TOR/BMEP: Hate. arzaal average
torque or BMEP b:ii.y coed,

Block 33 - RBhl* Chari:  {Crulse
Only) - Enter the crake horse
power as picked %! . the appropriate
curve or chart i3 "+ Jish One Flight

by applying po-

Section 8

Handbook. Use the actual average gross
welght for the cruise period. Smoe the
horsepower toc the actual density alti-
tude being flown,

Block 34 - BHP Req: Enter actual
average brake horsepowe: being used,

Block 35 - Chart Fuel Flow: {Cruls-
es only) - Enter charted ".c: flow to-
tal for period for the aciuz. average
horsepower belng used,

Block 36 - Total: snter Liight
total of the charted fu. . fious,

Block 37 - Instrument Pue. Flow/
LBS/HR: Enter actual abserved [{ue.
flow instrument readings for individuai
englnes,

Block 38 - Total: Enter total of
engine instrument readings.

Fuel: Note: Standard fuel used
values for the C-118 are as follows:

450 lbs for

1S minutes

anc 15 ibs/min
thereafter

Warmup, Taxi
and Takeoff

Climb instrument
Yuei Ylow

Descent 2050 ihs/hr

Land and Tax: 19 vho/umln

FUEL USED

Block 39 - Perlod: [acer totaa
fuel used for the period o oo wirnd
using the fuel flow read.. .. currected
by any known fuel flow coaorcection
factor,

Block 40 Lxtra: bnter any adu-
ditional fuel uscd for hoaiu
defouling, etc.

Vs DUy

o
H

A
~J
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Block 41 - Totel: Enter accumila-
tive total of fuel used.

FUEL REMAINING

Block 42 - Pertci: FEnrnter total
fuel used for period, by adding period
fuel used to extra fucl used, SHee
Blocks 39 and 40.

Block 43 - Tntal CALC: Subtiract
tutal period fual vsed to ohtain @

runring total of fuel ramzining.

Block 44 - Ramp CALC fue': Enter
Remp Calculated Fuel aboard ss ohrain-
ed from the total of the o . zcted

fuel column {n Block 172,

Block 45 - varicd: Enter the gage
difference between the aum of fuel
quantity gage readings at the begin-
ning and end of ssch condition.

Block 46 - Total Gage: Enter total
gage fuel remaining at end of SET con-
dicions as Indicated on quantity gages,

Block 47 - Ramp Gage Fuel: Enter
ramp gage fuel abourd as obrained from
the total of the gage fuel column {n
Block 13,

Block 48 - Fuei Flow Corrt  Enter
known fuel flow correction factor per-
centage,

€ sAame

Block 49 - Fue. Usedt Ente
2 for the

value as enterec in Hlock &
condition.

-
C
£
4

Block 50 - Gross Weight: Enter del-
ta gross welght as comouted. This fig-
ure s computed as follows:

(1) Smoe the wctual average horse-
power to the nautical mile per pound
chart nearest the actual density alci-
tude being flown.

(2) Using this horsepower and the

8-38
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average EAS (or CAS, if applicable) for
that period, go into the nautical mile
per pound chart nearest the density
altitude being flown. Where the EAS

(or CAS, {f applicable) line and the
horsepower intersect, note gross weight,

(3) If the gross weight in Step 2
is higher than the actual average gross
welght, subtract the actual average gross
weight from it and the resuiting figure
will be a plus (#) welght correction.
If the gross weight in Step 2 is lower
than the actual average gross weight,
subtract it from the actual :rerage
gross weight and the resulting figure
will be a minus (-) welight correction.
Note: The actual average gross weight
is found by subtracting half of the
corrected fuel flow f{or the period from
the welght at the beginning of the
crulse,

Block 51 - End Gross Weight: [nter
result of subtracting period fuel used
from previous gross welght entry.

Block 52 - Enter total weight (Ramp)
from Block 15.

Block 53 - Enter ircrement fuel
used for WU/TAX/TO from Block 41.

Part III -~ Analysis

Block 54 - Fuel Flow Correction:
fnter cruise fuel used during crulses
on top line. Enter extra fuel used
during this same period on second line,
Subtract extra fuel used from gage fuel
used and enter result as actual fuel
used, llne three, Enter total of fuel
flows uncorrected for the same crulse
periods below actual fuel used flgure.
Divide actual fuel used by fuel flow
total (uncorrected) and enter this
figure, Multiply this figure by 100
to obtain fuel flow correction factor.

Block 55 - Engine Performance Fac-

tor: EPEnter total fuel flow times fuel
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flow correction factor on line opposite
total fuel flow cerrented. Enter total
charted fuel used for this same period
opposite total chart fuel flow, Divide
total fuel flows corrected by total
chart fuel flow ard ~nter this figure,
Multiply this fig.re by 100 to obtain
engine performance fac

[ g

Rinck wrnfrn Performance
Factor: Lo Lirits pross welghts
computed {nr each »1e cruise and en-
ter on the iine oprouite fotal gross

welghts, FEpnber the mher of stable
crulses, Dieids @ ' delta gross

welgh*ts b b o ~f stable crulses
to obtalr afvoryear: -erformance factor,
Blocwk 57 wokad By: Slgna-

L
)

ture of souasdion 2u ecxr or his desig-
nated re-~resentative, signifying that
log has ve-» cbecoed Tor o accuracy,

Pleo.s 8 Pro. Trecked:  Enter
irng was —hogeed Tnr accuracy.

Part IV - Instrumeant Readings

t.o dars 1Yot divided into two
sections, houriy ard perioedic instru-
ment readings,

b,  The Hour: o

s tostynment Readings
will be made onze =ach hour, The ini-
tial readings will pe made during the
first climb period. The Yourly Instru-
ment Readings «t!! no made halfway
through each oruise,

¢. Enter tre steric readings in
the heading bicks far wmanlfold pres-
sures, torque o1 5MEF walue, CAT, CHT
and oll quantity, Nove: 01l quantity
will be correcred reading {(dipstick or
known) {f different ‘rom gage reading.

d. The Pericdic instrument Read-
ings will be rmade {1 conjunction with
the first climn reriod and every third
cruise thereafter. Exception: wWhen-

ever indication. or -:onditions dictate

Section 8

the need for more frequent recadings,
they may be made once each hour. (i.e.,
one generator beginning to hog the load.)
Under this condition it would be wise to
log the generator loads each hour. Re-
cording of one such reading cach hour
does not necessarily mean all other
readings must be recorded.

HOURLY INSTRUMENT RZADINGS

Block 59 - Condition: Enter con-
ditton of flight correspondiig to the
condition entered in the flight per-
formance section,

Block 60 - Time Increment: Enter
amount of time for power condition.
Same as Block 22, Note: First entry
will be engine ground time from start
engines to takeoff,

Block 61 - Density Altitude: Same
as Block 27.

Block 62 - RPM: Enter RPM of en-
gines,

Block 63 - MAP: Enter actual mani-
fold pressure reading for each engine,

Block 64 - Torque/BMEP: Enter Tor-
que or BMEP value, whichever is appii-
cable, as read from the torque or EMEP
gages for each engine,

Block 65 - Eng., Inst, F/F: Enter ac-
tual fuel flow reading for each cngine,

Block 66 - Mixture Pcsition: inter
position of mixture control lever. ".n-
dicate full rich position with the :et-
ter "R}" normal detent with the letter
"N$" auto lean detent with the ictter
"L." For manual leaning mixture pos:-
tions for elther retard cxr advance
spark timing, enter symbcls as desig-
nated by the applicalble flignt manual,

Block A7 - CAT: Enter carburetor
a‘r temperature reading fcr each engine.

<23
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Block 68 - CHT: Enter cylinder
head temperature reading for each en-
gine, Those alrcraft with two CHT indi-
cations for each engine, split the
block from upper right to lower left,
Enter front or lowest cylinder number
indications in left side and rear or
highest number cylinder on right side.

Block 69 - Cowl Flaps: Enter cowl
flaps setting for each engine.

Block 70 - 01l Quantity: Enter
aciual oil quantity gage readings,

Block 71 - 011 Temp: i+ 2t: Enter
oil inlet temperature for each engine.
Outlet: Enter oil outlet temperature
for each engine if applicable.

Block 72 - Pressure: Oil: Enter
oll pressure readings for each engine,

Fuel: Enter fuel pressure readings
for each engline.

PERIODIC INSTRUMENT READINGS
Electrical

Block 73 - DC: Enter essential
bus direct current voltage reading.

Block 74 - 10:
AC voltage reading,

Enter single-phase

Block 75 - 30:
AC voltage reading.

Enter three-phase

Block 76 - Load: Enter each gener-
ator load reading in amperes or perc:nt
of load. Indicate % or AMPS in block
heading as applicable. For those engines
having more than one generator, split
the appropriate block from upper right
o lower left and enter the load read-
ing of the outboard generators in the
le/t side and inboard generators in the
right side.

SuBercharger

Block 77 and 78 - 011 Temp: Enter

8-40
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oll temperature readings for each eabin
supercharger.

Block 79 and 80 - Oil Press: Enter
oil pressure readings for each cabin
supercharger.

Block 81 and 82 - Bearing: Enter
cablin supercharger driveshaft rear
bearing temperature for each cabin
supercharger.

Block 83 - Cabin DIff: Enter cabin
differential pressure reading.

Block 84 - C. Alt: Enter cabin
altitude reading.,

Blocks 85 and 86 - Dis Press: En-
ter cabin supercharger discharge pres-
sure reading for each cabin supercharger,

Blocks 87 - Total Flight Time: En-
ter time for flight as recorded in Form
781-1. ,

Block 88 - 0il Transferred:t Enter
amount of oill transferred into each
tank.,

Block 89 - 011 Consumed: Enter
actual oll consumed per engine during
flight,

Block 90 - BHP DIFF: (T.0.): Com-
pute and enter BHP difference between
predictecd and actual takeoff BHP,

Block 91 - Engine Time: Enter
total engine time at start of Elight,
from Form 781-2,

Block 92 - Signature: Slgnature
of flight engineer responsible for the
log.

Blocks 93 through 97 - Entries are
self explanatory.

Block 98 - Remarks: Enter any
remarks pertaining to imstrument read-
ings that are not normal, or that
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would be of help tc maintenance analy-
sis.

Flights Within Continental United
States

For flights within the continen:
tal United States only the following
porticns of MATS Form 52 need be cow.
pleted:

(i) All o Part [, Predepartur:z;
Blocks 1 through 1%

(2) Part 1II,

Blocks:

32
34
37
38
39
40
4%

{(3) None

42
43
44
49
51

53

of Part 111,

(4) ALl of Part IV.

Section 8

Flight Performancej

tnalysis.

instrument

Readingsj Blocks 59 through 98,
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Chapter 13

AERODYNAMIC CHARACTERISTICS

Stabiiity

The aircraft is dynamically stable,
and will, {f oscillation is induced
axut the roll, picch, or vaw axis,
damp out, The airoraft is staticerly
stable in pitech, and tf dlasisred long-
izudinally, will return tc 2 ciim
condition, The spiral sts% !

a

neutral, If trimmed for s ¥
rate turn the aircraft wil. *md to
remain In the same turn.
Drag
Drag is glven in squaii fzat of

equivalent flat plate arza:

Item ek

Basic aircraft 27.3 s8sq. ft.

Landing gear 38.6 sq. ft,

20° Flaps 26.8 s8q. ft.

Full Flaps 83.6 sq, ft.

Wing Flaps

Wing flaps are double slotted. At
the 20° to 25° angies, they are pri-
marily a 11ft device, but at larger
angles, become a 1ift AND drag device,
F.ap effectivity i» as follows:

Angle Drag Area Lift Tacrease
20° 26.9 sq. ft, 26.7 7
30° 46.3 sq. ft, 46.1 %
Full 83.6 sq. ft. 4.5 T

8-42

Stall

Stall characteristics are excellent,
The alrcraft is controllable up to a
o1 etall and buffeting on approach
o the stall is unmistakeable, The
nose will pitch forward at the stall
point and stall recovery is easily ef-
fected with the application of maximum
power., Stall speed is not affected by
gear position, with over 259 flaps.,
viap effect is as follows!

Flap Stall Speed
0° 106 Knots
20° 94 Knots
30° 88 Knots
50° 83 Knots

(Based on GW 88,200)

Note also, as regards to stalling
speeds, that gust loads (acceleration)
will increase stalling speeds. “Power
on" stalling speeds, however, will be
lower than those listed above, As a
matter of fact, stall speeds are 5-10
knots slower at approach power, and
10-15 knot. slower at maximum power,

Bank effect increases stalling
speed, In a 60° bank, stalling speed
may be as much as 32 knots higher
chan in level flight,

In short, aerodynamic and flight
handling characteristics are excellent
arnd it may be true that the C-118A {s
the Alr Force's "Transport Cadillac.™
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Chapter 1

IITRODUCTION

Weight and balance deals with the
amount and location of a load within

range aircraft this study was of leasser
imnortance than soma other considera-
tions, but with larger aircraft, such
as the C-118 and C-1184, the problem
has become literally a life or death
matter. Improper loading of the ajr=-
plane can result in a marked reduction
in efficiency and safety of the flight,
and if sever, can cause disaster at
takeoff or landing.

Improper loading of the aircraft
can result in an increase in take-off
distance to such a degree that with
a small loss in engine power the air-

9-49

craft will fail to safely cumplete the
takeoff. This is esrocially “rue il run-
the aircraft. With small capacity short way distances are less tha: 60300 fest.

—

Increase in tare—o0l. dLstancs
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Ixcess weight can cause a decrease

The most concern in the weight and
ir rate of climb which may result in a

balance study may be the decrease in

failure of the aircraft to clear flight
vath obstacles, or at least result in a
cdecrease in the safety factor during the
takeoff and climb portion of the flight

structural safety factors which will
result when the aircraft is overloaded.
This concern has caused loading limits
to be established for each aireraft.

The weight limits for the C-118A

are:

Normal Mil Overload
Max for takeoff:  1({7,000 112,00
Max for landing 88,200 107,000%
Zero fuel veight £3,200 89,900

Decrease in rate of climb

Overweight and unbalanced aircraft
ney £l at speeds lower than charted
or require higher powers than were
vredicted. This can result in reduced
range of the aircraft possibly enough
tc preclude the safe arrival at the
destination airport.

Decrease in ronge

An aircraft loaded out of balance

mar end up with undesirable flight

- ,racteristics such as increased or

evan reversed control forces.

St Ve
R

Increase in pilot's control farces

#At a gross weight of 107,000 1lbs for
landing the rate of sink at touchdewn
is restricted to 300 FFM Maximm.

-
—— ———— - . — '

Decrease in structural safety factors

Other effects of improper loading
are:
Increased stalling speecs.
Decreased "engine out" performance.
Decreased stability.

Decreased maneuverability.

Weight and balance information in
JATS is computec by specialists assign-
ed to space control, air freight or
transport control sections, but the
aircraft commander is responsible when
his name is placed or. the weight and
balance limitations and observe the
restrictions placed on your aircraft.
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Chapter 2

DIRECTIVES

Each phase of alrcraft operation
1s for control and standardization,
carefully and judiclously governed
by directives., Weight and Balance
is regulated by several types of
puhlications,

T. 0. 1-1B-40, includes DD 365 series
Charts, Chart b and bhlank Form F's.
This T.O. shoula be on board the alr-
craft for all trips,

T. O, 1-1B-41, lists computer (load
adjustor) plate numbers for all mili-
tary alrcraft, Plate number for all
the C-118 is EIO15, and for the C-118A
is E1027, The plate number is a re-
quired entry on the Form F,

T. O, 1-1B-43, lists welght and balance
classifications of ailrcratt, The C-118
and C-118A fall into Class 2.

T. U, 1-1B-5C, the basic welight and
balance handbook gives methods appli-
cable to all aircraft.

T, C, 1-1B-52, indicates wran class 2

aircraft will be weighed. The C-118
type will be welghed efter major mod-
{fication or repairs, when W/B infor-
mation is suspscted to be in error, when
the aircrew weports unsatisfactory flt.
conditions and at least once each 2 yrs.

T. O, 1C-118A-9 gives specific infor-

mation on the C-118A concerning cargo
handling instructions.

2 Aug 65
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Shapter 3

ThRUS AND PRINCIPLES

Yleight is the force placed on an Lateral moments are ‘oo small normally
~r tect of gravity., It is excressed to have any effect on the aircraft.
i:. mounds when used on W/2 forms, Balance is computed through applica-

tion of the laws of leverage.
Balance gives the center of grav-

ity of the alrcraft. It is "101'1’18.117
a nressed in percent of 11.A.C. W, D, = W, D,
1.A.C. means Mean Aerodynamic Chord ' D, O -

Il
. s g ]
L. » average distance between the lead- 2\ FuLcrum
ir.s and trailing edge of the wing
deTerence datun is an imaginary
lire [rom which all horizontal distances
12 measured. On the C-11CA it is located Where D=Arm, W=Weight, and the Pul-~

7.7 incnes aft of the nose of the aircraft. erum can be called the center of grav-
Ftation O for weight and halance purposes. ity.

Arza is the diszance in inches from Dy x Wy = Moment (3'51)

r« {erence datum at which an item is

lnaated in the aircraft. Dy x Wy = Mament (M)
Centroid is the average arm of a My +M,

corpartmant. It may be used to compute T CG

+1e morent for weizht that is distributed 1 2

i.. » ccmpartment. Percent M.A.C. can be found by

applying the formula:
rnt is the »roduce of the weight
t:; A by the arm expressed in inch- < MAC = CG;&-“LAC x 100
vds. 1+ is usually simplified by v
Ading it by 1000.

“hen CG and LBAC (leading edge of
the MAC) S and MAC (from leading to trail-

n:lance readints are computed along are both expressed in inches

Lol iongitudinal ais of the aircraft. ing edge
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Chapter 4

Welght and Balance control re-
quires the use of Standard DD Forms
of the 365 Series. They are to be
found in T.0. 1-1B~-40 and ars:

DD365 Record of weight and balance
_ personr.el (Signature sheet).

DD365A Baslc veight check list, an
inventcry sheet checked at
each weighing.

DD365B Airplare weighing record to
be accomplished by weighing
personnel at each weigh.ng.

DD365C Basic weight and balance re-
cord, a continuous history
of the basic weight, moment
resulting from structural and
equirment changes in service,

. bl o WU
L] -

RC o R

NI S W, G oo s . W

ALY L o v

CHARTS

Last weight and moment is.the
current weight and balance status
of the aircraft,

DD365F Weight and Balance clearance
form to be filed prior to take-
off. A three-nation agreement
with Canada (RCAF) and Britian
(RAF) prevents charges in this
form without umanimous consent.

Of thess forms, the 3650 and 365F
are most important toc the aircrew, so
these will be treated in the following
chapter.

Chart E: Alrplane ! suing charts
are found in the Douglas Manual. These
charts allow easy W/B computacions
without the load adjustor computer,

2 Aug 65
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T. 0. 1-1B-40
AN 01-1B-40

HANDBOOK

WEIGHT AND
BALANCE DATA

mobeL __C-//8 A AIRPLANE
SERIAL NO. S /-3 82 /A

This publication replaces AN 01-18—-40 dated 22 June 1951, existing stock of
which will be used uniil exhausted

PUBLISHED UNDER AUTHORITY OF THE SECRETARY OF THE AR FORCE AND
THE CHIEF OF THE BUREAU OF AERONAUTICS AND APPROVED BY THE
AERONAUTICAL STANDARDS GROUP

Amendment or revision of this publication must be approved by the Aesronautical
Standords Group

9-6
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1ECORD OF WEIGHT iND BALANCE PERSONNEL T3 Uivdow

AN Ct-18 &0

AIM Sy ANL MO DHL C i lg A SERIAL ll:lsl_l.l/—3 8'2/A

NAME

4

DATE DATE
GRADE STATION ASSIGNED RELIEVED

|
mﬂmﬁ_i,%_;im_mmw
= TPl \mso | WESTOVER _MASS | Ave 52! yvs 53
Zfi_&mgz | 76 ” v YL Jcaj% oir S5
7}__/_‘,;«/»& !wa M Gone AEB NI OcT fr% Kpr £
;AL;_LL Mo Goire A8 NI 8PR. S) FEBSE
MM |5 £o7| Mc vimE HEB NI Feb £8 Ton 51
_fQMmg I T4 TINKER AFB ONA| Ton 9| |

S — L — —_—

(R
D D L SEFT N6 3 6 5 Pisvious wuitions of trils form may Lu used untli stuchks uro exhsueied
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(er porpr) vega) QILINYLEIN

““ror

USE IN 4m 02-1P-40 »
RECORD OF CHECKING (ater dass) [
CHART A - BASIC WEIGHT CHECK LIST ol Blo|nle 2
» [ o] nl| d
1 - b~
NEHUEH
JAIEP| AT WODIL 3““& MR E B 7-—_‘_—1;a m
eaece | 0B Traces’™ Cli8s-A 51-3821A En| -|~|o|5 >
] D 17 OvEcx s
; : . 1 2 L -3 [ 7r __1. -
~ a 1TEMS AND LOCATION [ ol R b —8&»
Fod, . par toent wier e EH HE HHHEHY HEHEHEHE N
S e IR R HRHM HEHEEREEHE
I L N B R R B R RERE
[ A TCREW CMPT_ 0. 0-12Z.0 | ,k_rT&_phw_HL
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[A;,ﬁ CPILOT T SEATS @ BELTS .92 _5e _1_'_5~3‘_ff[XDq1 X XX 1
S e IR, . _d e : N 4 : |
B 5 1PILCT ~SEAT CUSHICNS _ S— 7 S i R XX XX T
A 6 TINDICATOR, APS—a2 — [ iz Teés | 0.8 XX XXX
b 1 1 n t
(A 7 _IFLIGAT ENGWEER SEAT 14 70 1 r.0 __JXIX
(A B IFLIGHT ENGINEER SEAT CUSRON 5 | 70 [ GAD | XX DK R TfT
(A 9 jnvwm TOR, ARC=3 1" 173 “0& |X - -
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4 —— 1
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L — S SR S T AN E _L}L: B
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DD.T.365A
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PASSENGER TABLE

-
1 Fass 2 Pass 3 Pass 4 Pass 5 Pass 6 Pass 7 Pass 8 Pass 9 Pass 10 Pass
Locaticn /Corpt. |/Compt. |/Compt. |/Compt. }/Compt. |/Compt. |/Compt. |/Compt |/Compt }/Compt
170 1b. |340 1b. 510 1b. {680 'b. |85CG 1b. {1020 1b.{1190 1b.} 1360 1b.}1530 1b.}1700 Lb.
or Cormpt
Kow No
M/ 1000 M/ 1000 M/1000 M/ 1060 M71000 M/ 1000 M/1000 M/ 1000 M/ 1000 M/1000
Crevw A i1 2z k! Lo - - - - - -
Crew,!,? = Z 52 87 116 145 - - - - -
3 C 473 83 128 171 213 - - - - -
oy o 57 1Co 159 211 264 317 370 425 479 529
6 C 53 127 190 254 317 - - - - -
7,8 F 74 149 223 298 372 4L46 521 595 669 744
G C 85 171 256 342 427 - - - - -
16, 11 H 96 193 289 386 482 579 675 772 868 967
12, 13 J 108 216 323 431 539 647 754 862 - -
{ i
14 IN 119 238 356 475 - - - - - -
15, 16 L 129 259 388 517 647 776 906 - - -
17, 18 M 141 282 423 564 705 846 986 1127 - -

811-2
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Chart E

Hacelle O0il
35,0 ggUqu‘pW'lc
Gal.| wWt. |-Mom.

1000

5 37.5 14
10 75.0 27
15 112.5 41
20 150.0 55
25 137.5 68
3C 225.0 82
35 202.5 95
40 | 300.0 109
45 1 337.5 123
50 | 375.0 1 137
52 1 412.5 150
6C | 450.0 164
65 | 4B7.5 | 177
70 | 525.0 191
75 562.5 | 205
80 600.0 218
85| 637.0 ] 232
90 | 674.0 | 246
95 | 712.5 259
100 | 750.0 273
105 1 787.5 28"
110 25.C } 30C
115 | 862.5 | 314
125 | 300.0 | 3286
125 | 937.5 | 341
13C | 975.C | 3£5
135 |1012.5 | 369
140 11050.0 | 382

Center of Gravity
at Sta. 304.C

OIL & WATER INJECTION FLUID TABLES

Fillet Oil
Capacity 26 gal.
#50% oil, 50% Gas,

Mcm,

Gal. Wt. 1606
2 13.5 7.6
4 27.1 15.3
6 40,6 22.9
8 54 e2 30.6
10 67.7 38.3
12 81,2 45.9
14 a.,.8 53.6
14 1 1.8.3 51.2
18 121.¢ 68.9
27 135.4 76.5
22 148.9 84.1
24 162.5 91.8
26 176.0 99.4

*Based on a Unit
Wt. of 6.77 1b/gal.

Center of Gravity
at Sta. 565.0

Anti-icing alcohol
is listed on Chart 4

Model C-1184A

Water Injection Fluid
Capacitv 38 .5 pal.
7.5 1b/pal,
Gal. Wt T%%%L
2 15 7
4 30 13
6 45 20
8 60 26
10 75 33
12 9L 39
1/ 105 46
16 120 52
18 135 59
20 150 65
22 165 72
24 130 78
26 195 35
28 210 91
3C 225 98
32 240 104
34 255 111
36 270 117
38 285 124
38.8 291 127

Center of Gravity
at Sie. 435.0

871-0
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Chart L

Main Fue. Tanka

No. 1 and No. 4 No. 2 and No. 3
Cap. 695 Gal, Ea, Cap. 719 Gal. Ea
C.G, Sta. 460.0 C.G, Sta, 450.8
Undumpable Fuel Undumpable Fusl
116.0 Gal. Ea. 108 Gal. Ea,
Welght Weight Momy
{1b) 1000 (1b) 1600
5 2.3 5 2.2
10 4.6 10 4.5
1¢ 6.9 15 6.8
20 9.2 20 9.0
30 13.8 30 13,5
40 18.4 40 18.0
50 23.0 50 2.5
100 46,0 100 4541
200 92,0 200 90.2
300 138.0 300 135.2
400 184.0 400 180.3
500 230.0 500 225.4
600 276.0 64 20,5
700 - 322,0 el 1 31546
800 368,0 BCG 60,6
900 414,.0 363 405.7
1000 460,0 1300 450.8
1200 552.0 1200 541,0
1400 644,,0 1400 631.1
1600 736.0 1600 721.3
18C0 828,0 1800 811.4
2000 920.C 2000 901.6
2200 1012,0 2200 991.8
2400 1104.C 2500 1081,9
2600 1196.C 2570 1172.1
«8C0 1288.C 2330 1262.2
Z000 1380.0 3300 1352,4
3200 72,0 3200 1442.6
2400 1564.0 3400 1532.7
3600 1656.0 3600 1622.9
3800 1748,0 3300 1713.0
4000 1840,0 4,000 1803.2
4200 1932.0 4200 1893.4
4400 2024.0 4400 1983,5
4600 2116.0 4600 2073.7
4800 2208.,0 LBUO 2163.8
£00Q 2300.0 5600 2254.0
£200 2392,0 5200 2y 2
£400 2484.,0 5400 2434.3
5600 2576.0 L6000 2524.5
5800 2668,0 580U 2614 .6
€300 2760,0 6000 2704.8
6200 2852.0 6200 2795.0
6400 2944,,0 64,00 2845,1
6600 3036.0 €00 2975.3
6300 3128,0 €400 3C65.4
7300 3220.0 7600 3155,6
7200 3312.0 7200 3245.8
7400 3404.0 740U 3335.9
7600 3496.0 160U 3426.1
7800 3588,0 1300 3516.2
8000 3680,0 8100 3606.4
8200 3772.0 8200 3696,6
*8340 3836.4 B840V 3186.,7
84,00 3864.0 8600 3876.9
| 8600 3956,0 *H628 3889,9
8800 3967.0
9000 L0512

FUEL TABLES

Section 9

Mode. C-1134

Alternate Tanks

No, 1 end No. 4

No. 2 and No, 3

Cap, 526 Gal, Ea.

Cap. 762 Gal Ea,

C.G, Sta. 467.9

C.Q. Sta, 448.9

Undwnpable Fuel

Undumpable Fusl

0O Gal Ea, S, Gal, Ea.

Weight Moma Waight Mom.
(1it) 1002 (1b; 1000
5 2,1 3 2.3

10 L5 10 4.7
15 £.,7 15 7.0
20 9.C i A
3¢ 135 3 4.0
40 18.C 40 18.7
50 2.4 50 23.4
100 4.9 120 46,8
230 8a.8 250 93.6
300 1347 70 14044
400 179.6 L 187.2
500 224.5 Lo 234.0
600 269.3 &G 280,7
700 3.2 700 327.5
800 359.1 800 374.3
900 404 .0 906 421.1
1000 448 .9 1000 467.9
1200 538.7 1200 561,5
1400 628.,5 1400 655.1
1600 78,2 160C T48.0
1800 808.C 1850 842,2
200U 897,8 2300 935.8
2200 987,6 220C 1029.4
2400 1077 .4 240C 1123.0
2500 1167.1 260C 1216.5
2800 1256.9 283C “13i0,1
3000 13,46.7 3000 1403.7
320 1436,5 3200 1497.3
3490 1526.3 340Q 1590,9
360C 1616.0 3600 1684.4
3400 1705.8 38C0 1718.0
4030 i'195.,6 A000 1871,6
4200 1885,4 4200 1965,2
4400 1975.2 4400 2058 .8
4,600 2004, 9 450 2152.3
LABLO 21547 ABC0 2245.9
500U datdy & 50C0 2339.5
5200 2334.,3 5200 2433.1
5400 24 L 5400 2526.7
£600 2515.8 5600 2620,2
5800 2603.6 5800 2713.8
6000 2693.4 6000 2307,4
6200 2783,2 6202 2901,0
%6312 2833.5 6400 299%.6
6400 2873.,0 6600 i 3084,1
&6 3y 20623, 9 6800 3181.7
7058 ’ 3275.3
7200} 33¢68.9
00 ] 34b62.%
6C0 | 3.56.0
780 ' 349.6
8cx 3743.2
8203 383¢.8
8403 3930.4
8600 4323,9
8809 S 4117.4
9uOO ¢ 4aildld
L) VAN ‘ 4784
PPon] 4o04 7

2iS0 | 4398.3

#Apjroxinaty wolghits and womenis tor full fusl tenks wider wtansard cunditions (60°]-;
baved on 6.0 1h/gal,




T+,

CARGO COMPARTMENT TABLES
CAGIN CARGO COMPARTMEN!

Compt. B C D E F IS H X L M N
Arm 1710 251.0 311.0 373.0 4375 5075 $67.% qi “TEse0 Y610 8290 910.00
-"(ﬁjw - Momens/ 1000
b} 1 1 2 2 2 3 3 3 4 4 4 5
10 2 3 3 4 4 5 6 o 7 8 8 9
20 3 5 6 8 9 10 11 13 14 15 17 18
30 5 8 9 11 13 15 17 12 21 23 25 7
40 § 10 12 15 18 20 23 25 28 30 33 36
50 9 13 16 19 22 25 28 31 35 38 42 46
100 17 25 31 37 14 50 57 63 70 6 83 91
200 34 50 62 75 88 101 114 127 140 152 166 182
300 51 75 93 112 131 151 170 190 210 228 249 273
400 68 100 124 149 175 201 227 254 280 304 332 364
500 86 126 156 187 219 251 284 317 350 381 415 455
1000 171 251 311 373 438 503 568 634 699 761 829 910
1500 257 377 467 560 656 754 851 951 1049 1142 1244 1365
2000 342 502 622 746 875 1005 1135 1268 1398 1522 1658 1820
2500 428 628 778 933 1094 1256 1419 1585 1748 1903 2073 2275
2960 506 743 921 1104 1295 1487 1680 1877 2069 2253 2454 2694
3000 513 753 933 1119 1313 1508 1703 1902 2097 2283 2730
3130 535 786 973 1167 1369 1573 1776 1984 2188 2382 2848
3500 599 879 1089 1306 1531 1759 1986 2219 2447 2664
3720 636 934 1157 1388 1628 1869 2111 2359 2600 2831
4000 681 1004 1244 1492 1750 2010 2270 2536
4500 70 1130 1400 1679 1969 2261 2554 2853
448G B 1205 1493 1790 2100 2412 2724 30413
5000 85° 1865 2188 2513 2818 3170
5120 876 1910 2240 2571 2906 3246
5 ik s 2275 2613 2951 319"
800 L 3449

gT1-2

6 uot3oeg




Section 9
CENTER OF GRAVITY TABLE
T Momui b/ f0un) Croay Muyomt/1QQ)
od, [ 158 P73 224 Jul 334 Maight § *iwd. ] 15K 204 25% 308 3]
[ATAN AUV B IU) QRLINE BN ] B YUV N Lindtl 419,71 427,91 436,04 shdsd
75,0kk | 25,182 25,6741 26,106] 0, 0u8 «6,452 76,000 31,403] 31,897 32,520 ] 33, 4] 35,7671 34,
25,091 | 25,266 25,760 26,253 206,741 | 27,042 200f 31,486] 31,981 32,606 | 33,231 33,896 | 34,229
25,169 § 25,350} 25,845 26,340} €,830] 27,132 400K 31,5681 32,0651 32,692 33,318 13,9%5 | Ja, 319
25,246 | 25,4341 25,931 26,428 26,925} 27,222 600§ 31,651 32,149 32,7¢7] 33,4051 34,033 | 34,409
25,323 | 25,5181 26,016] 26,515 27,03] 27,311 8oof 31,734| 324,233] 32,863 | 33,492] 34,122 34,499
25,400 § 25,6u2]) 6,100 ] 26,6021 21,1021 27,40) 72,9008 21,8161 32,3171 32,948 | 4201 34
2000 25,478 25,6861 26,187} 26,6891 27,1910} 27,491 200] 31,899] 32,401 33,034 | 33,667 34,300] 34,87
400§ 25,554 | 25,7701 26,273 | 26,777} 27,280 27,581 g 31,982} 32,4851 33,119 33,754 34,389 | 34,768
soof 25,632 | 25,854 | 26,359 26,864 ] 27,364( 27,671 32,0641 32,569} 33,205 33,841 34.479 34,85
“gou | 25,709 | 25,9371 26,4441 26,951 | 27,458 | 27,761 800] 32,147} 32,6531 33,291} 33,929 34,567 | 34,958
162,000 f 29,7006 § 26,020 116,230 L 27,008} 27,547} 27,850 78,0008 32,2301 32,7371 33,376 | J4,016 34,655 ] 35,
200 [} 25,804 | 26,105 [ 2u,61% | 27,125 27,635 23,213.0 200] 32,312] 32,8210 33,462 | 34,103 J&..ZA; 5, 2
23 {26,189] 20,701 [ 27,2137 2,724 28,030 00l 32,395] 32,9041 33, 147 | 34,1¢0 ,83 3
ﬁ §2Z’, 26,273 6,787 | 27,300 27,813 28,120 80 32:425 32:953 331&33 32:2'.'/'3z,922 x.gov
800 5 26,093 | 26,3471 26,37, | 27,387 27,902 28,210 800} 32,560 33,072 33,719 34,36.’.135,ou 35,397
63,0000 26,.06 1 26,k b 26,992 1 27,4741 22,993 ] 28.20¢ $.0004 52,6438 33,1561 33,804 | Jeadr 21 25,100 L 14,487
20¢ § 26,000 | 26,5251 1,045 | 27,565 | 28,080 | 28,389 200% 32,725( 33,2401} 33,890 | 34,539 + 35,189 | 35,577
A% 26,317 ] 26,6091 27,120] 27,649 | 28,169 | 28,479 400§ 32,808) 33,324 ; 33,975 | 34,626 35,277 | 34,686
6oc | 26,394 } 26,603 47,21, 27,736 28,257 | 28,569 600 ) 32,891 ) 33,408 | 34,001 | 34,704 | 35,366 | 35,7%
800§ 26,470 | 26,777 | 27,300 | 27,824 | 28,346 | 28,659 800] 32,973 33,492 | 34,146 | 34,8011 35,445 | 35,846
60,0008 26,5,7 1 26,8601 27,3801 27,9101 28,405 ] 28,749 80,0000 33,0061 33,576 1 30,232 L 34,608 | 39, Sk § 14,904
200) 26,624 126,945 <7,471] 27,998 [ 28,524 | 8,839 200] 33,1397 33,660 34,318 [ 34,974 " 35,633 | 30,0l
4oc§ 26,700 ] 27,029 27,557 | 28,085 | 28,6131 28,928 40C | 33,221 33,744 § 34,403 | 35,062 35,722 | Jo,126
600 | 26,7771 27,113 | 27,642 28,172 28,7021 29,018 600 33,303 | 33,828 | 34,489 | 35,1504 35,811 | 36,206
a0c | 26,853 1 27,197 27,728 | 28,259 | 28,791 | 29,108 800§ 33,387 23,912 34,574 { 35,237, 35,899 | 30,293
§5.0000 26,9101 27,281 § 27,014 | 28,3471 28,880 29,198 kx.ﬁoo 12,4691 33.9%6 | da 6001 35,324 ) 35,988
200 27,006 | 27,364 | 27,899 28,434 | 28,968 ] 29,288 200 33,5517 34,080 34,745 [ 35,4111 36,077 « 30,47
400 27,082 | 27,448 | 27,985 | 28,921 | 29,0571 29,378 400§ 33,634 ] 34,164 | 34,831 ] 35,499 | 36,166 | 36,565
60C [ 27,148 | 27,5321 28,070 | 28,608 | 29,146 | 29,468 660 | 33,7171 34,248 | 34,917 35,585 ! 36,285 | 36,659
800§ 27,235 | 27,618 | 28,156 | 28,595 | 29,235 29,557 800 || 33,800 34,331 | 35,002 35,675 | 36,344 | 36,745
66,0008 27,2011 29,700 28,243 § 28,78 | 29,324 | 29,647 B2.000033,682] 24,405 1 39, 15,7621 26,411 | 1004
200§ 27,387 | 27,784 | 28,327 | 28,870 | 29,413 1 29,737 260} 33,9651 34,499 | 35,173 | 35,847 : 36,521 { 3,924
400 | 27,403 | 27,868 | 28,413 | 28,957 | 29,502 | 29,827 400§ 34,0481 34,583 | 35,259 | 35,935 | 36,610 | 3,004
6001 27,539 | 27,952 ] 28,498 | 29,044 | 29,590 ] 29,917 600 § 34,130 | 34,667 | 35,345 | 36,022 36,699 | 37,104
80GH 27,0.5| 28,036 { 28,58, { 29,131 { 29,679 | 30,607 800 [ 34,213 | 34,751 | 35,430 | 36,109 § 34,788 | 37,194
G2UCCI 27,6y L 28,120 ] 28,669 1 29,219 ] 29,768 | 30,096 B3.000 034,296 1 34,839 | 35,516 [ 26,196 | 26,877 { 37,28
20011 27,707 | 28,204 | #8,75% | 49,306 | 24,857 | 30,146 200 34,378 | 34,919 | 35,610 | 36,284 | 36,966 t 37,373
40u i 27,850 ) 28,288 | 28,340 | 29,393 | 29,946 | 30,276 400§ 54,460 | 35,003 1 35,687 | 36,571 ' 37,055 | 37,463
60Ul 27,932 28,372 | d, 220 | 29,480 | 30,035 | 30,366 600 § 34,544 | 35,087 ) 35,712 | 36,478 | 37,143 7,553
80Ul €8,0:5) 23,450 | 2,9k | 29,508 } 3u,12 | 30,45 . B0O 834,620 135,170 | 35,85 § 36,545 § 37,232 | 37, 6u2
64,00 U 28,31 23,540 129,200 129.6%91230,21213Q,546 A0 R 24,709 135,295 | 35,944 | 36,63 . 37 321 | 37,702
2004 28,180 | 28,624 | 24,.83 | 29,742 ] 30,301 { 30,635 200 § 34,791 | 35,339 | 26,029 | 36,207 37,410 { 37,823
4Gull <8, <03 ] 28,707 | ¢y, 268 | 29,829 | 30,390 ] 30,725 4o | 34,874 | 35,423 | 36,115 | 36,807 | 37,499 { 37,912
60G || ¢8,34b 1 28,791 | 9,354 | 29,916 | 30,479 | 30,815 60u | 34,947 | 35,507 | 36,200 | 36,894 | 97,988 | 38,0.2
BOU Y| 28,48 28,875 | 29,440 | 3u,004 | 30, 568 | 30,905 800 § 35,039 | 34,591 | 30,286 | 36,981 1 37,677 | 38,062
9,000 1 08,9, 11 28,999 129,925} 30,091 | 30,657 { 3Q,995 Q00 830,120 L ae 678 | 36,40 137,069 | 30,7 .
200 11 28,5931 29,063 | <9,611 | 30,178 | 30,74¢ | 31,085 r)mo 15,205 [ 35,758 | 36,457 37,156]37,854 38,2
400 || 28,676 | 29,127 | 29,596 | 30,265 | 30,834 [ 31,174 40u | 35,287 135,842 136,543 | 37,22 | 37,943 | 38,362
600 | 28,749 | 25,211 | 9,78« | 30,353 | 30,923 | 31,264 600 135,370 | 35,926 | 36,628 | 37,330 | 38,032 | 38,442
80U f] ¢8,8.) | 29,245 | 29,867 | 30,440 | 31,012 | 31,354 80U | 35,459 | 36,010 | 26,714 | 37,417 | 38,121 | 38.%4)
200X 228,208 4,309 129,353 1 30,527 | 24,000 LIl 444 €, 000 | 35,647 126,094 136,199 1 37,904 1 38,210 ] 38,65
200 (] 29,007 | 23,663 130,739 [ 35,614 | 31,10 [ 31,534 20 | 35,056 [ 36,178 ( 36,885 | 37,492 1 38,299 | 18,721
L0011 29,089 29,947 | 30,124 | 3u,701 | 31,209 | 31,624 400 § 34,7, 0 | 36,262 36,971 | 37,679 38,388 | 18,M11
60C i 29,1721 29,631 | 30,210 | 30,789 | 31,3¢d | 31,714 600 | 35,8.1 | 36,346 | 37,056 | 37,74 | 58,476 | 38,901
BOG T 2,255 | 29,715 | 30,495 | 30,876 | 31,456 | 31,80) Bl § 35,900 | 36,430 137,142 | 37,853 | 38,565 | 38,99}
D, 22,3374 29,799 L 30,384 130,963 { 31,545 £ 31,893 200 839,959 36,904 137,222 ’IALXRMW
200 || 29,420 29,883 | 30,466 | 31,05 | 31,034 | 31,983 400 § 36,076 136,998 137,313 Ba,o;di‘m,vu 39,803
400 |1 29,502 29,967 [ 30,552 | 31,138 | 31,723 | 32,073 40U § 36,16/ 136,682 | 37,398 | 38,115 | 38,832 | 39,260
600 {f 29,585 30,050 | 30,638 § 31,225 ] 31,812 | 32,163 | 60U | 36,252 | 36,766 [ 37,484 | 38,202 | 38,921 | 30,350
800l 29,6068] 30,134 | 30,723 { 31,312 | 31,901 | 32,253 8L0 36,349 | 36,850 | 37,570 | 38,290 | 39,01G | 39,440
24000 L 24,7508 30,208 139,109 { 31,399 | 31,990 | 33,344) 2,000 Bt 423 136,934 127,655 7 . 10,532
2001709,833] 30,302 130,394 1 31,480 | 32,078 32,4327 [ 203 436,537 | 37,018 {47,741 | 38,464 39,.87 | 39,619
40011°29,9161 30,386 | 30, 480 | 31,574 | 34,147 | 32,002 40U §36,60% {37,101 | 37,826 1 38,55 | 39,276 { 39,709
&0 29,998 | 30,470 | 31, st | 31,660 | 32,256 | 32,610 600 § 36,63 [ 37,185 | 37,412 | 38,638 | 35,365 | 39,759
a0 ll 36,081 ] 30,854 131,451 | 30,748 | 32,005 | 32,702 8uo | 36,781 137,266 [37,998 | 38,746 { 39,454 | 15,880
L g 20,000 30,638 125, 037 L1, 80% 102,404 32,742 2.0 176,862 137,353 134, ' 1
2(NJJC,ZAo 30,722 | 31,322 | 31,923 | 32,5.3 | 32,831 260 [ 3€,956 [ 37,437 JB,%%%
4C0CH H0, 3«8} 30,856 131,508 | 32,0lu | 32,612 | 32,971 40U | 37,045 137,521 138,254 | 38,3:" [ 34,720 | 4C,158
U0 33,41 ) 30,8Y0 | 20, 93 | 30097 32,7700 | 33,001 600 §37,133 {37,605 138,540 ! 39,075 | 39,809 | 4,248
830 | 37,4056 ) 30,974 | Jb, 7 | e, B | ae, iy [33,10] BUO § 37,221 (37,689 | 38,425 | 59,162 | 39,898 |al,308
V7IRERI S UV T TUL B STV N S BN B B AN K- 1§ B 5 NS 000 B 22,10 137,773 s 1 1 diakad
FEVEERNT IFTOVVRE ISR EVISTVI VIR ET IR EY) 200 §37,398 (37,857 138,597 139,336 4C, 076 1 4C, 518
Cowou ol s e fon, a3z, sa0 130,00k ] 39,400 400 | 37,486 [37,941 | 38,682 | 39,424 | 40,165 | 4C,608
60U 0, 8] 10,310 F 30, i [ 3,033 130,048 139,510 6U0 §37,575 138,024 |38,768 1 39,511 | 40,254 | 4L, 698
BUL ] 3L 3, i ] 32,600 ] 33,286 | 33,60 Buu | 37,664 | 38,109 | 38,853 | 39,59¢ 40,342 ' .. ,787
L2,000 g 30000l Ahagd L a9 L2, 08 103,323 133,y Q §37,200 134,193 i BN PN vy
2007 31,53 33,561 s, 95 133,411 [33,740 200 §37,8.0 38,270 159,624 1 39,77< 4G, 2" | oL, 9%
PN S BNTLY IS PR ) st | b 8d0 133,500 | 33,870 4Cu §37,928 138,261 |34,1i0 * 39,860 | 40,004 § 41,057
O ENIPSLI IS TIVEC T PEVRTE B RVE R PE LI BERCDV 600 § 38,017 38,445 39,1-'6139,947 40,678 141,147
8oy den] 33,80 33 [ 10,0t | 33,608 | 34,049 800 138,106 138,728 139, 28] | 50,33 140,787 | 2123
Continued



C-118 Section 9

ENTER OF GRAVITY TABLES
(conT.)

Gross Moment /1000
Weight|[ * Fwd.| 15% 207 25% 30% 339
lb, (I Limit { 419,71 427,91 436,11 LAL.3l 449 2
92,000 {138,195 | 38,612 | 39,367 {40,121 | 40,876 41,326
200 (| 38,283 | 38,696 | 39,452 | 40,208 | 40,96L | 41,416
L00 138,372 | 38,780 | 39,538 | 40,296 | 41,053 | 41,506
600 |} 38,460 | 38,86L | 39,624 | 40,382 | 41,142 L1,596
800 ||38,5L9 | 38,948 | 39,709 | 40,470 | 41,231 | 41,686
193,000 ||38,638 139,032 | 39,795 | 10,557 | 11,320 4,1.77¢
200 || 38,726 | 39,116 | 39,880 [ 40,645 | 1,409 | 41,8685
L20 {38,815 { 39,200 | 39,966 | 40,732 | 41,498 | L1,955

600 |{38,904 | 39,284 | 40,051 [ 40,819 | 41,586 42,045
800 {138,994 | 39,368 | 40,137 | 40,906 | £1,675| k2,135
04,000 139,082 | 39,452 | 40,223 | 40,993 | 42,764 12,22
200 {139,171 } 39,536 | 40,308 | 41,080 | 41,853 | 42,315
400 |35,261 | 39,620 | 40,394 | 41,168 | 11,942 L2,L0L
600 {139,349 | 39,704 | 4LO,479 | 41,255 | 42,021 LZ,L,

200 (179,438 | 39,788 | 40,565 [L1,342 | 42,120 42,55,
95,000 139,527 139,872 | 40,651 | 43,430 | 42,209 L2671,
200 139,616 | 39,955 | 40,736 | 41,517 [ 42,297 | L2,763
1,00 |{39,704 | 10,039 | 10,822 | 41,601 | 42,386 42,853
600 |(39,793 | 40,123 | 40,907 | 41,691 | 42,475 42,9LL
00 || 39,882 | 40,207 | 40,993 | 41,778 | 42,56L | 43,033
94,000 139,971 140,291 | 41,078 | 41,866 | 42,6531 43,123
200 [[L0,060 | 40,375 | 41,164 [41,953 [ 42,762 43,213
L00 |{LO,149 | 40,459 | 41,250 |[42,0L0 | 42,831 43,3C3
600 || 10,239 | LO,5L3 | L1,335 {42,127 | 42,919 43,393
200 {140,329 | L0,627 | 41,421 {42,214 | 43,008 L3,L8]
97,000 {140,418 | 40,710 | 41,506 02 {43,097 43,572
200 {[40,507 | 40,79L | 41,592 | 42,389 | 43,186 | 43,662
100 || 40,596 | 10,879 | 41,677 {42,476 | 43,275 43,752
600 |} 1L0,686 | L0,963 | 1,763 | 42,563 | 43,36L ) 43,8L2
200 LO,?ZS L1,0L7 L§,8h9 L§,65é L3, Lsi L3,93§
9e,000 |140,864 | 41,130 | 41,934 42,73 53.23 44,022
200 J[40,954 [ 41,215 | 42,020 (42,825 [ 43,630 &L
L0O f{u1,0LL [ 41,298 | 42,106 {42,912 (43,719 L4,
600 “LI,IBB L1,382 | 42,192 | 42,999 | 43,808 | iL,291

L1,221 | L1,466 | 42,277 | 43,087 | 43,896 Li,381
41,31 | 41,550 | 42,362 43,174 § 43,986 Li, .70
41,400 {L1,63L [ 42,LLE 43,261 | 44,075 4,562
L1;490 | L1;718 | 42,533 |43;348 | 4h;163 | 4by650
h1,579 415802 1 12,619 | L3;436 | 44;2521 L4, 7L0
L1;669 | L1;886 | 42,704 43,523 | 443341 | LL;830
Lla760 11L15970 1 L2,790 1L3,4800 | AL L0 | Li, 920
L1;850 | 42;054 | 42,876 [43;,697 | L4;529 | 45,010

; L2;138 | 42,961 |43,78L | L4,608 AS;lGo
42,222 | 43,047 {43,872 | 44,697 45,190
| 423306 | 43;132 |43;959 | 44;785 L5;279

(435218 .A&;ﬁ%&~
42,47k | 43;303 [4h;133 | 4k;963 ] 45,456
12;578 | 143,389 |44;221 [ 45;052] 45,549
L2;642 | 43;475 | 44,308 | 45,13 1 45,575 §

42,725 | 43,560 | 44,395 § 45,230 ; 45,729 |

90, 000
200
L00

9=15
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CENTER OF GRAVITY TABLES

{CONT.)

Gross‘ A*M T Mgrg‘egnt 102(5)% T e
St el w7 | wzrol saeal i e
102,000(| 152,656 | 42,809 | 13,616 | Lk;4B2 | 45,319 | 45,816
"200|| 12,786 | 12,293 | 13,731 | Lk; 569 | 15,407 | 45,908
100} 125815 | 12,977 | 13,817 | 44,657 | 455496 | 45,998
g00]| 12,918 | 13;661 | 13,903 | 14,74t | 45,585 | 1,088
eool| 137053 | 135145 | 13,988 | 1,831 | L5;67L | L6178
103,000l 131157 | 13230 | Lhio7 | w013 | 15,763 | 16,278
“200|[ 13;261| 13;313 | Lh;156 | L5,006 | 15,842 | 16,357
100l 135366 | 135397 | 4L,2L5 | 45,093 | 45,941 | L6yLLT
600|| L3471 | L3,L81 | 14,330 | 15,180 | 16,020 | L4537
gool L3iner| | mal1a6 L,5',2§>7 ;‘:2’1235 “g,vfz
101,00 1502 | £5235L | 16,207 | L6717
- %58 IS $§0 f ﬁ;gm L5,LL1 | L6,296 | 46,807
100 || 43,890 1673 | 15,529 | 16,385 | 18,896
600 || 43; 99 11,758 | 45,616 | 46,47k | 16,95
800 || 111100 L, 8LL | 45,703 | 16,563 | 47,076
105,000 || 4. 205 1,930 | 145,791 | 16,652 | 17,166
*200]| 1z, 310 | 15,015 | 15,878 | L6,7L0 | 47,256
100 || 415416 15,100 | 45,965 | 16,829 | 47;3L6
600 || 11521 15,186 | 16,052 | L6918 | 470135
800 |{ L) 626 15,272 ug,n; f%;ggg 17,525

44,73 3571 46,227 | LT, ;
,.LOé-ggg u-asg zﬁg;mz 16,314 | 47,185 | 47,705
1,00 || 1} 91,3 15,529 | L6,LOL | 17,270 | 47,795
600 || 135049 15,61 | 46,488 | 17,362 | 47,885
- 800 l+51hh L5,700 | 46,575 | 47,451 | 47,975
107,000 || 452250 15,785 | 1,6.5663 | 47,540 | 480K |
"200([15,356| o | 45,871 16,750 | 17,629 [ 46,150
wool{ 4562 B | 15,966 | 16,837 | L7718 | 18] 2L
soolln5i569| H | néion2] 16,921 | 17,807 |48)331
800 || 457 675 16,128 | 172012 | 147,896 | 18,124

ronooollinm | B |Le;a | ari09 |47 o e
200 [[15;888 | & (46,299 | 47,186 | 18,073 | 48,603
oo l[15390n | B | néy3en | 475273 | 485162 {48,693
600 )|L5;101 | B | 16,470 | 17,360 | 48;251 |u8;723
‘800 ||16;207 | B | 46,555 | 475408 | 48,340 |4E,273
09,000 || 46231 56,601 | 170535 | 180120 {18963
o 16,727 [ 11,622 [ 42,518 [L9,053
400 || 462522 16,212 | 17,709 | 18,606 | 49,142
£00 |{ 46253 L6898 | 17796 | Le.695 | 190232
200 || 1.6571,2 16,963 | 17,881 | 18,78l |149,322
110,000 |146.8L9 172069 | 170071 | iglers 1490112 |
*200 {[1,6;956 L7.155 | 18,058 | 15,962 [49,502
1o {[ 473064 112210 | 18,145 | £9;051 |49;592
400 ||u72171 17,326 | 423,233 | 19,140 |19, 682
800 || 17,267 L7511 | 18,320 | 19,228 {19,771
112,000 1472375 172097 | nelior | £9t317 |19)esn
200 |[17,; 1,22 17,582 | 13,496 | L9;L06 |49;951
100 [|47;5%0 L7, 66€ | 13;5%2 | 193495 | 505041
600 || 47, 79¢ 17,754 | 48,669 | L9;58L | 50,131
300 (47,606 | § | 473€39 | 12,756 |49,673 | 50,22
112,000 {{47,91% 17,925 | xe, 243 149,762 150,310

Section 9
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