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the pump output wil: again charge the 
3ystem to 3100 PSI. This process of 
the regulator opeping and closing ls 
called "cycling." The "cycling" can 
be checked by watching the pressure 
rise and fall between 2650 and 3100 
PSI on the system pressure gauge. 

Main Hydraulic Pressure AQQymulators 

The main pressure accumulators, 
connected in parallel, are used to 
store fluid under pressure, preven<. 
sudden surges in the system and to aid 
the pumps under peak loads. These ac­
cumulators are located in the fuselage 
accessories compartment. The two 
pressure gauges nenr the accumulator 
indicate the air charge when the Wtin 
sys~em pressure gauge in the cockp~t 
reads zero. The accumulaLor air 
charge is 1000 ( + 200, - 0) PSI • 

System Relief Valye 

The hydraulic system relief va~ve 
is mounted on the hydraulic power mani­
fold in the fuselage accessories com­
partment. It prevents. excessive system 
pressure if the pressure regulator 
fails to bypass fluid when the pressure 
exceeds 3100 psi. The valve start3 to 
relieve at 3300 psi. One important 
point to understand is that the sy:;tem 
relief valve does not assure that the 
pressure wilL be 3300 ( + 100,- 0) PSI, 
if the pressure regulator fails. ~he 

pressure indicated on the gauge wi~l 
depend on the volume of fluid pass~ng 
through the vulve. At take-off rpm, 
the pumps are putting out approximate­
ly 12 gpm.. Under this flow the pres­
sure in the system would be above 3400 
PSI. 

Emergenqy !jydpJul1q Pump 

An electrically-driven !:l.UXiliary 
hydraulic pump, mounted in the hydrt,u-

Section 6 

lie accessories compart~ent, rrovides 
an emergency source of pre5SU!·e. The 
momentary-contact controlling switch 
is marked 

11
EMERG. HYD. PUMP" ON-OFF and 

is located aft of the hydraulic and 
oxygen instrument panel. The aux­
iliary pump can be used if the engine­
driven pumps fail or if press~re is de­
sired while the aircraft is o~ the 
ground and the engine inoperative. 

SHOCK-MOUNTED 
BRACKET ---·111 

I 

Emergency Hydraulic Pump 

''l'here is an auxiliary [.JcJllp relit:£' 
vulve mounted in the fusehge .tCCt:ss­

ory compartment. The purpc.,:.;e <Jf' Li1 i;, 

valve is to prevent the auxili u·y ~.wnp 
from building up exce.ssive pTs:.;L"l'f;. 

This valve is set to open '' t ;.JL,, :!:: 50 
PSI. 

Einergency Pump Selector ll~nClt:: 

The selecto1' v·1lve levu· .', :· ~'1e 

auxiliat•y pwop qJeraL.cn i: lee, :.tj r;n 
the floor left of co-j--:lc;t 1 .. : €;,':,, r:,e 
l~ver has three pc;s i L :.on:;; :.:·~ r:c .:y:; tc:~, 
genel'al system and J-ressun. t1C:c~..;:,u L·, tor. 
The contl'ul 1PVC:l' \1 ill. ncn:. -= -:.· : E- lefl 
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in the brake system position. 

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

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

PRESS. ACCUM. (aft position) 
Fluid direoted to brakes,general sys­
tem, pressure accumulators, and cargo 
doors. ~ 

.; I , \ 
' I - \, 

.... lt "' 
. > ' ' ~~ ' 
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Chapter 2 

LANDING GEAR SYSTEM 

The landing gear hydraulic system 
uaes full system pressure to both re­
tract and extend the gear. The system 
consists of a control valve, landing 
gear actuating struts, nose gear down­
latah bungee strut, nose gear bungee 
gland, nose gear up line orifice &nli 
the necessary lines and fittings. A 
control lever, located on the aft face 
of the control pedestal in the fligh'C. 
compartment, actuates the landing gear 
control valve through a two-way cable 
system, A spring-loaded over-center 
aaaiat oable reduces the effort re­
quired to shift the control lever to 
either the UP or DOWN poai tion &Dd aida 
1n insuring that the lever will be ful· 
ly poai tioned at e1 ther end of the 
quadrant. 

In the event of hydraulic failure, 
movement of the control lever to tlle 
DOWN position will release the upl&tohel 
and permit emergency extension b;y p-av­
ity. In the event c..f control aable 
failure, a spring on the control valve 
piaton automatically placea the valve 
in NEUTRAL allowing emergency ext~1-
a1on by free fall. During emergen~y 
exteneion by tree fall any vacuum ~re· 
a tecl 1n th:e down line is relieved by 
the down-lin' vacuum relief line a.>n­
neated to the reservoir. A check valve 
in' .thi1 line preventa any loss ot )%'81• 
1ure during normal gear operation. 

Mini Gw Safety Solenoid ~ 

A 1olenoid operated pin wb1ah pro• 
jeot1 aoro11 the control lever prevent• 
movina the aear control bandlt to the 
UP pod tion when the airaNtt il or, the 
FOund, 'lhe circuit enerailinl tbil 
aatety 10leno1d is wired throytb a 
e\liitcn on the right mairi aear. When 
the riaht aear strut is extmdld the 
awita.b i1 oloaed, This meraile1 the 
l&fety 1oleno1d whioh pull• the pin 

out ot the way allowina the aear ll&a4~t 
to be placed into the t1P podtion, 

Main Gw Bwgu swwsa 
The bunaee 11 formed ot two tMt­

pendent 1prings held under ":.en11Qn ~ 
pull the down-latah .into th• looJdJll 
polition when the landin~; 11ar 11 
lowered witbout hy~aulio ~~•••urt. 
'lbe bunaee also aida in down loaki»f 
tbe aear durins normal axtenlion 1 •• 

Main 0"•' 
Actucril"' ltrvf 
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fooe Gear Bwuree Str'lt &nd Dowlatch 

The nose gear downlatoh, whioh 
looks the nose gear in the extended po­
sition, is formed by two ahort links 
between the knee-Joint or the dral link­
age and the center or the ahook atrut 
supporting yoke. The downlatoh 11 con­
trolled by a hydraulically operated 
spring-loaded b\mgee strut mounted .::>n 
the yoke and oonneoted to the down­
latch at the pie ton end, 

When the nose gear is extendin1, 
the spring in the bun1ee strut extend• 
the bun1ee piston, forcinl the down­
latch knee l/16 inch paat center and 
locking the noee gear in the DOWN po­
sition. During retraction, hydraul!.c 
pressure ie direote4 to the bun1ee 
s_trut to overcome spring tendon and 
fo:ce the bungee pieton to retract, 
This breaka the downlatoh knee-joint 
and allowe the gear to retract, 

Ground Safetx Pin• 

Landini ,ear sround l&tety pinl 
should be inatalled in tbe l&Ddinl 1ear 
retraotin1 linkl to prevent inadvertent 
collap1in1 of the le&r while on the 
ground. The sround •atet)' pine are 
a towed in the airoratt when not in u ... 

6-8 
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Landini G11r L1m1tatigno 

The maximum airspeed for 1anc11n1 
le&r extension is 170 knots, The l&Dd­
inl 1ear should retract in 7 to 10 IH• 
onda and free-fall in a III&XimuDl ot 1 
minute. 

He .. L.oncllrtt GHr Dewrt·L.eci l•t• Struf 

Oro•rul ,.,.,y Lod 7 1egn 
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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 dire~ted 
to the brake contrcl valves from ::.he 
land~ng gear down line permitt~ng op­
erat~on of the brakes only when ~~e 
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 

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. 

Brake Control Valve 

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

liGHT IIAKI 
NUIUII IIOilT 

~.IPT IIAJCI 
I'IIISUII I'OIT 

UTUIN II'OIT 

NSH-NU Nil ASIIMILY 

Brake Control Valve 

VIIW A 
DITAIL Of Bl\AKI 
CONTROL VALVI 
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Brake Debcosters 

There are four brake deooostere. 
They are mounted tw0 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 is 2,86 
to 1. They reduce approximately l.SOO­
psi from the power brake control valve 
to 630 ! 15 psi to the brakes. 

Brake Line Shuttle Valves 

The shuttle valv0s are located at 
the junction of the tj'draulio and 
emergency air pressm·e lines at the 
brake assemblies on tre i5 main gear, A 
small spring, assisted oy hydraulic 
pressure, keeps the cone seated on thoe 
air pressure port during normal hydrau ... 
lie brake operation. When the air brake 
valve is opened, air pressure puahes 
the cone off the seat on the air pert 
and over a seat on the hydraulic ljne. 
This blocks off hydraulic pressure and 
directs the air pressure to the brakes • 

Parking Brake; 

The parking brake control handle 
is installed on the left aide of the 
control pedestal, To set the parkins 
brakes 1 make certain that .full hyd.rau ... 
lie pressure is available, depre11 the 
pilot Is brake pedals, then turn the 
.parking brake handle to the "ONtt peti­
tion, releasing the brake pedal• while 
holding the parking brake handle in tho 
"ON" position, Brake engagement oan be 
checked by moving the parkins brake 
lever forvard. Freedom of movement in• 
dicates that the parking brake 11 en ... 
gaged, To release the perkins brake•, 
fully depress the brake pedala. 

EmorgengY Ail' Bl'ake Svotom 

The emargency air brake eyettm con• 
aists of a storage pressure aylin4tr 1 
pressure gauge, pi'essure control valve 
and shuttle valves whioh admit the air 

Section 6 

L.ertdl"t O..r lrekt SyatM 

preuure to the brake a. The cylinder it 
located in the r.t1ht noll wh11l well 
tunnel and 11 oharsea to lJOO t 50 PSI, 
The pruaure gause 11 on t.1e i1yciJ'aulio 
an4 QX1sen inttrwunt panel, anc1 tilt 
control valve 11 on tile main tire tx• 
tinfl.lilher panel, oonvenitnt to tht pi• 
lot only. The control valve handle ut• 
ere the air into the brake ay1t~ and 
h&s three poaitionet OFF, HOLj, and ON. 
Suttioient air preeaur& 1i available 
far thrtt full hrake applioationt. Tht 
~akt bydraulia tyatem ~uat b~ ble4 att• 
er operation ot the air brake 1yat111. 

It no h1draulio preatW'I il i.V&il• 
able to the brakea, atop the c.irplant 
witb tbe air brake ayatem, Do not Ult 
the air brakea before tht J'lQIQ wntil 
hat touohtd the g1•oun~. J\.,;.>pl;• the 
brakea a lowly and 1nterlll1 tten-:.ly attwr 
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the nose wheel well. Tho mndu ....... u-­

ducea preaaure to the brakes suultan­
eously with each skid control cycle. 
After cycling stops, brake pres3ure 
cradually increases and JIII.Ximum braking 
is produced as the aircraft weight in­
creases on the rtmway. 

i'.-.; 
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Chapter 4 

WING FLAPS AND WINDSHIELD WIPERS 

Wing Flapa 

The wing flaps are controlled by 
a lever located on the art race or 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 hydraulic 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 or 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 a!wad of the other is 
instantly aheoked 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, Ther~ 
ia no neutral or OFF position for the 
control handle. The handle is markea. 
in degree1 of flap travel from 0° {full 
UP) to 50° {full DOWN), At an airspeed 
of 105 knots, the flaps will extend from 
0° to 500 in 10 to 15 seconds, retract 
from 50° to 20° in 9 seconds, and re­
tract trom 200 to the full UP position 
in 1.3 aeeonds. Maximum speed for fle.p 
extension is 170 knots to 30° DOWN and 
150 knots over 30° DOWN • 

6-14 

A ~resaure 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 partial stoppage of one blade 
will not interfere with complete oper­
ation of the other blade, 

Wlrulaltlelrl Wiper Speerl Control Y•l"• 
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Chapter 5 

NOSE WHEEL STEERING SYSTEM 

The nose wheel is ateerable from 
the flight compartment through a com­
bined hydraulic and mechanical ayatem. 
A separate pressure accumulator ee.rvea 
to dampen any tendency of the nose 
wheel to shimmy during taxiing. T'le 
nose wheel is ateerable to a maxim'Jm of 
67 degrees in either direction. The 
steering wheel in the cockpit is looated 
to the left of the pilot's seat. Two 
matching white lines indicate when the 
nose 'Wheel is centered. 

Steering Selector VAlve 

'The steering selector valve is lo­
cated on the left aide of the noae wheel 
well. An aoceaa door is located o~ the 
left side of the fuselage just above 
the nose wheel doors. This valve is 
controlled by a differential meohaniam 
whioh is oonneoted by cables to the 
steerin,g wheel in the cockpit, The 

•purpose of the steering selector valve 
is to select pressure as desired for 
lett'and right turning actions. 

Steerini Relief Yalye 

The steering relief valve main­
tains a snubbing pressure of 150 psi in 
the steering accumulator and on the 
steering struts, The relief valve is 
mounted on the selector valve. It stope 
the flow of fluid in the return line un­
til pressure from the aooumulatar builds 
up to 150 psi. 

S~terins Pressure Agq~u1atQt 

the steering accumulator is located 
on the left side of the no1e w.heel well 
near the steering selector valve, The 
purpose of the accumulator is to hold 150 
psi snubbing pressure to the steering 
struts to help dampen sh~ of the nose 
w.heel. Initial air charse is 50+;- 0 
psi, Snubbing pressure muat be reli~Jved 

by opening the bleeder valve when 
charging the accumulator with air. 
'!he gauge for tht air pre-loac! ot the 
accumulator is located at the bottom 
of tbt accumulator, 

J110M CONTIOC. 
YAI.VI 

CHIIQ& YAI.\'1 
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NOT I: 
PLOW AND POSITIONS SHOWN POl 
IIGHT·HAND TUIN. 
Lin-HAND TUIN OPPOIITI. 

Section 6 

FIOM LANDING GIAI 
DOWN LINE 

TO IISEIVOII 

~ NISSUII' 

c:J. 150 I'll IACIC PIISIUII 

IIBII HTUIH 

&::::J A. PIISSUH 

(i) NOSI WHifL STUIGHT AHIAD. 
CONTIOL VALVI liT POl 
IIGHT·HAND STIRINO. 

6-l6 . 

(i) NOll WHa TUINING liGHT. 
Ltn-MAND ITIMINO CY\INDII 
ON CINTII. 

G) NOll WHia IN MAXIMUM 
liGHT TUIN. Lin-NAND 
STilliNG CYLINDII PAST CINTII. 
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Chapter 6 

CARGO OOORS 

Fgrytrd Cargo Door 

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

Before the door can be operated 
hydraulically it mu:3t be unlatchErl. 
The door can be unlatched from inside 
the aircraft by removing the safety rin 
from the latch and t3ngaging the plunger 
in the handle. The lock lever is then 
released by pushing upward and turning 
the latch handle clockwise. 'Ihe door 
is unlatched from the outside by actu­
ating the look lever, located direotly 
above the latch handle, and moving the 
latch handle upward. 

l'orwonl C •to Ooor 

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

Holding the switch in th11 OPEN posi­
tion turns on the emergency hydraulic 
pump and opens the door. Tho door may 
be stopped at any desired opening by 
releasing the switch. 

The door is closed by holding the 
·switch in the closed position until 
the door is completely clcsod. 

The door is latched from L~side the 
aircraft by turning the later, handle 
cotmterclockwise until the llck lever 
engages, then install the safety pin 
in the forward latch. 

All latches must be overcenter and 
against link stops when the door is in 
latched position. Do not attem~t to 
open door without first removing safety 
pin. 

6-17 
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Aft Cargo Qoor 

The aft cargo door aaaembly, on the 
left aide of the aircraft, oonaiata of 
two doora. The Min entrance door por­
tion permits entry without operating 
the at't oarso door. The a in · entranoe 
door opena outward and forward. The 
door oontrola oonaiat of a aet ot eisht 
latch bolt• wh1oh are operated aimul­
taneoualy by the door handle. ! hol.d• 
open mechaniam in the door will -bold 
the door apinat tbe fuaela1• 1n full 
open poaition. 

--..._ 
0 0 610 

a 

The att oar10 cloor opua outvanl 
and. upw&1'4, A I'IIIOVI&blt l&toA bladlt 
11 •towed acl3aoent to tbe tire tztm• 
IUi•.b_. jU~t tOI'WU'C! ot tht cloor, ! 
aatety pin, attao.blcl to t.b1 cloor tV1.AG• 
ture with .a leqtb ot reel vebbiq, 11 
1natalllcl t.brouc.b the t~ latoh. 

~"o not attempt to opa att 0&1'10 
door without t1rat removiq 1&1'1ty pin. 

A1'ter unlatohiq tbe door by operat­
inl the lato.b handle, the door •J be op­
eratecl hyc!raulict).~ ucl oontrolllcl b:y a 
awitoa jua'\ torwvc:l ot tbe Min entrance 
door, 4 h.'lcl-open oato.b 11 actuated by 
a Uait 1vito.b in t.bt o!rouit. To OpR• 
ate:· the door boleS the oODtrol twitch in 
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the OPEN position until thE. dea11'14 · 
degree of opening is obtained. Thl 
Min entrance door must be tull opa 
and latched before the a.ft aection 
will operate. 

NOTE& The portion of the airouit 
nor~a1}1 completed b7 the att 0&1'10 
door bold-open catch 11 automatiaallJ 
actuated by an uersenoy witch it tale 
main entrance door 1a jettiaoned Sn 
tl1sht. 

Close the door by holdinl the 
awitoh 1n the CLOSED poaition. W.bc 
full;y aloaed, latah the door with tbt 
lato.binl handle mi reinatall the at•­
t:y pin. 

The auxiliary hydraulic pump ••leo­
tor valve handle should be in the Brake 
Syttem (normal) polition for aar1o door 
operation. 

' Ael_,.., ........ J LMelf A....., 
J ·- ....... • ..,.,., p .. 

J R.....-lewldH..,. 

., c.,. O..r 
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,;u:.:DE SUPPLEMENT 

-
VERSOS 

1953 SERIES AI~fUT·. 

... "'" ..... ,.,' 1. H%DRAULIC~ 

Larcer tire~all oonneot1one. 

2, AUXILTAHY lf!Qp~_Qi.J,;C EQUIIMEHT 

a, Anti-skid t::-Hka :system. 
b. Ut:1 1 z~. "hA ~lcro-avltob ~r 

the left rua 1 l"l t ~ _ 

c, GoodriGh tr system. 
d. Brake delco~ r~. 
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Chapter 1 

GENERAL 

Eguiq:nent 

Conmunie&tions to, tram, or within 
the C-118 aircratt is accomplished by 

16 basic communications systems. Nr 17 
and 18 are emergency radios ~board. 

Naq;NCLA'!UBE 

1. AN/ AIC-10 
2. m:-36 
3. AN/ J.RC-4 9 
4. Collina V"tifl'-101 
5. AN/ ARC-27 A 

COMf.iON IDENTIFICATION 

Interp!1one 
Public Address 
VHF Convna.nd 
VHF Comrr.and 
UHF Command 

Intercommunications 
Loudspeaker 
Line of sight commur.ications 
Line of sight col'illliUT.icatio!"'s 
Line of sight comnur.ic~tion~. 

7-1 
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--------~--------------- '~---------------~------

6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

18. 

NOMENCLATURE COMMON ID::;n Ir I CATION 

AN/ ARA-25 UHF Hominc-\ Ada;;ter 
6185-1 6185-1/MC II. F. H 1 :nd tl. F. #2 
AN/AHN-6 
AN/ARN-12 
AN/ ARN-14 
AN/ARN-18 
AN/ARN-21 
AN/APN-22 
SCH-718 
AN/APX-25 

Radio Com)ass 
Marker l3e.1co:1 

OMNI 
Glide Path 
TACAN 
Pilot's Radio Altimeter 
Nav. Rada: Alti~eter 
IFF 

AN/APS-42A Radar 
AN/URC-4or URC-11 Emergency Transceiver 

M/CRT-3 Gibson Gi :~ 

Frequency And Operating Ran~;l::o 

USl:. 

UliF Homing 
Lon~ :~ange Com:nunicat ions 
LF /MF Reccpt ion and l!omi ng 
Marker Beacon Reception 
Vl!F Navig:1tion 
Glide Path R"ception 
UHF Navigatior. 
Absolute Altitude (Lew) 
Absolute AltlludL' (lligh) 
Identificatio:1 
Se::rc1 R:1dar 
Lrncrgency \f:L: ,md UliF 
Communiciltion.i 
Emerg2ncy TrJnsn:ltter 

cn"lPONt::NT F lUX{U ENCY RANGE OPERATT NG RAr-r; i. 

1. All.C-49 Vl!F Command 1(!0 - I 'i6 me Ll I<L of Sii.!,hl 
2. Collins \IHF-101 Command 

3. 
4. 
s. 
6. 
7. 
8, 
9. 

10. 

11. 

A!{C-27A Ul!F Command 
618S-l 6185-1/MC High Freq. 
AllN-6 Radio Compass 
AHN-12 Marker Ueacon 
AHN-14 OMNI 
ARN-18 Glide Path 
ARN-21 TACAN 
CRT-3 Gibson Girl 

URC-4 Emergency Trans, 

Location 

The majority of the basic c:ompo­
~ents ar~ located on the main or 

keceiver 116- 152 me 
TransmltLer 116 - 150 me 
2.2) - t;Q(l TIIC 
... , (' 
( .. \,) -
·. 00 - 1 7 1) 0 l< c 
",') m:: 

l OH - 1] 1 • 9 me 
329.1 - :135 me 
CJ62 - 1 21] J"i!C 

'JOO kc 
8164 kc 
121.5 Rnd 243.0 me 

Hrt listed below. 

L i I<l: uC SighL 
LiiH: of Si i•.ht 
Lint: I) f SighL 
LlJi~g ({Hilgl; 

Shure l<ilng~ 

}{;1 d: d L 1 'H1 P il t L v r 11 

Line of Si.c~ht 

!t:diatinn l'<~tl<~rll 

Line: of Sight 
Short R;_mge 
L.o ;11-', R;mg c 
Llnc ul Sighl 

duxlliary radio rack, The excepti"n;, ;\ote: St:l' next fDu: p<tge:s. 

COMPONENT 

1. AN/AIC-10, Dynamotor~ 
2. AN/ARC~49, ~IF Pn~er Junct!o~ Box 
3. 618S-l, 11. F, #2 Antenna Tur.er 
4. A:--J/ARN-21, TACAN Transceivlr 
S. AN/APS-42, Rndnr TransceivLr 

All of the remote controls are 1o­
cnted 011 the pilot 1 s pedestal or at Lht: 

7-2 

. -=---------------

LOCATION 

iynamotor l.'<)mJXHtme~·.t. 

Dyndinotor co:,pa rtr~:c·.,t 
Copilot'·" :,u: ld1e<1d 
L:ndcr n;w l ~~J tor 1 " c..1h 1 e 
Nnsc whl:'L l lvC l l 

naviJJ,,ltor•,., p•)Sil1•J:·, ,.,,:,·;)t tl,l:' r.1d.:1r 
rressurlz·:ti<JI1 conLrol. 

-
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mNIROr PfnfSIAl-f~p1c . ~; )·: 

-

1. RADIO PANEL LIGHTS R:IEOSTAT 
2. ADF IDNING PANEL 
3. VHF CONTROL PANEL 
4. HF-1 CONTROL PANEL 
5. ADF-1 CONTROL PAN~L 
6. VHF NAVIGATION CO:--IT:,,j,_ . ,. ... 

7. UHF C) 'Gi\GL PM E:L 
8. ADF-2 :C~TRGL FAN~L 
9. HF-2 CJ~7RGL PA~E: 

10. TACA.\l cn:--:7ROL P::..NEL 
11. VOR-TA:AN TRANSFER SWITCH 
12. Pl:flv- ADD'U:SS PAKEL 

7-3 
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~ . COMMUNICATION~A~· 

l. 
2. 
). 

"· ~. 
6, 
7. 
8, 
9. 

LO, 

t l' 
l2, 
13. 
lit, 
~ s. 

~b. 

17. 
Ill. 
19, 
20. 
21. 
l2. 
n. 
llo. 
l'l. 
2o. 

"· 
7 .:., 

S-l COMPASS A~LIFtEk 
CABIN PRESSURE AMPLIFIER 
REPEATER AXPL!P'IER 
FI~ C~TEC:TOR RELAY~ 

FIRE DETECTOR RELAYS 
HF·I ANTE!'lNA nJNER 
SPACE ONLY 
HF-1 TRANSC~IV~R 
RADIO CIRCUIT BREAKERS 
HF-2 TRAN~CEIVER 
H'P'-2 POW~il SUPI'LY 
HF·I POWER SUPPLY 
SEARCH RAJJAR SYt<CIII\O.Hl.l:.~ 
HAR.l(.ER DPACUll R<.i:ElVI'!l 
COMPASS :.:GliAL rllloiLI! 
AMPLrrn:R 
UIIF HOHIN(. AM.I'Llfl ~H 
RADIO FU S~ I'~IEL 
OIL QUANTITY AK!'l.lfll::ll~ 

llll. (JUANTcTY AMPL!f[~l!~ 
FUI::L QUAtlTtT'I' AHI'L1r'l E~ 
FUEL QUAI'Hli"Y AHI'l.IFIER~ 
ADF nJNir«.; AMPLIFIER ( M\ 
t:H£RL.;t::NCY TIWISH1CTI::II 
VIIF 1'RAN~M1-rfl-.~ 

VUF ,!t:C 1::1 Vt:H 
AUTO;> 1 LuT Alit'L 1 fl t:ll 
AU'I'OP[LOl .u'~l!o."'ACII AM~•:.;r'l t.fi 

.. 
0 - INTERPHGNE CONTROL 

-f\- INTEIU'I!ON~ CONTHOL 

29. 
)0, 
:H. 
32. 
n. 

)4. 
35. 
)6. 
} 7. 
.ltl. 
19. 
1.0. 
ld. 
~ 2. 
.:.L 

~'· 
4b. 

-'·"· 

5). 

PUBLIC ;(;11\,,,-; \Ml'Lifll':l<. 
ADF·l Rl.CU'.'I:l\ 
ADF·2 !UCI::InR 
tiAVIGATOR CH~n ~11J\.IACL 

STANDAHt. YOWlH HST 
REr.t1'1Ar l o: 
Sl'ACI:: 0:.1. Y 
IN'rERI'IIf Nf: Cu:; fl<.lLS 
BLANl< PANO.L 

,,rW-1 C1. ·•~r:dl. r' •,'1!;.1, 

IF'F CLlt17R•·~ ~Mi. i. 

l!~lLlU'lll 'L. (di~r.~ . .~L:. 

.&..OF· 2 \~ '. r•:' 'lr.; 
i~t'·.\'[ ,:\"1, \', i j, :u>~·r 1, P .... :~tL 
AI "1 iML·. l'l· !\ I ';l;, .. \ .tl1( 

LOI\.o\N kt . ~ 'J, 11 

ltADAP. (' •. ,\ I 

I!AilAO l c :I!_(.,>,[., I•. 
LUI<.AN 11· ilCATul< 
PIIA:it. l•c frC71/,, :otN<.JIO( 
All t'.U 111 l ::I :.~f.. T• '~ 
fACA.~ loA.<-. :, /Lit 
AI!(·'. I Ll ·r.· H;. J • ·, L. 

; I \If L. r; I ri 1'.\ ,, L 

AlH-'. L C1 .1 ;• r .... r' ~ •, .I 

HF-1 Cu fl._; r \;,. 
'Jllit (:):,. ~ I p.: 

.. )tl/..l t:.. ) t'L v! ·, ) " \ 1:,, 

'i. 
Stl. 
')'). 

60. 
61. 
bl, 

61. 
61,, 
65. 

. . 
'· 

n. 
)]. 

7 '·. 
7 ~. 
7b. 
'] 

'• 
i' .. ). 

Section 7 

V•lf CL.NTR.i:. :·~NEL 

A.JTI•P! LOr CO)I'l'ROL!.ER 
TAr AN CC•i'.L~J;, 

A.IF fUNlNG :-lETn 
V JK- !'.\CArt :·~:i>fER SWtrCH 
Pt:DL~:rA: .v .. :;., PANCL LIGHT 
l,lii:.G~. ~A l 
C I 1\CU 11' ~ iL.AJ( ~liS 

NAV. 1!,\IJAIALT. 
TKAr'',d.l V E« 
V•ll\ Ul\I 
V :ll ;,'i.'W·J.X.\.JK 
'J )•, K • • l: '" . ·t 
li. d·· -~· !\ ,:.: , , J .:R 

1·. ~ T;lt\f',:"if"\ :c, .. R. 
l 1 i \;. :-I 'l , __ \,. 0 AL~. 

A·:t'l !F I[;, 

llf-1 ANH:"<il\ T'uNt.k 
A.Hi:.NNA R~1.AY 

i::'i,;[N~ A:<A:.':LF.K CO~RO .. S 
LIWAN lclld!..~:.K 

h<r:~~ulllll:oG Kl r CJtiTRilLS 
:.o;r:,[ A.'iA-YL'.H 1'\•~I::R 

l l' ~. \ \ 

l't"~J. nlndl.l"\,.,11~ PL,;Hl.' 

I;~ J I,' iJ!I...d" .~ 

·;,, r ~· 1: 

-



C-118 

-

-

For locati See oppoll~n• of view E pas• 

7 r 
-~ 



:-118 sr~ct.!.on 7 

1-b ' 



-

--

All of the co~.Q~lcation a~d radio 
Ylavi~atio~, eqv.irnent except the radar 
altimeter "l.nd LORAJ: requires DC powe::-. 

.:3"ec:.ion 7 

Sone of the equipnent requi~1es additio­
nal AC power. The components and ite in­
verter power source is listed below: 

------------------ ------------------------.. 
?.:cdar _Inv!!_rter 

l. P:, :j APS-112,\ P..a.dar ~ 
.L, 

2. A!!/AP..:i-21 TACA!' ::. 
3. SCJ?.-712 ~:AV Altimeter :j. 

L. 

L_ 
'l. 
r: 
-'• 
7. 

-----
Protective Devices 

All communications and navieatio~ 
qquipr;!-ent is protected 1--,;, n fuse or 
~ircuit hreaker on the maLn or aQ~l­
iary radio rack fuse ~nd circuit break­
er panels. Additional protection is 
orovided as indicated. 

Radio Electrical Inverter 

6183-1 618S-l/MC HF ;·r 1 and HF Nr 2 
Ai:/AI1:I-18 Glic.e Path 
PJ:Is Eadie- ~~f718ti~ Ind. 
t::"-iF/ADF Eor..ir:;s Ada pte:· 
,\:J\H:-22 Filot 1 s ,';__":_ :.ir.ldter 
ID-249 Do::.ut ~·eed::..e 

t:.:/ AP):-25 IFF 

reflection of these s~~-wave signals 
makes long range comounications pos­
sible. 

l. 
2. 

VHF 
612S-l 6l~S-l,/r.C 
AN/APX-25 

Po..,rer .iunctio:-1 box 
Fo ... .rer units 

Very high and ultra high :ommu­
~ications contain only skywavas. These 
skywaves are not noroally reflected by 
the ionosphere, as a result o~ly line 
of slight cormr.unicatio:~s are possible 
in these frequency ranges. 3. 

' ..... 
5. 

SCR-71P 
Front of transnonder 
R/T unit . 

A:·!/ AP3-42A s~'Tlchroni zer 

Radio Wave Propagatio::. 

30 - 300 kc - Low Freq. (LF) 
300 - 3000 kc - l:edi'llT:l Freq. (iP) 

3.- 30 me - Hif!h Freq. (HF) 
30 - 300 me - Very :!i~h Freq. (VHF) 

300 - 3000 me - Ultra Hi£:h Freq. (UHF) 

Lo ... r frequency and medium freq·Jer.cy 
communications are primarily gro~nd 
\'laves. The ran~e of ground Haves is 
limited by the transm:..tted po\oter. 

Hirh frequenc~r cor:mrunications con­
tP.in both a .co:round and skywave. The 
skywave is predor.ri.nata and is usuall'! 
reflected back- to e.1.rth by the iono­
sphere. The ionosphe~e bein~ co~prised 
of electricall~ char~ed particles. The 

~late: See illustrations on ngxt two 
pages. 

Communication v~~·aseo:o zy 

The following words or ph~asJs are 
commonly used in assc.ch.ti.::.:: ·.dt~'1 com­
~ication and navigution equipr..ent. 

Dynamotor 
Power junction 
Povrer supply 
?ower unit 

Volume Control 

} 

These fo·a phrases 
box denote a co~ponent 

0.ich nodified the 
power av.1ilable 
f~~m :he aircraft 
to that required by 
the radio equipment. 

A v•riab~e control 
that v-aries the vol­
ume of a received 
signal. 

7-7 
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i..OW FREQUENCY 

.::!li.!!i\::\:i:!!ii!liil:\lil:!i!lli!!' 

VHF AND UHF 

RADIO WAVES 
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IQOOO 

f'UT 

-

Position straightedge at 
at• tenna height • 

Now position straightedge 
at aircraft altitude. 

TE.ke Line-of-Sight readinr: 
from center scale. 

Line-of-sight 

EARTH CURVATURE NOMOGAAPH 

Section 7 

rttT 
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~eel ver The component which Transponder A component that must 
converts received receive and interro-
electrical currents gate the proper sig-
into visual and/or nal before it will 
audible signals. trigger the transmit-

ter to make a reply. 

Transmitter- The component which Radar Radio ranging and 
produces and emits detecting. 
electrical currents 
(radio wavest TACAN Tactical air naviga-

t ion, 

R/T Unit r A component which is Remote control---- A co~trol that is 
Receiver- capable of recelvlnt located distant from 
Transmitter and transmitting ra~io the component which 
Transceiver signals. it controls. 

. RADIO ANHNNAS 1. GLIDE SLOPE ANTENNA 
2. HF -1 ANTENNA 

5. STATIC DISCHARGES 
6. VOR ANTENNA(FLUSH) 

7-10 

3. VHF ANTENNA 7. MARKER BEACON ANTENNA 
4. HF-2 ANTENNA AND 

LCEAN ANTENNA 
8. NAVIGATOR'S RADAR 

ALTIMETER ANTENNA 

IFF ANTENNA (MOUNTING 
PROVISIONS ONLY) 
PILOT'S RADIO ALTIMETER 
ANTENNA 

11. UHF ANTENNA 15. RADIO CCMPASS 
12. SENSE ANTENNA LOOP ANTENNA 
13. TACAN ANTENNA 16. SEARCH RADAR 
14. ARA-25 ANTENNA ANTENNA 

-



-

-

C-118 Sectton 7 

Chapter 2 

lNT!RPHONE SYSTEM 

The AN/AIC-10 interphone ayatem 
provides: 

1. Voice Communication between all 
Crew members. 

2. Conmunication outside the air­
craft by integration with radio 
equipment. 

J, Ability to monitor one or more 
radio receiver• aimultaneoualy. 

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

The AN/AlC-10 lnterphone system 
has: 

J interphone control pane:s 
8 - interphone controls 
2 - dynamotors 
2 - low frequency range filters 

Interphone Control Panela 

There ta an interphone control 
panel at the pilot's, copilot's and 
navigator's position. The ayatem 11 
10 deaigned that a malfunction of one 
control panel will not normally affect 
the other control panelJ. On each 
control there are 10 aujto selectora, 
a microphone aelector, volume control 
and a normal/aux listen awltch. 

Audio Selectors 

The 10 audio selector• are two­
way toggle awitches, which are elec­
trically connected to the various re­
ceivers. Positioning the selector to 
the "UP" (on) pos 1 t1 on allows that 
crew position to monitor the selected 
receiver. It Is posaible to monitor 
all 10 audio s~lectors simultaneously. 

-------------------.. 

(AN/AIC-10) 

----

INTERPHONE CONTROL 

CONTROL PANEL 
DYNAMOTOR 
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T~e ~icrophone selector connects 
:he operacor's microphone to the var­
ious transmitters. The spring loaded 
CALL position furnishes the operator 
with a "hot" microphone and permits that 
crew member to transmit and be receiv­
~d at all crew stations, regardles~ o: 
the position of the audio selectors a: 
:he various stations. All other rece?­
~ion is interrupted at all station~ and 
only the call trans~ission is heard, 

The microphone selector will aLto­
~atically supply the user with both a 
talk and listen facility regardless 
of the position of the associated audio 
~elector. 

The vblulnt• ccmtrn! allows the oper­
.cltor to vary the volume of rt:ceived sig­
<al.c., L1 the NORMAL poc.,!tiun only. 

~ormal/Aux Listen Switch 

Th~ Normal/Aux Listen switch is a 
:wo-way toggle switch whi~h is saf~ty 
wIred to l he NORMAL position. The AUX 
... !STL:J position is used :mly when lht: 
->ystem h not op..:rating normally. The 
~urpose of this switch is to bypass 
:he cixer amplifier. 

>~lxt·r \mplifier 

Mixer amplifier is the comnon Ler­
.nLwiogy for a subassembly of the AN/ 
.~lC-lU int.:rphon.: sysll:'m. There is a 
:nix~.:r amplllil'r located in each tn·.er­
;>ihll\e control panel and each interphon~:: 

:ontrol. This SLihasscmhly performs thrt!e 
::ui\Cl! ,m,. 

l. 1\Lldio ampllfi.:>r, which amplifiL·s 
weak audio signals t·ecl:'!ved. 

2. ,,ltt!rpholll: alllpl1fic:r, making i•ltt!r­
phonL tran,;m!•.;sion possiblt:, 

7- 12 
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3. Preamplif~er for the ~!crophonc 
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 voice transmissio~ at the as­
sociated crew position, Reception can 
be maintained by using the Aux Listen 
Circuit. In the AUX LISTE~ position, 
the mixer amp!ifier is byp~ssed, there­
by limiting the op~rator to single re­
ception and CW transmission, To pre­
clude the possibility of two systems 
b~ing selected, a priority system has 
been incorporated so that only one 
audio circuit will be received, re­
gardless of the control setti'1.gs, Re­
fer to the following diagram for the 
priority system. 

6 7 R 9 10 

0 0 0 0 0 
l 2 J 4 5 

0 0 0 0 0 
11 

NORMAL VOL 

0 (!) , 
MIC AUX LISTEN 

Interphonc Control:o 

The interphonL' Ccllltr<ll furnishc,; 
th'-' opt'ri1tor with conununlcation, llL'­
tweL'I\ crt!w members <lilly. Locatt::d 011 

the control i!S a Call llutt•Jn, Volun1,• 
Control and Normal/Aux List~n switch. 
Tht:rc are ~lght intt:rphonL controls 
in the C-118 A/C as tcllows: 

-
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1 - nose wheel well 
1 - forward cargo loading door 
6 - main cabin 

Dynamotors 

Two dynamotors furnish 175 volts 
DC to the mixer amplifiers. Below is 
a diagram of the separate and independ­
E'~t circuits: ... 

... 

F-90 Filter 

• 
I 

' I • 

• 
• 

Interphone 
Control 

Interphone 
Control 
Panel 

Note: The failure 
of a dynamotor will 
cause all of the 
mixers on th£t cir­
cuit to be i~oper­

a tive. 

DYNAMOTOI 

A filter is located at the pilot 1 s 
and copilot's position. It enabl2s 
the operator to diminish the unwanted 
portion of the dual transmission :rom 
a radio range station. The opera~or 
must select the facility desired. For 
example, in the "Voice 11 position, the 
range signa 1 will be diminished, In 
the 11 Range 11 position the voice signal 

Sect ion 7 

will be diminished. In the "Both" 
position, there will be ~o f•ltering 
action, so both the ran~e and voice 
feature will be heard. 

Fll TER 

~I-36 Public Address System 

The public adcress system has 7 
speakers, 2 amplifiers, a volume con­
trol, and a remote control. Complete 
operation is poss~ble from the cock­
pit, The functlo~ seltctor lo:atLd 
on the remote control has three pcsi­
tions, Standby, Oif, and Loudspeaker. 

The three position speaker selec­
tor provides the operator wit~ 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 d~­

sired speakers. ~ext position the 
microphone selector to lnterphone, 
now any transmission on inter?hone 
will be broadcast over the public 
address system. 

PUBLIC ADDRESS CO~TROL 

LOUDSPEAKER 

0 
F 
F ' STANDBY 

~OSE 

7- l 1 
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Chapter 3 

C(Joi(AND EQUIPMENT 

AN/AP.C-49 (VHF) 

A very high frequency command com­
munications system, the AP.C-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 ap~rox­
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 paver of the transmi:ter. 

The main units and their purpose are: 

~--·-

Control 

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

2. leceiver - Voice or MCW reception 
ln the 100-156 megacycle range. 

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

4. Control Panel - Enables the operator 
to 1elect the desired channel, turn 
set ON or OFF and to transmit MCW 
(tone) by depressing the tone button. 

Juncticm Bo:x 

ARC-49 VHF COMMAND COMPOHEH'l'S 
7-14 
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Tuning is accomplished by tl:e se­
lection of any one of forty-eight auto­
matically tuned crystal-controlled 
channel a. 

Operation: 

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 tl".e VliF 
Remote Control to the ON poslt!Jn and 
the channel selectors to the de.; 1 rc:d 
channel. Wait 30 to 45 seconds for 
the equipment to wannup. Durin!; the 
latter portion of this period, a~ au­
dio tone will be heard in the headset. 
When this tone stops, the recei•rer and 
t,ransmitter have tuned to the s;•lected 
channel and operation should then be 
possible. 

THUMB WHEELS 

Section 7 

Depress the m:•rophon~ bulton and 
speak into the mitro~honc. Sp~ech 

(side-tone), ~ich modulates the trans­
mitter, ahould be audible in the head­
set. If none is heard check to make lure 
a cryatal has been lnaerted for that 
channel of the transmitter. 

NOTE: On certain modifications of the 
transmitter, sidetone will be 
heard in the headaet, e~en though 
no crystal ~s inatalled and the 
transmitter 1~ no~ generating 
radio frequency p3Wer. 

When th~ tranL~itter ia keyed, the 
high voltage is disconnected from the 
receiver, making it noperative. Re­
leasing the microphone ,:ess-to-talk 
switch will restore the .eceivcr to 
operation. The le-.el of audio signal 
is controlled by the velum~ control on 
the VHF control panel. 

ARC-49 CRYSTAL C0!1PAR'll1ENT OOOR. OP2;J 
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~cte1 If either the transmitter or 
receiver have tuned incorre~tly, 
select some other channel and 
then reselect the desired ch&n­
nel. Repeated mistuning tndi· 
cates a defective cry!tal, an 
incorrect setting of the thumb 
wheels, a l~w DC bus voltage, 
or some defect in the equipment 
that cannot be corrected in 
flight, 

Sguelch Control 

The Squelch control is a scr~wdriver 
adjustment located on the front of the 
receiver. This control is utilized to 
adjust the level of background noise and 
0perating range of the receiver, Rota­
tion of this control will increase or 
decrease the sensitivity of the receiver, 
An increase in the squelching act ion wi 11 
result in a less sensitive receiver, al­
:owing less background noise and limi­
ting tne operating range, A decrease 
in the squelching action will make the 
receiver more sensitive, increasing 
background noise and op~rating range, 
~ormal adjustment of this control is 
accomplished so that comfortable lis­
tening level of background noise is 
heard in the headset, This ahould in­
sure a satisfactory oper~ting range. 

1. Do not turn the set off while it 
is channe 11 ng, 

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

Collins VHF-101 

The Collins VHF-101 provides the 
C?~rator with the ability to communi­
cate on 680 operating frequencies in 
the ::requency band of 116 to 150 me. 
T11e equipment consists of a trans­
~1:ter, receiver, and remote control. 
The operating controls, and a brief 

7-16 

Section 7 

descriprion of their functions are 
listed below. 

1. Pow~r Switch - turns equipment ON 
or OFF. 

2, SCS-DCS/DCD Switch -

SCS - Sin., • .J Channel Simplex 

DCS - Dual Channel Simplex 

DCD - Dual Channel Duplex 

This switch e~ables the operator to 
select the same operating fre~uency for 
transmitting and receiving (SCS), or a 
transmitting (requen~y six megacycles 
above the receiving frequency (DCS/DCD). 

3. Frequency Dial - Indicates the se­
lected ope-ating rrequency. 

4. MC Dial - Used to select the whole 
megacycle of the desired frequency 
~uc~ a~ 126.00 me. 

5, 50 kc Dial - Used to select the 50 
kilocycle step of the desired fre­
quency such as 126.20 me. 

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 

l. DC Power - ON 

2. ...'ower Switch - ON 

3. scs-Dr.S/DCD Switch - scs 

4. MC Dial - Desired whole megacycle 

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

6. Volume Control -As desired 
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FREQUENCY 
DIAL 

MC DIAL 
KNOB 

SCS-DCS/DCO 
SWITCH 

VOLUME 
CONTROL 

REMOTE CONTROL 

Section 7 

I 
IRANSMITTJi 

-
CO:...L :L:-JS VI IF 101 

7-17 



C-ll8 

7, Squelch Control- Comfortable lis­
tening level of oackground noise 

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

UHF Command AN/ARC-27A 

This UHF kacL 1:> :.1 : .. ,ltp\ett.· c.lr-
borne transmitting Jna rec~ivin~ sta­
tion, providing two-way communication 
on any one of 1750 frequencies (225,0 
to 400 me), Any twenty of these fre­
quencies may be preset on the twenty 
channels for remote operation from 
the cockpit, 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 24),•.) me. 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 

l • DC Power - ON 

2. Function Selector - T/R 

3. Channel Selector - Desired Channel 

4. Volume Control - As Desired 

~: The above procedure will enable 
the operator to transmit anc re­
ceive on the selected channtl 
only. To monitor the guard fre­
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 
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selector 

Sensitivity Adjustment 

There ar~ two s~nsitivity adjustments 
on tht ARC-27A located or. the transceiver. 
Tc .ldJUSt t.ht: scn.,ltlvlty contr.J\-; on the 
trnns.;c-ivlr~ 

2. Vary the m;iln recelv.:r sensitivity 
control so that a comfortable noise 
level Is obtained, 

3. Select the T/R + G position. 

4, 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 me). 

The homing adapter is put into 
operation by selecting the ADF position 
on the UHF remote control. No warmup 
time is 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 - 4°, 

Operation 

1, DC and AC Power - ON 

2. Function selector - ADF 

3. Select frequency and insure station 
l.s transmitting, 

4, Read RMI. 

-
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ANTINNA 

RADIO MAGNETIC INDICATOR 

HF Command Radto Set 618S·l 

The 6185-1 is a complete airborne 
station providing the pilot with com­
munications of short and long range 
in the HF Band (2.0 • 25.0 me or 2,000 
- 25,000 kc). 

The main components and their pur­
poses are: 

1. Transceiver - Voice or CW trans­
mission and recep­
tion. 

2. Power Supply - Converts aircraft 
power supplies to 
higher power for op­
eration of the trans­
ceiver and antenna 
tuner, 
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3. Antenna Tuner - El~ctronically 
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 recetyed 
aianala. 

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

Operation Reception 

l. 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 

Transmlaalon 

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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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 ~he 
microphone to return the antenna. 

SWR Meter 

The SWR meter located on the antenna 
tuner measures the standing wave ra:io. 
Standing wave ratio being the transmit­
ting power lost due to a malfunction in 
the Anten~ 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 0 to 
10, the lowest possible reading is de­
sirable to insure ~atisfactory 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 nJNER 
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Multlmeter 

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 hi&h voltaae supply ia 
normal. A faulty power aupply or in­
verter will cause an abnormal readina. 
The fuaes on the power unit ahould be 
checked if 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 
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MULTrMETER 
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TRANSCEIVER 

~o M&metic In4icatons 

The ID-25C is c0111ll0nly referred to 
·aa the RMI because it displays both 
radio and magnetic information. Radio 
intor.mation is fed to the needles ~~d 

magnetic information is fed to the card. 
The five rn1Is are located: 

2 on pilot's inst. panel, 2 on 
co-pilot's inst. 0L~el, and l on 
na.vigator 1 s inst. panel. 

Visual info:rrt::l.';,ion from tLa AD? 1/l 
and ADF #2 will usually be displayed on 
the ,~1 RMI. In.fonna :ion froz:-, the UHF/ 
ADF and OMNI/TACAr; will u3u£:r be dis-
played on the /12 Rl:I. 1':-,e Fl-::13 ghoulci 
be placarded to inC:icate the uviG<J.tio­
nal aid associated with eac:1 :·.ee::ile. 

The mns require 26 Vol t.S, i.OC: 
cycle 1 AC for operation. 'r.-1e power h 
supplied by the radio electric.I in­
verter, through the :::-1 '.::cwpau ampH­
fier. 

Operation 

fladio ma.gnetic ir: d r o. ~- -:);-3 : .c rr<1i . .':..l:· 
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display tne following information. Fi­
ducial Marker - magnetic heading of the 
aircraft. Needles - magnetic bearings, 
aircraft to station. 

............ 
The ADF needi.es v.:lll always point 

to the station, di'' '.vlng n·lativE in­
=ormation, when pow• ·· :111d rndio infor­
mation is being fed r_., 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 rrag­
netic bearings to the station 
if the RMJ cr~rcl fails. 

)MNI (AN/AI\l'l-14) 

Omni provides the pilot with radio 
aids to navigation in the Very Hlgh 
Frequency (VHF) range of 108.0 to 135.9 
mc. It also can rf'rr"ve th~ majority 
of the co11nt.mications (VIIF) now avail­
able for ai rbornP comrllllil 1 .::n r ions, This 
reception range tnC' ltlde'" both mi 11 tary 
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and commercial comn1~ication channala, 
Omni Directional range channels, and 
90/150 cycle tone modulated Omnl ~al-
izers. ~~ 

The control 11 1~~4·on the pilot '• 
control pedeatal. It p~dat the pilot 
with 280 crystal cont~llad c~nnAll 
which are selected by s·~}l\l~ln ~he de­
• ired frequency. However.; ~~ 'fl'!<tuency 
in the range of 108.0 to 135iJ·~~e·can 
be received by settln& the selector 
switch to the ~ear~st tenth of a ~~·­
cycle. For exar:~ph, the frequency of 
J.Z6.18 cannot be ae~ ected b«Ct\H!!e·the 
frequencies art graduattd evtn~ t~th 
megacycle but it can be receiv..O hy 
setting the control to 126.2, whtcb is 
the neareat tenth Mgacycle.· 

The range of this equipment !~de­
termined primarily by the line of \lght 
distance between the antennas. 

DC power is requi"ed for minimum 
instrumentation. For complete operation 
26 Volts, 400 cycles, AC (fro~ the C~l 
amplifier) is required for certain in­
dicators. 

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

All preaentationa from this equip­
ment are visual and are available ;o 
the pilots from two indicato(•• !heat 
are the Radio Magnetic Indicator '\RMI) 
and the Course Indicator. 

Operation 

1. OM-OFF Switch - ON 

2. Dial desired fnquency 

3. Volume.Control • As desired~. 
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llumlnarinJ Lamp 

Pnq11enc:y lndkarot 

Trnth Meo~acrch• 
SeiKcor Switch 

\< h(.i<' Mesacycln 
"'''"at Switch 

C lNTROL PANt:L 

Course Indicator 

Volume Control 

The course indicator ia a multi­
purpo~e indicator cnnsistlng of: 

1. Course Selector 

2. TO-FROM Indicators 

) . Course Deviation Indicator 

4. Gllde SlopL lndtcator 

5. Heading Indicator (Donut Needle) 

6. Flag Alarms 

1. Marker Beacon Light 

The following is a brief descrip­
tion of the functions performed by 

To-FrP-n lnd,ruor 
I 

fl.&)< "'J.Hm 

\ :c ,ft·v• 1'."" 1~-lir<.HN 
! G L~..~, :ir .,r, ·r 

Horizontal flail ~'arm 

these various i:·d:cat•J"~. 

Course Sclec~or 

course lndl(~:·,~ 

set knob. Tt: :l 
one of 360 t· "': 
"T .A.C.4J•l" -~ • .1 ~ · 

ing to a! Ku; 

TO- FRlM ; nc• i, •,. _ .... -,.._ ... 

for the Pllut 
"TACAN. II "TO' 

''\_]: 

,y y 

'"': r: ·;. 
tJP:>:rn .. :h ''-: r-

,11"'-''' "'·'it y 
"C:MNI" or 

the course s~llcrpj Is •owJrd :hL 
11CHNI" or "TA:~.,.·,'' ~t,.~ ":T.!1" 1' 

I ~ ' 
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the windcw indicates the course selec­
ted is 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 display' 
the magnetic heading of the aircraft 
relative to the course ~elected, 

Flag Alarms 

The Flag Ala~s associated 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 & Marker Beacon 
transmitting a 75 me signal. 

Reception of 90/150 Cycle Tone Local­
izer Signals in the 108.0 to 111.9 
Megacycle Band 

When the radio receiver is tuned 
to the operating frequency of a TONE 
type runway localizer and the aircraft 
is flying within receiving distance of 
th~ station, the facilities of the lo­
calizer will be available to the pilot 
to aid him in making a safe landing un­
der advPrse 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 froo·, this im­
aginary centerline when making the fi­
nal approach to the runway. 

Glide Slope Receiver AN/AL~-18 

11\e Gllde Slop~t Receiver operates in 
conjunction with the ~nnirec~ivPr, Op­
eration is UHr' 029.3 -- }_;_;,(., ,,,, __ , .• nd 
is automatically selected by sel~cttng 
a localized frequency (108 - 112 me) 
on .the OMNI remote centro~. The g•: '.:.: 
path receiver information 1 t7 ~rescntt!d 
visually by the glide slope i:,<Hcator 
of che course Indicator. Tht "'ide 
path receiver r~;ulreH AC p~~tr fur 
operation, 

M.&rker Beacon AN/ARN-12 

The function of the Ma:-ker la:acon 
Receiver is to receive modui11:"c' ·", .dl 

signals transmitted by a ground h~a~.:on 

transmitter and deliver an au rnl ,md 
visual indication of the received ,;lgn,1l, 
When the marker signal is of sufficlenL 
strength, a light on the course indi­
cator will be actuate~ giving a vl~unl 

... --·--·) 

~=2~~~ 

MARKER 1\EACON RECEIVER 

-

-



-

-

-

C-118 

indication of position. The marker bea­
con audio signal may be monitored by use 
of the associated audio selector. The 
marker beacon receiver is automatically 
turned on anytime power ts applied to 
the DC bus, 

TACAN AN/ARN-21 

TACAN is a radio navigation aid 
operating in the UHF frequency band, 
designed to operate in conjunction with 
a surfa:e navigation beacon. The air­
borne and surface equipment form a radio 
navigation system which enables an air­
craft to obtain cont\nuous indications 
of its distance ar.d bearing from any 
selected surface beacon located within 
a line-of-sight distance from the air­
craft up to 195 nautical miles, The 
bearing infonnatio. ~s 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 mdkes this possible, 
TACAN is so designed that, when the 

NAVIGATION 
INSTRUMENT 
SELECTOR PANr:L * 

*Located on Pilot's instrum.nt panel 
on 51-176 series, 

correct bec~lng in; rl. c~a~.· 
matlon cannot t-t: ie;;er.,.:inea, :.,,, · 
cators will ror-. • •. t 'ly &. 

operator will be ur..au.~ C-' C<i.~- ;,t 

proper informatior from then, 

Operation 

Positioning the Lncl ior; select.n 
to REC turns the et:u~ :•':'l":t c:n and aft._, ... 
a 90 second delay re · ce Ind! 
cat or and RMT ':·.:. · · 0:t -~h1·.· ( - .. 
di splayecl P:: po··' :· ~;_:~,- · 
selector to l- ~- c~ r 
and Range i:,dl 
displayed. 

Frequency selt­
matically by ~P.le.:: 

channel nu~~·! (0 

,,..., J.c· ,.<e aut: 

•.11e J.ifl ""coria· 

The .A:0:-,, : 
radio recel "'"'; 
of 100 kc t0 ~--~: 
The radio :::o:nr~" ~ · 
lowing na vi g;a t: 

1. Automatl!; 
ings betw~s; ·--•~"-' "· 
tranemittl!~f >:~ . .~n1':>' 
RMI. 

. .... .>!,-.-..:;: 
rr; 

Jl"li'' ~ 
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2. Aural Null Homing, using a loop 
antenna, 

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

CONTROL p ANIL 

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 indicator 
system. A circuit breaker is located 
on the radio rack. 

Operation 

1. DC Power and Inverter - ON 

2. Turn 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 r.r alow) 
is dependent upon the degree of tu~ 
(left or right) that the switch is 
moved. Transfer of control is accom­
plished with the function switch, 

Trouble Shooting 

The power for the loop meter is 
supplied by a vibutct ':x:a~e<: in the 
receiver. Should c:l>~! v~brator becom~ 

inoperative, the loor ·•"not ~ 
tated. To determine i ~ , t... ..; • _ 
is operative, place the -~~~:!en 
selector to the loop po!i~~.:.on and ;<:t ~ 

uate the left/right lloiii:ci.. If rd.!. .... 
intensity does not change ih :·~e head­
set, the loop is not turning A spare 
vibrator is located .. mde.r rh<:! : ,:,:.,hr!"r 
cover. Replacing the ir..cpu:.;c•v-; • 
brat or with the spare "',,, ;::v1·•·~c. ;_,,, 
malfunction. 

Pilot's Radio Altimeter ?, .. 'U~~:J.! 

The APN-22 1s a low rar~e «:L· . ,;t e 
radar altimeter. The operating range 
is 0 to 10,000 feet over land, and 0 
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 operating cont<ola 
are positioned on the indicator. 

Operation 

1. AC and DC power ON 

2, Turn the ON-LIMl r imc , • w-- ~ "" 
position the Li~i~ ~~~ 

desired flight ait:r 

on, the r~d ll~nL will 

3. fAiring aircraft g • ou:<d r,.ovl"l'•e"' t IJ•, ~ 
altitude needle w1l ~ f\uctuate, ~t 
will settle down af~<;.::: talv-t:c':. 
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4. After passing the preset altitude 
the red light will go out and re­
main out until the aircraft is a­
gain flying at or below the preset 
altitude. 

5. 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-o~t mask anytime the infor­
mation received is unreliable, 

HEIGHT INDICATOR 

Nav. Radar Altimeter SCR-718 

The SCR-718 altimeter is a high 
range absolute 3ltimeter, It sends out 
pulses and tines their. return. The 
altimeter is occurate within plus or 
minus one tenth of one percent, with 
a maximum error of 50 feet at SO,OOO 
feet. 

A toggle switch on the indicator 
is marked "Tines Ten" and "Times One." 
When set on "Times One," the indica­
tions are from 0 to 5,000 Feet. When 

set on "Times 
50,000 Feet. 

Ope rat ion 

1. 1\Jrn receiver ga~n switc' "ON" 
before takeoff .,.,d dl 1 -1;-;-
utes for warmup 

After warmup, tu:n :eceiver 
ga!n :::Jntrol •:~t· ".t: (!;' .:£"'. 

ciT\:~~ Apr~cz-:-: or 
tL~~-

· . ..rocicator 

.:r .._. 

circle i"l bar·::'y ''181· 
incus· r! rlf. a~ ~ ''lf' 

ttH• ;. :.l!c.i< c:a: :. ·: 

4. Ad] 

appet .. , ., 
the sea: t. 
~· .. ce, pulse 

5. 3et :o ~tTt:-·~~s 

......... 
~ ...... ~ 

wi 11 t-e ~;..;;! .. ~t.; 

inside of the blac~ 

= cf 

.e!:er-

inch 

lt. 

6, Adjust "Times Te:1 Z<!::.-o Adj" un:1l 
the reference ?ulse is at C. Use 
the count( c ,c .. .t~ ~ (•c(""~s r;;: ::he 
pulses. 

7 • Set o~l "T i ., ,. ; 

"Times C-:1e Z."rc A.',." 
refere::c-•· 
shou: :.i · · ·. 

refiec;.:ec ,. 
referenct: 
edge ir•dico': 

... 
the wav a :.-:.,:-.-..c .~:·· 

pu 1 se "' . , 
1,000 r't whe" 
Ft. For eacn 
takes place, 
"Times O:~e" c 

. 1 ~ 
E . ., 

. ~· - .. ·~ r. 
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thE number of revolutions the pulse has 
made, For each revolution of the pulse 
5,000 Ft must be added to the reading, 
Calibrations are spaced so that readinga 
can be estimated to the nearest 25 Ft. 

NAV. RADAR ALTIMETER 

On '~imes 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 ?ulse positicn on the small 
circle ''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 e>:tremely law 
altitude altimeter, As the height 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 nav1ga~or 1 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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becauae of numerous reflections. Over 
water the reflections should be ateady, 
At altitude• of 5,000 Ft and multiple• 
thereof, with the acale awitch at 
"Timea One" position, the reflected 
pulse coincides with the reference 
pulse and causes a blind apot, (Im­
proper operation will make the indica­
tor circle become oval in ahape). 

AN/APX-25 Radar Identification 
!gule!!nt (trr, SIF) 

The purpose of this equipment is 
to identify the aircraft as !ri!!. '. n·:' 
when correctly challenged by rriendty 
radar. The equipment providea posi­
tive control and surface tracking ot 
the aircraft by the radar station. 

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

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

Operation 

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 ia ready, 
but not tranamitting. 

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 
depreased to position "emergency" 
under the index. 

-

-
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4, 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. 

5, ''Low" should be selected only when 
directed. To select "low," turn 
the master .:ontrol until "low" is 
positioned under the index. T~is 

is MJDE 1 low. t~DE L low and t-IODE 
3 low are other possible selections. 

6, The I/P-OUT-MIC toggle switch is 
used to identif~ :he aircraft from 

c other aircraft the radar scope. 
When the switch is held ln the l/P 
position for a few seconds, the 
equipment wiLl automatically send 

TRANSPONDER 
REMOTE CONTROL 

KEY t:K GROUP 
REMOTE CONTROL 

I 
F 
F 
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a double reply for t~lrty secords. 
The I/P positl0n i5 5pr1~g loaded 
to the OUT posic;._ 

The MIC position is ~at normally 
used in C-118 installations, 

Note: To select the r··oper "code num­
ber," the proper !'lODE must first 
be selected. 

7. MODE 1 co~L 
se lec:t e:.' : 

lett dial , 
codes, Lo<: 

codes. MC.)E 

" 3 codes ore 
.3r~~ dial~. T~e 

four possi bl '- ; 
selected by :~r~ · 
outer knob~ G~tl. 
is read ,;;'''" 
must. bt: rt:n-l 
to the inner ":,2, 

MASTER 
MODE 2 

@ 
OUT 

. ·"' 

. - :, ·~ODE l 

··he 1:1:--,er dnd 

desired -::Jdt' 

i /P 

[)oor 
MIC MODE ~\~~-) 

@ 
QVT 

/~ 
-~ 

I 
I 
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Chapter 4 

EMERGENeY EQUIPMENT 

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 
kc International Discress or 8364 kc 
Military Emergency frequencies. 

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

" SIGNAL LAMP IOCKIY 
2. IADIO OUTPUT LAMP 
J. HAND ClANK 
4. fiPliD INDICAYOI 

LIGHT 

7-32 
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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 slx SOS's followed 
by a twenty second dash. This sequence 
will b~ transmitted on 500 kca and 8364 
kcs ~iternately. In the SIGNAL LAMP po­
sitiun, 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 miles, 

5. ULICTOI SWITCH 

•• ICIY 
7. DIIICCATOI CAP 
I. AI''TINN" IIIL 
9. GIOUNO UAD 

-
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A• AHT!NNA C• COUHTERPOIS! 

IIITI AI NIIM 
AI IICIIIIILI 

MIIMIIT flaltT 
or AIIIOIIAIT 

lEST "ANOE 

CALM 0" Wltl) U' TO 
10 M. P.M. 

Ulf A OOUMTllllii'OIU: A 
IU Y IIIOUtfD 111111[ ,,.. 
IIHIIIT I OIL YIN[ N \li~T[II 
II NOT A\IAIL.UU 

WIND 7 TO 40 ... I!H. 

CALM AND IALLDOH 0" 
TALL TREE UHA'tiiJUIL£, 
OR WIND MO"I THAN 
40 IUtH. 

.-n,...ftjUIAOHUTI .....OUO L*1 
AI INIULA?Oit 

Section 7 

G•GROUNO 

VERY GOOO RAHGE 

WIND 7 TO 40 IU~H. 

GCOO 
uti II'IIULATINS COoiiO 
ANO ANCHOII AIITfloiU 
AI HIIH U ii'OIIl!IL( 

C ll.At AND IALLOOI'i UN­
AVI.il..AIL!, VM WINO MOAE 
THAN 40 ... P.H. 

f'K';')o!,HQ. -'V41U. ~ll 
FOfll lltAIII .~G AHT'o.!NNA 

METIIOOS OF SL~.;\lC-Uf' filE f'l\T-\ 

7 - ) J 
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KIT I 

SAfiTY NOTICI 

IUIIIID OIIOUND Willi 
CNOT IUIIIID I' lOlL. II 
YUY ·o•Yt 

Do not raise the antenna during severe electrical scorms. Observe tbi5 
{Ule to prevent death or serious injury. 

Observe che following precautions when using che hydrogen generator: 

Permit no lames, coals, or sparka near che balloon or opened hydrogen 
senencor, aince hydroaen 11as ia nplosive. 

Do not allow the residue in the can to come in contact with th~ body or 
clochin1, since ic la callldc and wlll cause burna. Immediately wash ia 
wa\er Ill)' pan of dae body that is burned. Throw the hydrogen seneracor 
away immediately altar 1111. 

Do llOt touc:b the bydrosen 1•neracor while h is in 11se, since icaeneruea 
lar1e amo11nu of beat. 

Section 7 

.. - -·- .. 
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Power is supp·lif:'d i.~·-· R l n:-.:-
cranked generatcr. The:;( -:rr. ~·.< ~:·r:i-

cators on the tcp of thP tre~ - · -~r 
One indicates the correct cranking 
speed, the other indicates the se­
quence of the coded signals t~to the 
antenna. 

Both of the operati:1g frE<Jln3~-:::~"" 

are tuned to 30t fpet ,f ~~Le 
antenna is wounc on a~ •p· 

ed to the face cf tr.e c ranc-1~,, · 
is Important to u~e th~ ~- ! ~· 
of antenna to irsL:r"'. ··~:n;i .. 

The use of more t~,,_,:·. 

one antenna 1S rr· 

or a hydrogen g11•• •1 :. :: 
be used to rai:::£ :_ · ;··e ., 

When opera t t --., 
mi'tter, it is~-' 
during the\:--:.···· 
lads; 15 to Lq 
and 45 to ',c. 
Ships at. "'e~ 
itor the di;::· · 
tre~>a s1gnP-; 
miniTnl.:c- ~•· tive 

INTERNAriONAL SILENC[ PF:nou:; 

Section ... 

VHF /UHF En·~ r ,)E: :· .. :~>· :oc s c e 1 ve r 
U RC-!.. 

The URC-4 radio set is a port­
ahle unit for two way voice corrrnuni­
catlon and t:Jne modulated sign..1ls. 
It is cry5tal :::~ncrolied and ~Ill 
transmit and rec~:ve on any preset 
f~•auency with\n 120 rncs to llJ mcs 

,..(}·:e equ. i r)~ 

t:rr.e r ~~ (~ ~LC:. . 

i q L' ' · '';e \rrlF 
'!1.:s ~::td tbe 

". 

r 

":er-
-- ~ e t: ~\ ·: - q ~ 

(~e :-;: · ~c 

'y,, ._"',(', ; 

. , . '; ~..; 't·. 

:C: t 

• 11:: r.-'1--,i/e • 

.e ~- RC~~ :)er 
i i ~· P. Z" L1 ~ t • 

Cnnnecl -~r- _,. ~er;' pact~ ;::D che 
t rnn:::h:eiver ·~·' ~--: rhe po""er cord 
supi)lied, 

t.hf ·.'.,J). 
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locat. 
sec 
contro ~ ! ;-: i'~:,~r .. ( ;'C"i: ·"-~.:....~-~d 

pos! t! :;;.~ 

5. Push the buttom marked Trans­
mit ~~rl talk into th~ unit 
mari.ted ~IC-lVP.?HO'i£ 

6. Release the Transmit button and 
depress the Rec~ive button ~~~ 
listen with the ear positlonect 
close to the ·Jnit marked MH''~ 
EARPHm~E. 

nal (D/F), depr€..~:. 

and Tone button.s sh · ..,~-~ously. 

8. For transrnUzs1 c-r" ~ c :·:;;; cr~1~e~. !.r;.n, 
the sl !.ding \':m'.t r;:. ·-,..-,_, be 
useri r-o holr:l t'b ~ .• · ·,,_, :·2·· 

~he control Rhoulc 

5'ection 7 

'::~B.~~~~·~:-·· drain, 
C.f' t~:c~OCKed 

9. For receiving signals of long 
duration, the sliding co~trol 
lock nay be used to ho~d o::r1e 
A~c~lver bu~:~~ dow~. 

~n~~~v~r prs ~~:E. 

~:.t-1>:. · se) 

,. ~d 1:! 

7-36 
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Chapter 5 

D:/LIC!IT VOICS COMMmJICATICL. 

The inforrr.J.tion contained in this 
ci~.'l,..,+er :io; 'r+.ra.cted from ACP 125T3-l 
( n~,,·:.- r.rr i'")!'C"~ . 'llr': ~CT';'fllfO''"' PTIO-

! -' \\ i. .J.'.f 1. 1.._. r.i: . 1~ ... LL ... u.. r . .D 

CEDUR~) o..nd a::--;:,1:· to all fli;;Lts op­
erated by, for or under the operation­
al control of ~:..-:~::;. 

\'rill cper:1.:~ o.-. -t>r: a~)!)l'"CJ;y-: .:.. :::. 

frequeEc~.¥.. ~~ H":.,,.. ~+ --+,:.~ .:.~-j~ IV··~:-~. :"'.ot 
cease watch exc~r'- ~or reasons of 
safet:r, 't:ithou-: :.~. · al."'l'ling the ?.p?ro-
pria.te a.eronauticaJ station. All aero-
nautical static:-·.·: :~. n.n.ir,taiJ: c:on-
tinuous opGr-1'". :·: ::~,~s.~>7e~ aero-
r.a.utical frc<1.:_ _r:li:·?.,~~ .:' 4 

.... ~-t l-'-rise 
published ii ; . . ·~r.• 'CTPJ: "C.essar~e 
a.r,d Eadie ;:-,_ .. '· · · ::>1a::'t:::. 

' -
frAq-_1e· :c .- . · " ::Jr>r1'micatio:-: will 
u~c; t:." :· ·:.• .. :.\:':~'' followed by t:1e 
last L.-,-,, : ·: 8i -:-s of the aircraft se-
rial number. 

/ 

/ 
/ 

/ 

/ 

/ 

/ 

/ 

/ Aeronautic:~.: :J La.tio:;s will be iden-
tified b:r the t;e<:>g:·aphical name of t:-.e 
station or aerodror;;e location, 'IDK':."O, 
GUAH, TRAVIS, A?:TifC\·.'5, etc. 

The follo·.: , -~ -:-:~::-- 1·rill b~ used 
after the aero· -,.,: _ · 
fication to :'..;-:L~a:•: '~ e c.ervice re­
quired: 

A?PHOACE 

CONTROL 

GCA 

~ !OJ.!SR 

RADAJ\. 

RADIO 

TOHER 

..., -~ -·' ·'' 
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All u~:~nauti~di stations opera­
ting c:~ a ('Otw.lon family of frequen­
cies are a member oi a radio telephone 
network. Every member of the network 
is guarding a flight; however, for 
best crgrf'l zed operation one 1tatton 
has prima~·y guard, another hal lecon­
dary guard, and the remaining 1tation1 
have 1tandby responsibilities. 

The aeronautical station which 
accepts responsibility for exercising 
communications control of an aircraft 
during any part of an overwater flight: 
~ill be considered :he pri~ry (e\r­
ground control radio stat -·, ) for that 
aircraft until the commun1-~~ione con­
trol is transferred or rel ir~qui1hed, 
A primary station normaL •,:ill be the 
station of d(!parture. 'w~ • U!TO· 

nautical a tat ion L<~ n;:.:. ,.~, ,_ •. F.d at the 
particular point of dtpb·~~re, the 
nearest aeronautical ~t;Hton molt di­
rectly located on ::·~r '~ ~<':>·H~d route 
will be designated Lt,'! p1 ::!;ary station. 

A 01econdary At<>r1.•·. '.'1~\ be the 
first station &il~r the primary lta­
tion located on the proposed air route. 
The secondary station will asaume the 
primary role and the original primary 
station will then become the secondary 
station as the flight progress••· The 
remaining stations ln the ayatem v1ll 
be standby stations. 

The primary guard normally trans­
fers at approximately the half-way 
point to the station ahead; however, 
the primary guard may, and should, 
change whenever improvements in com· 
munications can be effected. Guard 
1hould not necessarily change becau11 
aircraft has reached a geographical 
point, The criteria for guard change 
will be established when the secondary 
(or standby) station can provide equal 
or better two-way communication~ than 
the· primary station. 

!he change in primary guard 1hould 
be effected by one c.-r more of the follow-

7-38 
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ing means, preferably in the order 
listed: 

1. The current primary 1tatton r•­
quelts the secondary 1tation to 
assume primary guard re•ponai­
bi litie1. 

2. The secondary station request• 
assumption of the primary guard 
from the current primary station. 

3. rh~ &ircraft c,;;.!:c the pr 4 mary 
~>tation .<t.nd .,..equf~'~ :.::,.t.:·' 
change, 

4. The aircraft calla the seconds~;"' 
or one of the 1tandby atl'itiona 
and requests that • tat 1 o· '' take 
over the primary guard. 

5, Any one of th!i! standby sta:'10r-"• 
noting the situation wherein 
neither the primary nor rhe 
secondary station can provid~ 
satisfactory guard, calla tha 
aircraft and volunteers to aa­
lume primary guarc. 

The listing above il in the order 
of preference only. ln general, aero­
nautical statione are inatructed not 
to allow the aircraft to continue 
under the primary guard of a station 
or be shifted to a nev guard ltation 
which cannot communicata satisfac­
torily with the aircraft. 

Whenever pritMry guard ahifta t::J 

another ltation, the n~ primary 
stat ion will announce acct~pt~An:::e o~ 
such responaibllity to tha aircraft 
and the new secondary station, and 
apeclfy the primary and sacondAry 
freq)JenC1e$ to be used. .;n ar-: 
event, both a1r and ground at~t1or~ 
should &iUure aathfa.ctory c~ni· 
cations ere e1tabllihed prior to 
making any change. 

To enable the aeronaut'!.~,;;,,, ~·· 

tion operator to determ1n~ :~~ ·~ 

-

-
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calll~g frequency, stations will iden­
tify the HF calling frequency on the 
initial call-up. (5840 kcs would be 
"Five Eight"). 

B~fore transmitting, every sta­
tion will listen for a period long 
enough to satisfy itself 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 a~~ 
accuracy of t~:e ir.:r;r~.-.~ l.:!n tw be con­
veyed. It is always .':·1:'\umed that com­
m.m1catio:1S are good ., •d :1either the 
call-up nor the mesSii::Z"? infonnation 
will be repeated unl'' conm.mications 
are difficult. r -~... : ,-.;t be re-
peated unless re?~: i. ·: • -,:, is requ!!ated. 

A sta:1darc 
craft and aer:;·._ 

.... bet;.;een air­
.,_ stations will 

utilize the f.:Jl.'. ,,_,~:~·.< procedure: 

' ... Identl:l ;-ic· ~f the called 
statior\(:) 

2, Proword THIS IS. 

3. Identification of the calling 
station. 

4. Identification of frequency being 
used, 

5. Proword OVER 

EXAMPLE 1 ANDREWS - THIS IS MATS TWO 
EIGHT SIX SEVEN FOUR ON FIVE EIGHT -
OVER 

The reply to an initial call-up will 
be as follows 1 

1. Identification of the called sta­
tion. 

2. Proword THlS 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 NO EIGHT SIX SEVEN FOUR--
TIHS IS ANDREWS - - GO AHEAD. 

Communications will ~cmmence with 
a call and a reoly ~~~~ i~ :s deslrea 
t o e s tab 1 i s ~~ ·· .:., ·~ r -: ·:; t " Wr. e r. 1 t l s c e r-
ta!a chat. the 
ceive the ~cil:, . 
may transmit t:~;_; . 

waiting for replj 

After contact h;;..:; ,,,. 

continuous two-~ay ~~­

be permitte-1 untl.: ·' ;· · · 
contact with0J~ ~~ 

or call if ~o ~lst~~~ ;~ 

likely to occ.tr, 

1. F-11~ re­
-; t 1 on 

2stabl1shed 
1:ions wL • 
~::. o~ the 

, ·:; \.:a~icn 

: ct·:,:.;: :- is 

When no coni-u::d:,·,'< '~ : ::-v,···: to 
arise, a shortened :-.:-:--· ;:r:;cedure 
will be permitted. F~· c-,,.':.-:;~e, pro­
words OVER, THIS IS, kGG!::R, and other 
similar prowords may be omitted at 
the discretion of the operator3 ~ 
initial contact has been established. 

When messages cLo :wt recuire :.:e­
lay, the called statio~ sha.l serve 
as the addressee, aP~ the call:n~ 
station shall _.:;en·t- .• s the rr:es:;a~e 

originator. 

EXAMPLE: Call ··- ..!, .. ~I\.Vl:.?. -­
MATS FOUR EIGHT T,.;(' :.E.':f: Z.Efu' 
FIVE 

Text R~UES-:.' ?F.L"'.~:· ~;,·;:..:\.1.~· 

FROM THREE FIVE 'I''• • r;r~r"" 

Ending -- OVER 

When an aircr.~ 

message that requl '' S;•tcl.::ic ad­
dress and/or retra~,,-i:Jo-1·.): ···· 0 ~ '·:1E~ 

point-to-point c1r' 
address shall be ··· :; ' ,.:; -
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word "For," :Jnri comprise the following 
parts 1· '•~ .•. _.·.,;:- sLated: 

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

Address ~ fOR BOLLING OPERATIONS 

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

l!:nding -- OVER 

When Ir,-F l t ght. Command Corrm.mica­
tions Procedures have be~ ~aived in 
same areas due to inadeq• ,. ~e circuitry 
to meet ATC requirements, ~he follow­
ing wi 11 apply: 

l. Advise the guerci"";· ""·ary air­
ways station of e~try ;~to the area 
and that changeover to ICAO primary 
guard is bein~ mad< 

2. CoiTipty with"' l ,,A(; .:;ommunications 
requireJO\Ct~t.,:; "''hi !c 1,, 1.ht= area. 

3. Continue to report to military 
ground/air station if equipment and 
circumstances permit. In areas where 
primary IIF reporting must be made direct 
to ICAO Agencies, reporting to military 
ground/air stations 1s highly desirable 
but not required for aircraft equipped 
with one Hi" receiver. Dl.;al HF equipped 
aircraft wi~t make reports to both ICAO 
and Military Ground/Air stations. 

4. When leaving th~ .1rea resume com­
munications with the appropriate Mili­
tary Ground/Air st~tio:-,, Give first 
position in accorda:tce with position 
reporting procedures in the Radio Facil-
1 ty Chart. 

5. ~IF/UHF Air Tra~flc Control report­
ing, where required, will be accom­
plished in addition to HF reporting. 
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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. 

EXAMPLE: Call --"ANDREWS - MATS 
ntREE 'lW EIGHT SIX SEVEN 
ON SIX FOUR - RAMP CHECK". 

,Airways opera tal~ ,.,· '.~ :-,1i>t~-cor "Si.:X 
SEV~2~·ANDRT · ' ,, 

FIVE1
'. 

Pilot or Copilot will :-na~;, .:1:1 vc 
P~AR REPORTS 

AWS Form 29ll, dated Juiy ,·, ;.rill 
be the voice reportin~ fca-:71 c,, .'lf: 

used unt 11 replaced by a ,,ew 1-.:AO Fcrm. 

All entries on the F'~n: AriS 291l 
will be completed by the ;:!1r .;rev 
in-flight. 

Example of a nonnal voice POMAH H~p,Jrl 

using the columns indicated. 

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

2. Position of aircraft - POSlTlON -
FOUR SIX FIVE OORTH - TI!REC ZERO SI:.VEN 
WEST. 

3. Time, hour and mi ru ~ e:I, ::;cr - :·'GNE 
1W ZERO ZEL()". 

4. Altitude of aircra:'t l· 'a.:~,ct~:::(:s 

of feet, "ALTIIDDE SIX ::.::~Y'. 

6, Flight condition~, "I!\ CLO.\.JrJSi', 

7. Estimation (p;;,: :.) <~l {dr;Je) 
GCT., (ESTIMAT~BOE Z28RA RC~ER AT 
ONE FIVE ZERO ZERO". 
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9. Remaining fuel in hundreds of Lbs. 
"FUEL. ONF 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-Fac~~r, Plus or Minus Feet, (D­
Factor is ottai~ed by subtracting the 
pressure blti~eter reading 29.9~ fr~m 
the height give~ by the radio a:tl~-
eter) ''MI;-.'1_;:; ,.J: ~ TWO ZERO". 

Additional info~~~tion will be sent 
when indicated en POMAR Form AWS 29B, 

Exam?le Positb\ '\eport: "ANDREWS-
MATS THREE TW<J ELGHT SlX SEVEN - Or-; 
SIX FOUR - PCSITION REPORT - OVER", 

Airways :)p'-~d·~or will answer: "THREE 
TWO t:IGHT SiX SEVEN - TWO NINE SIX 
NORTH - F')L !\ ZERO FIVE WEST - ONE FIVE 

To receipt for the message the airw,ays 
will answer: "ANDREWS". 

The aircraft -nay receipt for a message 
with "THREE T.JO EIGHT SIX SEVE~" or 
"SIX SEVEN". 

Section 7 

The Operatic:c :\onr.al Report will 
be given thir~y ~inutes after the 
hourly POMAR and will te transmitted 
with or without a slot time allocated, 

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

Reply: "THREE: T..JO t:I~;Hr SIX SEVEN -
ANDREWS OPERATIO:;s :;o&'-'.,;L AT THREE 
FIVE". 

Operatl~"­
not be ;,ent .:;;-, ,-

~ t' ? H :_ S W 1 ~ 1 
·v::::' f:xed 

For Posl:ior :-c~ar:s oL:cer than 
schedlJled Pm~;,s, - ;"\Ort :-a~ :::,>n­
tained in the Radic ;-,-,clity Char: is 
used. 

Load ~essagr~ will ~ot ~e trans­
mitted fror:: thP ,,:r,r-'0~- e:..c·-Tt hy 

specific: requec;· ~'~ c:1e -:".:tlt.1rv 

ground/air s~ncL•:,, ~.oa.d me" "1';es 
are normally 5'.:~.'- ._ever '0irt to ;:~oint 

radio, precedin;:. ·:.2 ,nr1val Jt the 
aircraft. 

: .. '2-i:!£---2.;~-'-<r:!_-~---~~-!!=·_-;_:·_-_-----;::::""_ ..... :-=·~~-. ~~~::: 
---~PrJ - ·- ~~--.._-· 

--~-~----

.. :,~~;. 
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SnJDY GUIDE SUPPLEMENT 

1951 SERIES AIRCRAFT 

l. L:OLkiNS 101-VHF 

a. Control panel on the pedestal, 
b. Antenna is mast type located on 

bottom of fuselage aft of battery well. 

2. BENDIX Nr. 2 VHF 

Control panel iocated forward of 
propeller control ',_-x or aft of co­
pilot's throttles o~ pedestal. 

3. Nr 1 - Nr 2 Cfl>.r:'ROL TRANSFER SWITCH 

a. Locateo :; . ucat behind pilot's 
right shoulder or on the BENDIX control 
panel. 

b, BEI\~---~~- Nr 2 control over co-
pilot's hearl ~'i;:,t:nct aircraft) 

a. One control panel in cockpit. 
b. Mast type antenna located on 

bottom of fuselage forward. 
c. UHF-VHF transmitter switch on 

pilot's instrume~t panel or on left 
aide of control pedestal. 

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

a. Control at radio operator's 
station. 

b. Can be ~eyed 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-l and on others the 6185-1/MC. If 
either is installed, delete the number 
of ART-13s and ARR-15s by one. 

VERSUS 

1 

1953 SERIES AIRCRAFT 

1. COLLINS 101-VHF 

a. Control panel on the pedestal. 
b. Antenna ls mast type located on 

top of fuselage over cockpit, 

3. No comparable equl;.·. ''nt. 

4. ARC-27A UHF (20 Channe.l) 

a. One control pane~ in cockpit. 
b. Hast type antenna located bot­

tom of fuselage, aft. 

5, No comparable equipment, 

6, No comparable equip~enL. 

7. HF TRANSCEIVER 

a. Each aircraft ha~ one 6lMS-l 
and one 6185-1/MC. 
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'''= ·), ~ark 1 at radio oper-

8, ARN-6 ADF (2) 

T•..tr.i;-,g meter normally located in 

9. R23A/ARC-5 LF RECEIVER 

a. Control panel located on ped­
~stal or at pilot's audio console. 

b. Uses HF antenna. 

a. Deer Horn ~ype ,:··c. cnna located 
on top of fuselage over nckplt, 

b. Gear located ~rc ">.dn radio 
ra.::k. 

12. ARN-12 MARK£!• '''-' ··8 RErFTVI7R 
High-Lo !nrlt:. ,.. :~-38 series 

l2. b!.N-1 LOW_i¥-J'!~--" RA::no ALTIMETER 

a. Dua~ .. , ~~e: c· - 400 1 and 0'-
4000'. 

b, Range knob on indicator. 

c. Low limit switch located on 
pede:;tal, 

14. SCR-7i8 HIGH R\NGE ALTIMETER 

Gear ~0cated aft of pressure dome, 
right hand side. 

15. APX-. 5 

a. Control panel in cock?lt at 
pilot's audio consJle, 

b. Gear located aft of pr~ssure 
c·~r·e. left hand side. 

16, APS-42 RADAR 

Radar operates trom radar inn!!ter. 

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 equi~nent. 

a. Flush Mount~d antenna in verti­
cal stabilizer. 

b. Gear located in aux·llary radio 
rack. 

ll. ARN-18 GLIDE SLOPE RECEIVER 

12. ARN-12 MARKER BEACON RECEIVER 
Ho Sviteh 

13. APN-22 LOW RANGE RADIO ALTIMETER 

a. Single range1 O' - 20000 1 , 

b. One indicator on pilot'sandon~ 
indicator on copilot 1 s instrument panel a. 

c. Limit control on indicator. 
d, Gear located in auxiliary radio 

rack. 
e. Antenna is flush mounted. 

14. SCR-718 lliGH RANGE ALTIMETJ.::R 

Gear located on auxiliary radio 
rack. 

l S. APX-25 

a. Control panel at the nav1gator 1 ~ 

~tat ion. 
b. c~ar located in auxiliary radio 

ra~.:k. 

16, ~PS-4_2 lV.DAR 

Radar operates rraa radar !n­
nrt.er or standby inftrt.er. 
2 

-



-

17. APN-70 LORAN 

18. MI-36A PUBLIC ADDRESS SYSTEM A~­
L::FIER 

a. Control panel on aft side :'r 
pedestal below autopilot controliLt, 

b, Handphone ~;-.out only, 
c. No coc~pit speaker. 
d, Foot O?erated mike switch by 

navigator's poslti~n. 

19.' LA-17 HAt-;iJ>HCJ;;. u1l'LlFlER 

a. Three ~c~dphones carried on 
aircraft, with JBrks available through­
out all acces3lh!e spaces, 

b, Handph)ne mounted in cockpit at 
passtnger ~nt~d.;~e door and in nose wheel 
well, 

20. AIC-58 ICS AMPLIFIER 

a. Eight audio switches. 
b. AM40A/ADC used for navigator's 

audio control in conjunction with AIC-SB. 

21. LM-18 FREgllENCY GENERATOR 

22. C-1 COMPASS AMPLIFIER 

23. No comparable equipmPnt. 

3 

Se~. 

17. APN- 70 LORAN 

18, Mt-36A PUBLIC ADDRESS SYSTEM AMP­
LIFIER 

a. Con t r o ] :-:: >!- e l · .. - '"'·" t · s : ;· ~ · 
lot's audio con~~le. 

b. Incorporat>:c wit:.h s. ~c f:;: 

c. SpeGker behind cop~. ~.-tt:-> 

On-Off switch on r1E;>·t hand • -" o:' 
cockpit, 

20. AIC-10 ICS AMPLIFIER 

a. Ten audio switches. 
b. None 

21. No comparable .:quiprr.ent, 

22. C-l COMPASS A~2LIFitK 

23. ARA-2:1 Uhr- HO.'<-k 

24. ARN-21 TACAN 
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Pil,;;JT ;'bl:,flLIARIZ&lON 

RADAR SET Mi/ APS-42 

Ever wonder what would happen if 
a plane flew into a sky full of base­
balla? The picture on this page g1ves 
the answer. 

How long did it take for theso 
ice baseballs to severly Latter L ', 
plane? • • • Just a :-.,,, ::~econde. 

How long vil: ~t take to fix this 
airplane so that it. >Till fly again? 

.... 

I 

Estimates ran well over tan thousand 
man hours. 

What's it like to hit two and one­
hal£' inch hail? Here is the description 
given by t..'le aircraft coiilllllD.der. The 
first indication vas a ticking noise 
a imi.lar to e. n-.et.e.J. ob j cc:. being tapped 
aga i:J.Bt t~1 ,, ·.113.11 ?his ·.,.aa probably 
caus,Jd by i.:JJlatE:d hail st.ona::: hitting 
the a ire raft. 7hi.s vas : olloved by a 
loud explosion similar tc. be ducba.rge 
of a gtL."1~ or someone drop,i)ing li heavy 

4( 

~~ 

J.' 
I 
" 

A brief f?III"OWller lt'ith two a11d 011e-halj mch hail did this to 11 \1 lL.., C-13.). 
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box tvo or three teet. At this time, 
I realized the right hand center panel 
ot the windllhield vas oompletel1 shat­
tered and had boles 1n it, all vind­
shielda broken and the leading edge of 
the vings were almost flat and had 
holes 1D them. 

Is hail avoidance possible? One of 
the MaJor Airlines reports it haa never 
had a radar equipped airplane damaged 
by bail. 

Hov is hail avoidance accomplis1wci7 

l. By knowing the limitations and capa­
bilities or the radar equipment. 

2. B7 proper operation nf' ' ·· r~dar 

set. 

J. B7 knowledge of echo interpretation 
on the scope • c 

4. By alway• following avoidance tech-
niques. · 

L1m1t&tigpt •pd Captbilitiea 

Proper operation of the APS-42 ra­
dar set and proper interpretation of 
the scope r!.ke these !unctions possible, 

Pritt Anile Regardless o! veather con­
ditions, 7ou can compute 70ur drift 
&ngl'S from radar intelllgenoe without 
leaving 7our course. 

Grgund PA1ntt;g B)' showing coutliDe 
&Dd recognisable ground features, the 
APS-42. oan help 7ou liiAka a landfall at 
the desired point vhen viaibilit7 is 
poor. Get uaed to operating in contact 
weather. Then 70u will be ready. 

Grgund Speed The APS-42 IIIB.kea it pos­
sible to follow your track through dark­
nasa or undercast and compute your 
ground speed. 

Win~ Dak From the ground speed and 
drift 1ntoriiiB.t1on you can check the 

2 

wind velocity and direction. It 1a not 
necessary to leave your course to do it. 

~e§.CQ» Hom.J..ni The A.PS-42 is equipped 
to give you ra.nga and bearing to a bea­
con. ::~~rt, c:!!'..n home or navigate by cod.ecl 
beeD;n si,.;:. ~la anywhere vi thin recep­
tion C"~ng 

~.:; u ,r;*' .j 12 !; :a;. f;J.r.Q.W:d The very nature 
cf :'!idle- Ulll.k£':1 ,_ ':<e~r:Llfl to i.nterpo-
2.e~'' ''··• rH .. ~: ... :: ~· ·' ::JJ ground (the 

~~a ~~~re~~ ·~ho). 

h.!.:~.£;}4;:.f.2L_~,.;;;I:~,;;,4lli<.il. !lAd Ayoigopc{l 
Th0 .-1.?3-4.~ :.n ar. ,,;c.:~~~.1ent device f~)f' 

d.~:-: 'l::'::r.irdJl!S turb·:_; ~mce, hail, and oth&r 
advanH> '<ftil.t;·:;:-- ·o:-:ditiorus \ol'hi,:h might 
·;f'f";t. '.HJ 'lid·· ,,pe.ratiou of the air-
'• r,, 

~mELU:iz. 1-'..u:y of the navigation 
funot.iona tX.<tt fire pcBsible with viUble 
fixea may now ~)a Mcompliahed through 
use of the radar even through 10/10 
clouds and at night. 

' .. ~-, 
I 

SAC l.-•m~r that fell vldlm r.o baU 11&--. 
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. c ANIAPS ... 2 d h~ !j,o·::o:!OnS o,_ , derstan t ·· . ; •[,,,., If you un -,f ,,< '··'"·'' , ke better me ' you 11 ma 

' N'T SII~·J<.lJ. '. 
CA ...... 

t<· .Ji:'t:i~ 

:.JfHER CLOSE 1'0 f.,..;.., • 

. <epu;;te indtca 
,.,, 

1 t..P~·J\1 ·-""~~'' ~ 1 
• "· • if rhev ere Ai"'. ·. • ~nt· t .. rgct, ' . cio~ for mor~ ~ ,e,,. ., l:wo or more shaps 

near each other. . Two islands too k like one large one 
may loo . · into one pear to JOin mayap 

~~ 
I~ 

CAN'T OPERAU 

NO HAN'::H~ 

h r ANi,\I'~,.Jl1Ji, ,,._. 
And rcmcm. c , ho w;;;s IL I: 
'·-rtcr than rhe man w t··d w fu::c 
""' , I . opeu '-
must be prupe~~d I! moJ\1 l...e pro;>· 
tion properly. d np-c·r:Hwn I' up erly ground-resre . . 
to you. 

.... ·---==· •t _....._ 

------~ 

..... 
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akippct i• uncetuain iN ~~~r ,·: ·. 
or fog. He hat learned •:. t!~"' ~~~ '?:·h,vl~ '"' 
for the echo from ,hort:. H~ c11:n t401! ho~ --
short h~· u by the thrn· •• . ..: ,. ' ,., ~·n:'>l· •· 

', 
r."'---.:' . tt. ~.... ; .. 

:wz 

ll»IU fro .. 1 .. 1 ,..,.,.,_._ 

::f. aad•r is lilu. &ttac .. Only 
::. :.,t signal u·.d eadl echo it 

· · ~ •;rurztdy and aucomarically. 
· ;;~..:, i:V: ~;\iide- Radar wet 

'l.nct )'"-' can make UIC: of 
:(,;,: hoJOCt"i Nck. 

~ ~~~~1!::~ 

..... :.: 1.u.r. d1; ,_ ...... ··"l;. 
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WHAT MAh::S RADAR ECHOES 

~--------------~t 

1. THE PiTCH - If yo~.; co,.!,·. 
look at pari of a signal-ic wou:d 
be like this. You picch it wi:h 
Radar. 

4. MORE IOUNCI- Or if ic 
hits the building in a city - you 
can expect a healthy bounce back 
at yuu. 

7. SIGNALS IEYON>l THE 
SHADOW - But you may picch 
a ~ignal o1·er the top nnd gee 
echoes from objects beyond. 

2. NO IO:.cYUitN- Suppose your 
signai hit) flac waccr. The angle 
is ~uch that it glances off and is 
gone. 

S. A Mu~i..lT AIN - Any slope 
that's steep enough will bounce 
back o.n ccno. The steeper the 
)lope, the lx:uer the bounce. 

B. G.h)UND RETURN-Ground 
i~n·c l,crfccti) fiat. So yoa arc apt 
to get litth: echoes fro.n almost 
any I.Jnd. 

5 

3. A IOUNC' - Bu. ;upjX>~c 
you: signal hits tile ~horc, 'oc· 
yona tn.:: w;.ccr. it co1a1 ho~oncc 

right bac~. 

6. t..:.lil:; n·.t_,, ·nL ~:.uN­
TAIJ~,; -Your ~!gm.l <:ave;~ :n a 
strai.;;,, 1· n~. So y<. ~ can'c g.:t 
echJc~ fro111 t.-.c •;..Hey. 

,,. 
I 

\ 

-- --~-· .--.......:.....:.:.:...-.:. ____...-:.. 

9 ...... x, iT"~.:.: ~.(l •• itL- ='I~; 

ma: .. cr who~<'> ~.r-.~t~i b-·;v.• jV.. 

- you Cwn b..,ur.~.: ~;b.l"b lflU 

cxp ... -ct c(hoc~. 



CATCHING RADII ECHO E 

TUNIMIT- WheD 1 a.- IIi-
nal iJ actually tent froaa die plaM. 
it behaves more like chis. IIIMaJne 
pitching an in6nlte ......., of 
balls aU at once. They crawl co 
eanh in acraiaht Una. 1"bey hit 
whatever Is withill rup of the 
Radar set. Some arc IUJ'C to bounce 
back and 10rne will not. 11le ·p.:. 

MilS I' I I -'-..L.l I I turf' ~low shows bow cbe aclloel 
depend on what it below. I 

IICIIVI- The rchoe5 rerurn like 
this. They c.:epend on what thf' 

signal hits. You get strong rerur.-. 
from right undu the plan", r.~"· 
the cities, mountains, ani! ;;hip. 
Weak echoes come from the 
ground between th.:m. And '•" 
echoes returr. from the lake ,. · .tl'·-~ 

Villlley beyond the n10u11tain, or 
the ocean. The strength of n•~ 
echo and the di.stc '1l«: ir trave:s are 
lx>th important. 

' 1 
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TIM« THI IOUNCI 

Radu wave' travel at a 
const~nt 'oeed (about 
186,000 miles per sec· 
ond). So the time it takes 
for 1ignal and echo co 
~:o and come i1 in direct 
proportiun to the rant~t 
or distance. By plouina 
the time you can read the 
diuaacc in milet. 

\ 

I ' 1 

\ t ECHO MAK~S 

\
' i A BLOB ~f !LIG~t 

., J ON THE P.P:I! ~ • -"" 
I ' - .. J ;-... . , INDICATqRl; !' _ 

' '/ ' 
·'r: - . : ----·-::r.-

/ ' ... . -·---

\ 
-...... 

' ' ; 

' 
'· ., ·~· 

\ 
\ '· 

I 
I \ 

I f 
' 1/ I \ ! I I 

MIASUIING IHI DIST ANCI - Echoes are ploued ·on 
chi, awe~p line of the P.P.I. (flan fosition Indicator.) 
Promiqence varies with the strength of the echo. Range 
(or tim~) is read from the center (which corresponds to 
yuur position) to the outside. The location of the aweep 
line depwds on what way the antenna is pointing at that 
iDuam. The top (0°) is straight ahead, or the dir~ 
'-& 1bc plane's he~~ding. 

• 

6 

,., u 

10 10 

I I_ ... 

IT LOOKS LIKI THIS - As the Antepna rnolw., U. 
sweep line repeats hundred.s of times per iecoo4 UOUAd 
the P.P.I. (indicator). lr painu in aU the echoes atOIUMl 
you. You c11n sec the ship, the shoreline, lbe citin, Jhe 
valley, the mountains, and the lake. The P.P.l. ia .-de 
so that it will "hold" the~ mark) a1 the: sweep uavela 
clockwise around the P.P.l. It Pc:comes a kiM of IPitp or 
p&aa with you in the center. 

-
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.;; ~E:ra tio:, 

Th~ key to :..uccess:'ul radar cpera­
tion and ~.nte:·prF1:-av',on cor:1es frcr:. c:or­
rect use cf :,;:e a:--:~c:nna tilt and t~e 
proper se-tLng c :· •.::•J gain contrcl. 
While there is r_: n.r:ual setting for 
either of these c.ntr~l8, there is a 
best st.;tting :·,::-- [o.ny specific targe7, or 
type iEterprec.a ~-: n. ·~Lis section \.fill 
stress tht! se"G ·J'r.,".- ~~' these con:,.::-cls 
as used for \leatt•'r avcidance, Dl,t :,;,,, 

operatcr r.mst ~·, ll~i:::e ::Oat tLey Ere net­
a rr.ag:.c furr~.:1::.rr .:.'c_' 'cl~ rauar t<Jr~a":s 

anc. \of::..l: var·~· :'cr :-e..:'r>:d.n, bec.c0r. dis­
plays, etc. 

liPS/ 42 RADAR CONTROL 

7 

Operation fgr WaatnV Ayoii§tlc'i' 

1. Turn all oontrol8 cow:tercl.:>okw1Je 
or DOWN. 

2. Place Function switch to ST~~y 
and wait three minutes. 

~: The antenna ti~t IDLter will 
respond when the set is aufficiantly 
warmed up for operation. 

3. Rotate the IN':EKS::TY c;oatrol on 
-:.he sccpe clockwi.Je ·_.ut:..: L'le c.:eap 
t-race line is just. eare::~? ·dalLlt:!. 

4. Adjust the FOC1:S cc~1t:·ol on t.ile 
scope for a shw-p b.Ld clew- tilole.;p 
Trace Line. 

5. Set the FllliCT~CL F.rl;:,c:t. :.o eittar 
SEARCH, BEACON or ",.j"E,A':.,-r:::ER, as c. .JS iN j. 

~: Whon usin5 tr.E> 5, lu, or 30 m:.le 
ranges, a better VLath&r ~eturu is 
usually obtained on the S:hRC~ poaition. 
For weather displays on the lOO and 200 
mile ranges, the w-~~ ;osition abould 
be used. 

6. Place BeEJ!l Sel"c-.m c,;.·it.::h -~.) tl~tl 
OBS pes 1 tion for wue.c.her, XL~ for tar­
rain. Raferen·ce: FiL;u.ru :2 a.ui 3. 

desired. Tho Scan\.·:.. ...... -:.1~ ~~ .. C..:.'-'~~,3Ua or. 
3ect.or and 2J.O de.:y·u _ J c .. F\ .l. ~, ):;, ~~b 
reason obsel"\·a·~1.on c-.f J;v,.~· .. -. :a.·;; .. ·;..a 
in the C.irectivn o;; . .' .;,,~.-;.a ... _·c.r a;.·~ .:.t~-~iint; 

are sligiltly improvoQ. by u;illg :iEC'l'Ga 
SC.AN. 

7. Place th~:~ SCAN 1..wito.!l. to e .... t.har 
SECTOR or Full. 

8. Rotate the GAL\ cur:~:..·~,:;. : l :o:.tw'_..1 
~til the acopv is C')Ve:•cd .,-~tt. h:J3:q 
yellow salt-like r.o~-H rs .. w.:.a (li-6. 
1-A). Knob should tten tcl t·~--d 
countercloc~e \.ll·~il b. :. r.; :. _,i.1t 
trace of salty fleckJ a~:..:-..: r~in. 
(Fig 1-B}. 



BEAM PATTJRIS 

CBS 

MAP BEAM, SHOWING SHADOWS BEHIND PROONEm' TERRill li'EA1'URES 

• 
OBS 

M.AP 

OBS BEAM, MJ USED FOR AVOIDANCE OF THUN'DERSl'ORMS JJID TERRAIH COLLISIOIS 

8 
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GAIN TOO HIGH 
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PROPER GAIN SETTING 
Figure 1. 

. 
' 

9. Range Select.::>r - A3 desired, usual­
ly no greater than 30. 

10. Set the Antenna Tilt. 

NOTE: Setting the antenna tilt correct­
ly is very impor~ant for weather inter­
pretation. A good rule of thumb is to 
run the tilt up until ground clutter is 
just visible at ~he outer edge of the 
scope. This will allow readable pickup 
of all storm echos. (Figure 2) Ocassion­
al~, when flying ~hrough storm areas, 
it vill be desirable to run the tilt up 
momentarily to estimate the height of 
the storm. 

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

9 

in the antenQa unit will compe~satA ~hA 
antenna for both nitch and rolL 

TILT TOO 1.0\\ 

TILT COULD BE TOO HIGil 

(No rround clutter ref<'rPnrf') 

The above contr;:: •J a..:...; "-l t.n& t a..;.1 t. 

generally used fo:- ,,.,·t;.:.:.the~.- ir..t<:rpreta­
tion. However, in r:..::.:.y C..J.S€.., ',;-.J ct;,er 



controls will prove helpful and may be 
used and, for that reason, a brief ex­
p:anation of each is given below. 

HTR (Heater) This svitch is on all APS-
42 controls, hovever, it is import~t 
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 tvo heaters, one of 75 
Watts, and the other 375 Watts. The 75 
Watt heater is thermostatically con­
trolled and is usually sufficient. In 
extreme temperatures the 75 Watt heater 
is insufficient and, in this event, the 
375 Watt heater may be turned on to pre­
heat the antenna by placing the HTR 
switch to the HTR position (Use it only 
as a PREHEA~). 

A-J Control The Anti-Jam control is 
normally left in the OUT poai tion. Turn­
it to the Fast Time Constant or Instan­
taneous 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
tjng that gives the best results and re­
aQjust the gain, if necessary. 

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

STC Switch This control is similar to 
the A-J control in ~7 respects as it 
also reduces clutter. In addition, it 
will reduce the ret·..u-n 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. 

Iw~e Control This control has two po­
sitions AFC (Automatic Frequency Con­
trol) and MANUAL. 'Jse the AFC position 
in all norl:lB.l operation. Manual tuning 
is used on:..y when the automatic is in-

operative. This vill be indicated b7 
severe spoking on the scope or lose 
of all returns. 

Delay Control opd TD (Target Discrimi­
nation) feature of the Range Selector. 
On the TD feature of the Range switch 
the display on the scope 1a delayed 
from 5-175 miles as indicated by the 
delay control; and only a 30 mile area 
is amplified. 

Example of TD Operation Assume a tar­
get that you want to scrutinize is 150 
miles out. Firat, 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 is just belov the target in 
question. SWitch to TD and the area 
from vhere the delay marker appeared 
plus 30 miles will be displayed. 

Echo Interpretation 

A radar scope does not picture tur­
bulence, hail, or tornadoes. Inaofar 
as weather displays are concerned, 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 identity de­
grees of turbulance and probable hail 
areas. 

Turbulence 

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

The degree of turbulence encountered 

10 
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during flight through any such are~ is 
dependent upon how fast the ai:crai't 
passes through ~he sheer zone. To a de­
gree, the pilot has some control over 
this by slowing down when storms are 
penetrated, but this slight control is 
not nearly as effective as picking an 
area of more gradual sheer gradient. 

UPDRAFT 

Figure 3. 

Radar enables a 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 flig!. t path through areas of 
most gradual Eheer gradient. Contour 
circuitry ( isc·-echo) is presen-uly being 
installed in e orne ;1ATS A?S/ 42 e[iuir:-ped 
aircraft. 

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

Contouring circuitry blanks out re­
turns above a fixed degree o£ bri~~t­
ness. With t.r.is feature thelo~ .. tor;n echo 
depicted in Figure 4 would appear as 
shown in Figure 5. 

F:..·equently two storms ~t appear 
approximately equal in size.and inten­
sity without iso-echo (Fig. 6) are 
found to be of considerably dif~erent 
intensity when viewed with iso-echo(Fig. 
7) • 

11 
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Immedia~ely we lc:.c,w t.1l..t. Jtorm.:., 
has sharp sheer a.'1d ':i.cavy tu:..·'ju::..JnCt:l. 



DISTANCE 

F1,;urt 5. 
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WITHOUT ISO-ECHO 

Figure 6. 

WITH ISO-ECHO 

Figure 7. 

Figure 8. 
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Actually, were we to fly through 
storm A, w would probably encounter 
conditions a~ in Fig. 8. 

In storm _ ,;· ... g 6 and Fig 7) how­
ever, tr.e gradient is ~UC 1 "'- sharper, 
therefore, applying the n:lCJ t!-.at tur­
bulence is proportionate tr: :,he speed 
of passage through sheer, we know that 
storm B should be avoided. 

Is there any wy compen1 ,~iv•J sever­
ity of st.orma ca:1 be determine\1 without 
iso-ecr.o? Yes, -.o some degree. By de­
creasinb gain on the set, the target 
will grow smaller. Those which decrease 
the most are the least intense. This 
gives an approxL~tion of iso-echo, as 
illustrated in Fig. 9. 

WITH iSO-ECHO 

WITHOUT ISO-ECHO 

Fif!:Uft' 9. 

LOW GAIN 
Figure 9. 

Use of low gain as a means of determin­
ing storm intensity cannot be conaider­
ed aa accurate as iso-echo, bat nay 
help on occasions when ~11 ato~~ can­
not be circumnagivated. 

If the "low gain" technique is prac­
ticed, the following procedure is sug­
gested: Mark the normal gain setting ill 
order to return to this exact aetting. 
Decrease gain to obtain some target 
fade and mark this setting. (Fig. 10). 
Any time a check ia made tor storm ill­
tensity, AlllAYS decrease the gain con­
trol to the exact low setting cark; 
then ALWAYS return it to the normal gain 
setting mark. In this way the cogpara­
tive pictures will always bo ill the aaw.e 
relative proportion. Any otnd~ aetting 
will ghe the opE.ra tor nn e.;.·ronecrua im­
pression of storm intansit;. 

GAIN CON'i'ROL 

Figure 10. 

13 



! good prooedure tor radar identi­
.tioation ot p-obable haC 1a to vatoh 
tor, identit)' 1 ud avo14 the tolloving 
eoho patterua 

Poillt~ Fingen 
Hooked P1Dpr1 
Soalloped Mp1 

Hail ebatta appear to tora quiokl)' 
in aotive thunderatorme and oonetant 
aoc.pe monitoring u manc:lat017 during 
til~ t neo.:u- auoh atJl'IJII, J.n:t time a 
atOl"DD :.a changing a!W.pe tairly rapidl)', 
ohancefi of hail ahatta' are excellent. 

Fis. 11 ahowa nope presentatioJ111 
ot tingera and acalloped edpa aL typi­

. cal hail shatt eaba, 

Flsure 11. 

Axoid&nog 

Shatta of hail normally fall tram 
the th-..mde.rstorma rather than from tha 
1DJ1er heavy rain oc.re. Winds often oar­
q these hail shatta well out into 
clear areas adJaoe~t to the storm. In 
the Severo Weather Warning Centerla 
bail IUIIIIII.l")' 1 it wu pointed out that 
hail enoounter• below 10,000 Feet ware 
predoainatl)' within two miles or less 
ot the 1tor11, Bet'Vflen 10,000 and 20,000 
Feet hail enoountera ranaed. up to •1x 

miles from the storm. 

All hail echo and heavy turbulaae 
type returns should be avoided bJ' tift 
m:.es or more below the tree&inc llnl 
and ten mile& or more abaTe the trHII­
iDc level. By using the 30 llile rap 1 
)'OU should be able to tl)' the imler 
oirole between the atorma and above the 
treesing level )'OU should be able to 
puah the second oirole between the 
atorma. (Fig 12) 

Figure 12. 

Any time a "Figure 6• echo 
is noted, it should be given 
wide berth as there 1a IOM 
evidence to indicate that 
this echo pattern 1a repre­
sentative of tornadoea. 
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-~--~ . .:.. '.:iiJ.'?nce and Hai1 Avoidance 
~ .:.ps - 't~'hen YOt: }:UST fly Through 
~ torm Areas 

*Set t~. gain correctly ~hen never 
ci11?.:nge ,, 

-'- . 
* If your set is ~.;ro-echo equipped, 

use it. 

* If your set has no iso-echo feature 
F 1 ow gain setting is being used in 

an attd:npt tc sir:ulate iso-ec~: :: ·-~­
ma~ic:-., al\offiys use -::,;"e sa.;::e ~~)" C::H.J'1 

se-ttinss. 

* -:;:::.-:..t set:,ir,g . :_u~d be adjusted t:n­

til gro'W'ld retw-; .::.:.: -,;,it;l_e +.oward the 
outer :-a.nge. 

-H- Sharp ru~_: .. :-s.~ ~- t.: ... a":lle:~ts .-i.::.1 e indi­
cative of sharp s::ee~· areas( turbulence). 

* Wa.:ch 

P Ji..'1t::..ng Fir.gers 
S2a l. l.cped r£ ge s 

* Fly at leas L :i·;.:; :niles ~·ro:., s-::,orrLS 

below the freezbg level, and &t. loa:: 1, 

I --
, CIT., 

ten miles from sto::-::13 ab:;·r·~ 

ing level. 
:ree.::-

* tvionitor the scop8 CG:1stur.LLJ..~r, ... ~ 

possible, when in stor~ areas. 

* Fly well clear of ra;Jid:i..y it'\·.:::..'!,_ 
ing storm echos. 

* Ne\·er fly unde.::- &n (;\' -r~anc?.ill.; 
th'W'lderstorm cloui - yuu are a.::¥ ::_;:,c· 

be hit by hail. 

k Watch ··-~ .... ~­

visually an.:. ty :··..::--.:-. .:..: 
sionally. A pre ~·c:.t, :·&r.. 
hail can fall rap:c:.: .. 
necessary to fly ir,:,:_ _,.u.: 
equal ds.mage can rest;.::..t. \.;j·,,o:·. 

denly drops on you..~ air:.::·>:"'-~·, 
fly through a clear ccr·· 

* A thirty r.:li lr_; ra;.f> _ ~ t :..~ 

ideal for close up dE :.c..~_ , .. _ . ··~ ~ _ 
taction, but swi"vc:-. ~' 

mile setting occasicr.a::.~ ... 
flying into a ''b:..bd aLe j '. 

. l-

* Don t t use radar :.c . ~:u .:..c 
it's rougb. - use ::..t tc av~~'-·-· arra,; 
where it may be rc~.o::-.. 

- ::;;:¥-.. '. / 

1 c 
.L_; 

.,/' /' 
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C-ll8 Section 8 

Chapter 1 

INTROOOCTION 

General 

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

The Computer or a s~ide rule is a nec­
essary part of airc~aft performance 
calculation and will be one of your 
most valuable time savers. With 1t 1 

you can solve complax aircraft 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 fllght operation. Modern air­
craft, such as the :-ll8A1 are design~ 
ed as high performa~ce machines, but 
ycu must be able to determine the per­
fcrmance ca~abilities of your aircraft 
urder all conditions so that ~ou can 
reco~nize :he danger signals exhibited 
b~ an aircraft which is less than per­
fect. 7ake~ff planning will insure that 
your aircraft operating weight ls within 
the limits set up by aviation author­
ities to be safe margins under any op­
erating conditions, 

Climb data will include such facts as 
~pr~dlctions, power requirements, 
airspeed computations, and distance 
predictions, 

Cruise Control will include finding 
and settingpower with five differ­
ent methods; 

8-2 

Maximum Range 
Long Hange 
Maxlanum ~ndurance 

Constant Brake Horse Power 
Constant True Airspeed 

Each of these methods has lts own 
application, and each is indispensable 
for its 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 Los, MATS Form 
52, is the complete record of the en­
tire flight, as far as aircraft and 
engine performance is 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 aircraft performance 
is like the purchase of an insurance 
policy, except there are no premiums 
to pay and the policy-holder is the 
real beneficiary. 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 
the terms and symbols required in this 
study, we will list them in the gen­
eral order of their appearance. Refer 
to thls list often 1 for recognition of 
the .terms involved is a large factor 
ln performance accuracy. 

OATc 

lAS 
BAS 

CAS 

EAS 

K 

CAT 

BHP 
BHPp 
HIIPr 
BliP 
HMEP 

BMEPp 
BMI!:Pr 
BMI!:Po 
DP 
AWF 
RWY 

- Pressure altitude with 
setling of 29.92 

- Den!ilty altitude,· Hp 
corrected for OATc 

- Outside air tempera­
ture, corrected for 
compressibility 

- Outside air tempera­
ture, indicated 

- SHOE - An air density 
reciprocal 

- Indicated Airspeed 
- Basic Airspeed (lAS 

corrected for ~P.ch­
anical error) 

- Calibrated Airspeed 
(BAS corrected for 
position error) 

- Equivalent Airspeed 
(CAS corrected for 
com~ressibility) 

- True Airspeed Knots 
(EAS corrected for Hd) 
Greek sign "DELTA" 
• Error Factor 

- Engine power constant 
(283) 
Carburetor Air Temp 
(OAT + 50 C) 
Bra~e Horsepower 

- Brake Horsepower predic~ed 
- Hrake Horsepower reject 
- BraKe Horsepower correction 
- BraKe Mean Effective 

Pressure 
- Predicted 
- Reject 
- Observed 
- Dew Point 
- Avera~e Wind Factor 
- Runway 

Vl/d 

Vng 
Vac 
Vr 
Vto 
Vmc 
Vmax 
NM/LB 

FF 

D 

F 

7\.. 
R/D 

MAP 

CFL 

GW 

Section 8 

- Velocity for maximum 
lift versus drag 

- Stallin?. Speed 
(Zero thrust) 

- Go-no-go Speed 
- Accellerdtion Check Speed 
- RefLsal Speed 
- Takeoff S?eed 
- Mlnlmurr, Contro_ S1=-eed 
- Maxirrum Speed (.-edline) 
-Nautical miles per 

pound of fue I 
- Fuel Fl(lw (pounds per 

eng1ne per hou.-) 
- Dist.1nccc (usually ir. 

nautic,1l 'niles) 
- Fue 1 in p<JUIHb 

- Greek l~'l'A - Propt: 11 er 
efficit:nc;• (8'J'U 

- Rate uf Descen~ in 
feet per mi11ute! 

- Manifc,Jd Absolute 
Pressure 

- The dislJih.:e represented 
by the !:fLo~~ or stop­
ping D,,;,~t wit~ et,glne 
fallun:, 

- The "sca~c" weigh~ of 
the a1r~~-i1ft 



C-118 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 
problem. and airspeed and altitude com­
putations quickl7 and eae1l7. The out­
er scale ia calibrated in miles and the 
inner scale in minut~s. In the inner 
scale, a shaded tri&ngle called the 
speed index ia placed at the one hour 
position. Alao, th~ face of the com­
puter ia eo calibrated that an7 rela-

Multiplication 

Problems 7 x 13 
Solutions Set index 10 on "inner" 

acale opposite numb•r multi­
plying by, (7). Read oppo­
site ntm.ber to be multiplied 
(13) on "inner" scale, to 
find answer on "outer" scale. 

Answers 91. 

Division 

Problem: 39 ~ 13 
Solution: Set number dividing by (13) 

on 11 inner 11 scale opposite 
number to be divided (39) on 
11outer 11 scale. Read answer 
on 11outer 11 scale above "in­
ner" scale index 10 

Answers J. 

T ilne and Rate 

Givent 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. Opposite 40 
min. on "inner" acale read 
the d1stanca traveled on 
"outer" ecale. 

Anawera 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 on 
the two scales. Thus, if 20 on the taDer 
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 computer 
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 
Canputer. 

-
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Time and Ila te 

Given: 

Find: 
Solution: 

Ansvrer: 

TASI\ lCO. Jistance to travel 
210 ::au tical Ili.les. 
Time required to fly distance. 
3et speed index (heavy tri­
angle-shaped marie on "inner" 
scale) opposite 180 TASK (18) 
on "outer'' scale. Opposite 
210 (21) miles on "outer 11 

scale: read 70 (7) minutes o~ 
''inner" scale, or 1:10 on 
innte1nost scale. 
70 minutes or 1:10. 

Fuel and Time and Rate 

Given: Fuel :'loH 2,000 lbs per hour 
TASI~ 196. 9istance to travel 
525 nautical Ili.les. 

Find: Fuel ~equired. 
Solution: Set speed index opposite 1°~ 

TASI~ ''outer" scale, read be­
low 525 rautical I:iles ''outer" 
scale for time required fo~ 
flight 2:40. Reset speed ir.dex 
opposite 2,000 lbs. per hour 
fuel flow on "outer" scale. 
Above required flight t::i.Ir.e on 
"innennosV' SC3.le, read fue} 
required on "outer" scale. 

Answer: 5,350 lbs. 

Convert EAS to TAS 

Given: Equivalent airspeed - 180 !IT)H 
Pressure altitude 9,000 Ft. 
T~perature - 1ooc. 

Find: TA.'3 
Solution: Using At~eed Comput~tion 

1.'/indc·:t, adjust rotatine disJ.: 
to bring the temperature 
-looc. opposite the fieure q 
(9,000 Ft pressure altitude). 
Opposite 180 'HPH (18) on 
"inner" scale, read the true 
airspeed on "outer" scale. 

Answer: True Airspeed - 203 HPil. 

Section 8 
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Convert TAS to TASK 

Givens 
Finds 
Solutions 

Answers 

True Airspeed 20.3 MPH-
True airspeed Nautical Miles. 
Set 203 miles on rotating disk 
opposite index marked "stat". 
Opposite index marked "NAUT"., 
read Nautical Miles. 
176 Nautical Miles per Hour. 

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

Find True Altitude 

Givens Indicated altitude 9,000 Ft. 
OAT -10°C. 

Finds True altitude 
Solutions Using altitude computation 

window, adjust rotating disk 
to bring the temperature -10°C 
opposite the indicated altitude 
9,000 Ft. Opposite 9 (9,000 Ft) 
on "inner" scale, read true 
altitude 8,780 Ft on"outer"scale. 

Answer: 8,780 Feet. 

Find BHP 

Givens 
Finds 
Solutions 

Answers 

K-28.3, RPM-2800, BMEP-2.30. 
BHP. 
Align K Constant 28.3 on "inner" 
scale with engine RPM 2800 on 
"outer" scale. Read BHP on 
"outer" scale above BMEP 2.30 
on "inner" scale. 
2280. 

Find BHP Gain in oescent 

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

Find: BHP Gain in Descent. 
So~ Jtion: Above 112,200 on "inner" scale, 

align aircraft gross weight 
90,000 Lba at etart of deacent. 
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 Haut1ga1 Miles per Pound 

Givens 
P'indt 
Solutions 

Answers 

I 
Find 3CS 

Q.ivens 
Finds 
Solution I 

Anawera 

NM-270, Fuel used 2300 Lbs. 
Nautical Miles per Pound. 
Align· distance covered in 
NM 270 on •outer• scale 
above fuel used in Lb. 2300 
on "inner• scale. Above in­
dex [lQ] on • inner" scale 
read NM/LB .117 • 
• 117 

( SMJE factor) 

Temp. -S°C., Hp 1o,ooo Ft. 
~ (SMOE Factor) 
Using airspeed comp~tation 
window, align corrected out­
side air temperature -S°C. 
with pressure altitude 
10,000 Ft. Above index ~ 
o~nner 11 soale, reada-

: 1.1637 

1.16.37. 

Find BBP Required at Hd 

Given1 

Find a 
So1utiona 

Anawera 

Charted DIIP • , of,~ = 1.163? 
(standard), = 1.~0 (aotual) 
BHP Required at Hd. 
Frcu apeoifio ranga c..u-v" ali~ 
oha~ted BHP 1100 on "outd~" 
so& le above .. = l.l6Y1 ( ... t. 
ata:1d&rd conditions) on "1nne':"" 
a a ale, Above actual ~ :.: 1. ~ 
(Fo·JDd on Hd Chart) on ".nner• 
soa.J.e, read ·requirctd aHP on 
"ou~er" aoale, 
11.35 BHP, 

Section 8 
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PRACTICE PROBLJMS 

Multiplioation 31 •. 199 .. 2010 • 
32. 245 ... w, • 

1. 192 X 1,16;)7 • :;33. 1,909 .. 18,720 • 
2. 3190 x s.s1 • 34. 22,140 .. s.ss • 
3. 37SO X .0761 • ''· 1,695 .. 16,970 • 
4o l150 z 1.4 • 36. 2,SSO ., ~140 • -
'· l905 X .U7S 2 37. 229 .. 1.1 7 • 
6. 11 X ,17 • 38. ils .. 2,.260 • 
7. 1790 X ,1150 • 39. 2,080 ... l.2,a • 
a. 201 X 1,29()1 • ~. :Jo,900 .. s.n • 
9. 44()0 X 5,72 • 

10. 2260 X ,l09Q • 
u. 900 X 1,6 • 
12. 1~ X ,35 • Peroentac• 
l3. 21,950 X ,12, • 
14· 5404 X 5.85 • 41. 9S~ ot 247 • 
lJ, 1905 z .11" • 42· 9.64$ ot 21470 • 
16. 188 X 1,3866 • J,J. S.~ ot 2,1SC • 
17. 1890 z .u, • -44· 76% ot 2,SOO • 
lB. lOSO z 1.4 • 45. 160% o: 210SO • 
19. 19,600 X el03S • 46. 1.40% ot 1,6~ • 
20. 210 X 1,0921 • 47. 6.49% ot 2,200 • 

4Jl, 9S% ot 218 • 
49. 25% ot 11920 • 
so. 4.09% ot 2,130 • 

Di...Uion 

2l. 29,170 .. ,.91 • ~- ud nat• 
22. 210 ... 1075 • 
23. 2100 .. 21-000 • T!Jile nut 'l'A.St 
24· 172 .. ,,40 • ~l. 2,290 fi 25. 300 .. 30 000 • S2. ms -
26. 230 .. 1.6921 • ''· 10. lO 2,090 
'1:1. 17,000 .. ,.95 • ~. 1,160 250 
.as. 2s,a • 29,140 • "· ~00 2U 

29. 199 ... uss • ~. 
0 .. ' ' 

90 
30. 2,020 .. 4 • 57. 76S 199 
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Since the i. i . 

the aircraft, ~~: :.t:e 
its perfonnanc"!', .... 
pressure and c1.' ts; ~-·: 
variable; it: l:"'·~~- ··, 
standards o+ 
adjustment:> ¥.1 

c:-<:. ft perfon:•c· 
t:1ese 3tanda~' 

Sea levlcl 
Sea lev£·; 

..• represt-';· t· • 

North iatiLl,c:·. 

As a 1 t 1 tuce ; n 
creases, ~oo~~ .... :­
to show a chD-.l<i 
at a "no:rn1,··, 
ly 2°C per 
a t 9000 feet., ,_ ' 
would be: 

15 °C ( s . L. ; - r : 
• 15 - 1P ... ~,nr· 

Dens 1 t)' a 1 ,·_ 1 ~ •. 

base·d on pressure ·', 
outside air ter:·,:~l· :: '· ,; · 
may be t'nough n: , , 
al t1 tude" .'-iO f<J·· 
is concer:.ed. 

Outslde "': ·-
(OATc) may be : .. n i 
presslbility co.--c·' 
temperature !nc~ic-;· · •·· 
temperature gAgL. .. 
charted on the Al-:~ 
correction to com~~~ 
density alt1tu~e t~~­

by reading Al-20 ".J''''-~ 

For Example: 

Hp lOCY·' 
OAT1 - ·~ "' 

CAS - l~ '-

13-10 

~- d ,· 

/ -,_ 

: ~·n'· r 

·• 1 

·,' J 

Section 8 

n- dle Al-18 curve, enter with 
i'f-<: !' Proceed vertically to the 

:, • .._.,. '''"';: :·emperature correc-
l to ~h~ lr-~· f ~· ,, ·:; '10 

'1· 

- ,. t- . ~ -~- ·- ~ .. ; ;. 

1 '0 ;.-.• --

CL" ,. wl th the 
.<·: v ·:·· the Hp 

·>:-' zof\ta lly to 
" .~: "CJOO). 

,.:-. is the rec­
v,, :-: i r density 

.,,., ·rly ·1:. Hd. ;·:-,._, 
: _ r.u vhich V'\_riU 

:;t~~-: E i a -:tor (.-::") 
• :1·· ,,;;? tk ~'~Y he_> t:·.::.-: from figure 
number Al-21. The SMGE factor may be 
~sed to comp~te t~~~ alrspeed: 

I 

TASk - .;-:--,;: x S;..S 
,- ompute po;,er re­
ai.titudes. 

·:<d corrections 
<.he ai rcrew 

· :;i"s seem small 
:: ·. · :. ?erformance 
...,- _·; when the 

~ L : l. •.• .... .\ , . : terms are: 

r\r-\ S 
C/;..S 

EAS 
TASk 

~ :~ s ;_ .~- . " ~ . " -~ ., ~. ~~ ~ 

· .. a.: . '-r 1 '.: .c.: :·o•::~eed 
E: ,A ·.q i p·~ ·:· ~ :·:g~;'I'eed 

Tr'.Je 1, >!!~,~ (~nota) 

:.As, t>J<::•, .. ·•· 
- I;,-\ s 

, '" ·· ·: .;r-1ent error 
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BAS, ocz~r-+:<i~,~---: 

a: CA2 
CA8 1 

= EA.S 
EA.S :£ ·; 

cv- y _:. 

~~A:~ 

Pos:..·,:,. 
(l\lJ:'.'() 

,:;A~: 

A'' ( 
~-' 

\ 

EA3 

' 
X~L ai~ Hd 
,(/\ 

{ L:i-822 i 
11000 

Seoticm 6 

• 204 

• ~.1 
'Wlk 

.,,. J'"-t;. eee, the:u, that the altltu.cie 
·~~ ;t ,:-:.eote the a.:..rcrat't'e f:-
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Chapter ~ 

~:~Cil1E PE..'U'ORi-WiCE ( TJ.KEOFF ) 

The power pl.Lu;t, whia:, not on~ 
provides propulsion pcwer· ~ l>ut also de­
livers power to drive tH.:c%cor!:es, can, 
with complex instru.m£.nt c.:r.d mooha.nioul 
systems, ba controlld cc'"';pletely .. The 
potential power out:Jt:.: cur te predicted 
ir. some inota.noe ;_j 't 1 • .1. .· · c ,. "'' :, ~.:.r of 
scme of th\' warn~nL c :.f)"'J · .: ~-:1..:./cd 
by these instruments. 

In order thn t '"r. t.".,. 

its expected time 1:1 Stl' . 
erating ltJ:~its must Lc ·: 

,;,·J.y aerve 
~e-rne OIJ-

A, Cylinder presw_;r,, 1::u~t be re­
stricted W'ld.er all oond; ·. : ·;:w ( K'lX 

BMEP). 

B. RJtation apeacill ::ust bo held 
below apeeds which result in Gxoesaive 
centrifugal forces (~i'nc Rfl-1), 

C. Time perio:is for hig;:.er po~o:er 
operation ~st be observed as angL,va 
would necessarily b~ heavier if unre­
stricted (Max Time ~t Mux Power), 

D. Tempera.tur36 wuu·.:. be cloaalf 
mcnitored ::.o prever.t ~relllllture. fail­
ure (Max CAT & Max CH';). 

E. Input pressures must be re­
stricted (Max MAP). 

Engine power o.1t:mt, howev6~, ie 
effected tt· the sam~ roroeo wtich er­
reo:; -an airplane i.;.'l fliE;h t, p:.us oth(;Z'fl 
peculiar o~ to the ar.gin~a 

8-14 

A. Pressur6 (::t.) ~.~ ~lo~> at!flOI!t-
phere c· 

B. Temperature (OATo) or (R\11') 

c. BHP deficienoy .frcrr. ;;...,:;•}tiAnioal 
oau1ee 

D. Hum1d1t)', where oombuat1on IUP• 
po1·ting nir ia replaced 'b7 WBter. 

l.A!Jt 18 look at these !'aotor1 OM 
at a times 

Firat, preasure below standard 
s~a level 29.92 will res~lt tn tn~t 
prei!Uiure dropn u:nd evontualJ.T a oon• 
dition where the throttle h4s been 
advanced as far as poeeible a~ troa 
this point on an tnorea~.ae in Hp vW 
result 1n a lou in BHP. Thtl poWir 
loaa is plotted on the !2-9 operattal 
limits ourve. Convereion ll.Da1 .aS.' 
for take-ott power {Ml.iX PWR) vet A 417 
and for normal rated (METO) power, It 
can read i:q be aeen that we are 1Ja ~ 
throttle WET to 2600 rt. at part thi'ot.• 
tlu DRI to 4500 teet and at part tbrot .. 
tl& METO to ?,ooo tt 

Our aecoDi ooaputaticm etq 
should be meohanioal brll.ke bcnetepotM1' 
defioiena,y, which i1 often aalled ta­
etallation efteot. This value will be 
poatecl 1n the a l.roratt 'b7 th8 Squaclrcm 
.pertormnoe ell£1neer, if it exiclt1. It 
ia loea of power oauaed qr c0Dd1t10Da 
withs,p the e~ine, and should never a­
oeed 150 BHP/IRG averase. 

The third •power reducer• ia t .. -
perature, OA.To or RWT. Temperat1Jl'el 
above 1tand&rd result 1n a lower air 
denait)' 1 which results in le11 oollbu.• 
tion support. Thia power loll •1 be 
oomputed aaa 

?art throttle 1 .1'7% lose pe:o OC 
Full throttle• .35• loll per 00 

NOT!a Desr••• oentt.eracle meana hotter 
'l.han at&Diard. lnarea••• 1D lo1.1 rate 
~t tull throttle ie ooaaon vitb ~ 
reo1procat1~ •nsinea. 
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The fourth computable loss is caused 
by humidity, as moisture replaces dry 
alr, and the moisture, being about 5/8 
as heavy as dry air, 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
rc~ 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, 
if we are at "part throttle" w~ may ada 
manifold pressure to the value shown on 
the small pressure scale at th~:! lower 
right of the page. At this point, after 
adding the allowed vapor pressure, read 
your predicted BHP from the graph scale·· 
at the right. Subtract from th1~ the BHP 
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· 
nust convert our BliP available to a BMEP 
value to give us an initantly recognized 
standard. This is done with the formula: 

BliP • BMEF X RPM 
K 

where: K • 283 

or: BliP RPM 
liMEP K(283) (2800 at T.O.) 

Section 8 

This RMEP resultant is predicted 
BMEP (BMc~p). Regulations allow us 
to accept 95/. of this and still cum­
plete the takeoff. Therefore, BMEPp x 
.95 • BMEPr. If less than BMJ.::Pr is oh­
s~rved on any BMEP gage, the enginc~r 
will call ABORT (This is subject to 
the discretion of the aircraft comnan­
der) H VR is less then VTO• Further 
thl!l 9~'7. power wi 11 be used to com­
put~~h~ Aircraft performance figurej 
which\~ l'\ be guides during the take­
off run.' 

.• 

Now~ let's try finding a power 
pre~iction for a takeoff, using the 
following "conditions! 

Hp Sea Level 
OAT 82.0 F 
DP 78 
BliP Deficiency 100 

First, we change OAT to °C i>y 
using the Al-23 curv~. 82°F • 28~C. 

Since our engines use carburet~r air, 
we l'TJ.ISt convert this OA1' to CAT. 

OAT + 5°C • CAT 
28 + 5 • 33°C. 

Now, on the A2-4 Cu::vt.', w~ find 
first, the intersection ui lip and CAT. 
Next, move to the humidity scl·Linll, 
and following the guid~ li w~, rrr ,v~ 

t~ the humidity value of 7H°F. ~cxL, 
move right, to the MAP irtcn·ase .asc 
llne and, since we are: at part throl­
tlcu (we reach full~rotLl~ w~L at 
2500 1 ) guide up to the jn·es~urc v<.~lue 

as shown by this graph (i,O'~L>,). l<l·'-'a 
the predicted HllP here ds 2100. Sub-

·tract the 100 UHP deficH:;·cy, <urJ 

oor prediction be~omes 2UiU. 

BliP (2200) 
BM~P 

hh~ (2.;;uo) 

K (2H 3) 

Sim~e fiMEl'r & 'J'J/" P>l'll~l:'p, ,.,, Lirtd 
ti\t s factor tu "" 21 i :,:'11·:;•, .Jr,d Jur 
95'i'. 1\HP ·con"equ~.:,;t ly, 4 ,, .2C';J. 

- M-l~ 
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MONlo C.l IIA 
... , .. "' Of: ,_,," 
!lAtA 11\81: fliOHY USY 

llR/\KF HORS~POWER J.VAILABU FOR TAKEOff­
ST/\ND#.J:D F~ik. GRADE - WIT 
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1"QINIIol41 ........ 
fWl DIADI: 1111141 
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AllOW"Ill IN(alA5l IN "'"' DUI 
TO HUMIDitl (fOI 'AIT THROTlU 
OPUATION ONll) 

, 

1: 
, 

I 

:i! " 
10 40 6Q 10 

PIW 'OiNl :"f) 

i A.i THOOHll 

10 

l 

J 

:DG 

NOTES: 
1. An11me that the carb~o~retor oir temperature (CAT) M s•c oltewe 

tho oullide olr temperoture (OAT) . 
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PIISlUII Alii!UIIl (1000 flU) 

Fin.lre A2.-;.. 
Brflh' ~iorMpo~1er ,\vailable fo~ 'l'akeo.ff-Standard Fuel Grade-\~·et 

("-heat l of 2) 

-

-



-

-

-

C -I \H . ~.·~>'v~ 'II AV 1\llABlf fOil' I \: ~'-1H '"' t I.·.~~ H 
»>Mlo C·IIIA 

~TANDI\:lO FUE! GRI\I)f WH 
DATA AI Of: 6-IS-61 
DAYA lAIII: ftiOHT TfST 

i 
I 
c 

I 
I 

I 
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I. CAT"' -2C'C ~~ ., nhovc OAT ol- 15"Cl 
C. Uncorr<>cte<: b,-ci.P ho«epower "' 76130 
D. No corractiQ., f~ .. ~:· .. ·m1cttty brHocl ,. 

dew point ii-i,: :. 
IE. Predictfld pow~• pr·r PIIQinA = :/)llO Eli!F 
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•.tEL GPAOI IU/14t 

r Map reduction for low tA, c . , , .. !·, 'iG 
(MAP f<>r takeoff = 62 inch. HG -3.6 
inch. HG, or 58 4 inch. HG). 

(; PrRdicted BMEP = 1~3 PSI 
H '?'i pcrr.:nt predicted flMEP co lA:U <'',1 
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Bf:A..:f t·KHt:SI:i'CW~R AVf.l!lAILE 1!'01 fAII:~' •. :tf'-:" 

MODilr C·t UA 
DATA AI Of: ._15-42 
DATA IAIIS: fLIGHT TEST 

AllOWAIIU INCRFAS£ lti MU ;.>\:~ 

10 HUMIDITY (fOR PART lli~OTTlE 

OPliATION ONlY). 

ST AN:lARD FUEL GRADE -· OilY 
nou RPM 

ion 8 

HH<!NU1 (.) al .... tw 
~U.PI: 111/t .. 

t .,, .. •mo that the carburetor oi• ·~"'P•roll.lrtt !CAn 
!• ''"C above the ouhiJt> a.r temperature (OAT). 

O.t 

-20 

8-IR 

.io'ig1.:::-e >I.L·-1 

Brake Hor3~power A~·a.ilable fo:: ~a::·o-~·-;'·;· . .;, . . :;...:. 
(Sheet ~ r. :- ? \ 

I 
I 

I 

-
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MODIL1 C·l 11A 
DATA AS OF: 1>-15~1 

DATA IASIS: FliG!H TESo 

SAMP!.~ 

A. FresttF;• .,,,, 
8. CAT "" :n · ,. 
C. Unrorr· ,,, 

::,. 1Q~2; I 

D Dew r·oi"' (,' ~ 
E. Pres1ure nP !u::-!P 

F Pov.>'r cr r• 

21 

24 

u 

J2 

i 
~ 

I 
I 
; 
• 

12 

IS 

"'!t 10 !::.~ 
a~l s 

( .... 
a.C::. 

Sl 
-20 ·;r 

;J; 

[ .~ ,. 

; ./· . 
c{: .• ,,_ __!_ 
.~ ,..,,:· < 

_ ...... 

• > 

! 

lNoiNISo (4) ltMO-IIW 
fUll GlADE: IU/1U 

Nc• i,..crEce>><> in MAP for h"~.,irJ:,y 
hnrcHn~ ?u!J ~t,rottltJ o~ro110ii 

~· j :~t· ;:'1' ;~ f~ 

1 .,,~.: r: '~',t:"" p~r er~,_l·""" 
'~ ,. -l: ."'- _;,: 

~;--.~,A-~1-~,. •l~ ..;,~, - 1 ·} J S PC~ 

'\.-

... ·-~··· 

11 

::. 

J ..,~, 

'"'-~-7 
·"i •• 'j 
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Using the same mettt;)c·, ~:-. ,n<:: A,:-_, 

chart, the entire hroup of engine per­
formance figures may rw .-,; ·· t r··,~ e.'· "·):. 
lows: 

MAP Pressure Increase 
BliP Chart 
BHP Deficiency 
11\IP Predicted 
UMEPp 
BMEPr 
95'/. BHPp 

Fror.1 chartec i ,f ,,r-c. 
accurate iy detcrrr.i <t: r. 
able, and we are n~w 
aircraft performan~~ 

H-lU 

~t 
II 
I• 
1 

.':ion 8 

I 
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Ir. t ~,, e i." -~- << :, 't.l e 
conduct of a flJ..(~ ·~ . __ ,, :~-~! aircraft, 
certai.'1 !"\..:_1 0s ',;,: -·, 

lT'.in:i..mum requirer:12:::.;: _;_, 
performance J.nd 1x -·-:L- ~ 

aircraft. 

Thes'o 
and ::u:amu~::: 
L'SA.."' and I 'AT ., 

'r m ,..._ ,- ' 
J~a.x .~...·'~ 

Zero Ft:~' 

I~ I.andl·-

I:ax 1!ct 
!B.n for •· 

!:in R/C I 

liax eros'•· 

Our fi:rst r!O:t'..C~~:'l 1-"'r::t~·l aircra.:."'t 
~erfo~ce on taK~c~f is to he ~~re 
t~e 13ross Height d<>e9 not exceed struc-· 
tural liLUations, ·i-:i>: a ... the sar:w 
tine C?L is .,_t, r:-:: ,:o-,. ·. ·--~=-- L .. 'Y (. ·:-1·· 

;ny lengt:.) ~md ~ .·-.:_:_·_ ;- ~;ii:y,.; a DC 
F?H rate of clir.l:: ':-, --: .. r•'e -3:-:,;:L"les. 
Also t~a.t the :;.: - r _ _:t::_ ~~-:~.: •. i'•n· r:·,.: :.?.-
cle clearance ir: -t.y; 'c.:.~:.:-:~-,.. -~\~rr·;4:0r 
w~en on three eJ:•· .', -,.:.·~~~c·;r:e: 

::: 55-6) 

Note: Require~i '-.~<)_ ··~·-; 

climb is ~a:;-;-1 

twenty dear.,:·; 
ir,operat: ·r•j , 

paragra~r-

55-J). 

Two factors _, · 
may be found o~ :o:·1'.: 

tors are: 

Allowable C~:c~J 

Critical ~~:1 < 

')i'".: 

,.;,1 -~::! o;: 
.·c·:_ .. '--, ,;:'l;'l:;;s 

Section 8 

(TA1'3GFF) 

Let us continue takeoff nredic­
tioLs under the condictior.2 enumerated 
h: :..\ ;<\pter c;: 

Se;:o 

•:(}M'r.a1l~·, r~::::; :--able 3!lf 
will be usee! as .._ ;. · G : __ , •· • "·;_1---:eof;' 
pja.ining. Pla.'ls \,·L~:- . c ::, ~ :o:::- a ·t~e~. 
Qr a dry takeoff, :::-,~~ .:: c. _.,.-:w ':'.0. 
G':J will be based o:-; w":, ;:o-··'": (AJI). 

First, we must deter..i.:-.e the wind 
e.ifect on our ta}-:eoff. ::.::1tcr t!·,e ;,3-
l<) chart with the 4C;0 \d:·:d 3.t 20 knots. 
:tead the cros5wir,d c..0:.:xmc·.t at 13 
· :nots (.-:ithin li;;j :-.: : .-='-:-d -::-,c r-..: ... ·1Way 
·.c'1d component as ~-:__-; c::-.oL; (::_5 kr.ot 
headllind) . 

::ow compute a. -- · ·' 
95~ J!-:EP correr;':e'-' 

Enter t::e .nJ--:. 
o.::f factor. 1·:0vP. 
gross weight. ~·~-c., 

vertically down to 
:lowing the ["~::..G·.~ • 

"~!:e A~If. l-:.:rviJ:.g , 
•_: ... e chai~t, ~-:·,·~. ~ :_, 
tc-.!;:ecff cor.c:UE 
computed ir. 
dry takeoff 

.• ote: ~his 

:.t~e ...: : 
{' ... ....... 

...... d'- '-"'·' 

":._:!}~..:..~::· 

rer~:: J"'.(, ... 

-~· L1e taJ:e­
.1::.· to the 
i' t, .::-.eve 

, ~ \.) :.,l.nf.'. Fe.}~~ 
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Nc')\\ 

t e rml1' t: ' , . "' ' w ·. 
100 FPN - ,l 

wltl. 
set a:. l:. 1V,-

'· ;;,·· 

weight at whl.c11 tm ~~,t·~ 

still possible !s :: '·;Y 
proillenl i,, showtl 111 

c~~ climb i" 

Continue by r ir": 

chart, the ground r,. 
off by using LhP 

~· rt~L~ L ht2 se.-:: 

tRkeuit speed (~, 

pilots indlc~L0; 

Next, we dec .... 
using wet and dr· ··· ~ar:~:''"· 
'This informatiu-, , "· .:··i on the 
AJ-8 chart. E.ntx.J ~J~tr. thE takeoff 
factor, proceed horizontally to RWY 
length, then vertically down to GW. 
At this point, move horizontally to 
wind, passing through s'noe a~ lt ts 
zero, and tallow the g<lide lines for 
50% of i\WF. Read th< Vt· >~ thP left. 

Note: Refusal speed lV-r• 'llny 11c>< 

exceed takeof:, ·-~'- l1::t·.~t! 

speed (Vto). 

Now, we move to t be " - \i·~ "'\d~t t:'_o 
determine an acceier.r.r.l·"'~ cl•• ·1 1mlnt 

for speed and time. Afl i r, ·lh<:·~<'P ir- r.he 
sample in the C-llBA· l, be:;·,- '"·'ur p'•c 
wt th the coordinate" G~ <::-:r, ~:n•J.nd run 
(3">00 1 ) and Vto mtr~.·~ '·O:~ A-..T flll-7~). 
GuidLO down the cor.t-· ' j ~' :• ::. i~· rr,jn,"s 

1070 /\WF ( 104-7~) 1 an~; i'·""'r'.·~ ~ r:: .. c de~;.·· 

will have to b~: rnor" •. ,.,,.,, ')i)\ .. 

than l ">00 1 from n 1 ; .· .. . p •; 
marker numher 1 <> ,:_,,;;· a. \' r 
point. 

8-22 

~·.-. 

·.;ec t lon 8 

f;:- .-.1 ·L~v f··•:. '-• p::occed 
vertically to wind lil1L, adding back 
t n;.: J o·:~ n ~~ A W}... ( 7 7 + 7 ~. ~; .. 

(. -.·~,,;·~ Lt1 ~ :') S6:",..; Cl~..:~.:· polnt, 
;:-.r·•ceP· -ilagonal\y along the time line 
_,·:: fl 't"lme In seconds (29). 

· "" 'ltr<'!'li·~- re~ nf)t accelerated 
~-'01:-i L- :'" <;r·r,,,,r<-.;, the copilot 

'" takeoff 

·,.::t'll~rati.(H\ 

·' 

~·rJ ~ ! ·.· i or 
·,u.:.... (Refer-

~)~'·z~: t c :)ur :.u.k. ' r.~··'-:' ~~1,>-).t com-
l-Ute(.,'>' s;::~t:ed r~cuirc<J L·J; appr·oach 
and u·,e runl.'ay reQ'..l t reci ;-,,,. -~ iandlng 
1..'1[\oi and without reverst,, r>,..:se fig­
ures will be based on t3k~0tt gross 
weight, even though we may be able to 
dump fuel to get our weight down to 
88,200 lbs, the maxitrum allowable for 
landing. 

Approach speeds may be found on 
the A6-6 chart of t h<· flight handbook, 
and are based on full flaps for land­
ing. 130/. Vs must be r.1d1nt.ained until 
the a!rcraft is over Lh•.' upproach end 
of t ht• run~;a-1 a< "' h ';. ·, .; '>0 feet. 
l?O'i. Vs i." tr.e vel.oc:t·· ::t '•n11ch the 
wh·~els should contact ''"' l.anchng 
>urfsc"'. 1.:harL Ab-b .,i',;. :,ese Spt!eds, 
i<;l ill~ .oov l b6 :;'; d!>:.. ,.,_. --·~ .. 

l'.I(J'I ... 1\'i 1(:1(,\".::. 

t .'_(:f.. ·~ l c,:g ~·. 

~. may be 
~ :ts. U::;­
' ·woo •, 

wind 
'cflut rt.'-

-
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verse, the· :. . 
foot he18h~ 

lardi. :~ •.. 
1520 feet:. 

The only ;) c i~o . 
is required on t;;., 

time required tr: J 

ter takeoff t . "· 

down to 811,?1.1!. 
a recur;, 
thls time r·~., 

7 minutes, 

Our tal<enff 
weight is lo"" ,: 

Section 8 

climb on three engines, and the crit­
ical fleld length ls le~s than the 
runway availablt .. Or, .,.r takeotf run 
we wtll encounter no tr~uble if we 
have accelerated to 92 knots in 29 
se~.~cts. We can stop the takeotf at 
any ~~eed up to Vr and ~afe three en~ 
gine climb may br:- f'~':ablished when we 
reach Vto .:f 1 17 ::r.Dts. 

~qd t:~f..it:.;C lLE ~ !. 

properly ano <L Cl -,, .. 

takeoff dat~, a<­
every warning ;..J;_-· 

leal takeoff run. 

\I'::Cii\L NOTtCI:. 

Chnp c:• ~~ 'ws bevn int~:ntior,aliy 

'.<··,.i rrP"I th!·; ·:tudy Guide. 

vour crew, 
"' ·.~ers to 
eu c t the 

"· lht! crit· 



Climb perfo~~r'·~· 
i.Ir.v;:,rtar.t ::c-:- L· 
must h~ve a. 11 cha.:rt;~d 

r.ay comp&re i)l~=> -~ .~' il" '­

for <.:·v~,-7,·,_.._.~;. ' .. :i::. 
5S(.<:~:d ~r· 

wei~:-~ ~-;~ 

cruise ~'0'.-Ie;· 

dieted. 

:U.OO 3HI' a• 
l5CC B~{!: 

·~b'l dista; "' 
c1:a~ .. s (t\4~ ... } :.· 

1, ••• 

find tirne, dl~:., .:•::.,. .... 
climb, as well a$ ~:.u .:;:~·::::1 u•; ~~' . .._:;·:-.'-­
dieted for the top of clirib. 

te fourd on t~le /:..' ... ~. · ,, 
HAP will be ::-eset '·' ·" 
ing cli..-·nb on the b3:: i.s ·· 

7-, ... ro ~\i.r-3 pe-s~ ... r 

for ~:r:/~:-: :.o:nput.~t-, 

8-24 

rollow1I~ ~o~a: 

Section 8 

1 

fel'\ 
for climb 

.!spends on 
:..ndicatAd 

>;.ted by 
.. 1.mb: 

1 
-- ~j 

· ·'-' '· . , ~ matter o! 
•· ,..._ .. . :•t ~.;; c.n~r: ~~J_.:,>;•, f.lecauae o! 

., : , ' ,' :t ·: 2 ., :' ·.:::l.i;:,c :·l' th<3 C-ll8A, a 
~a~ ..... ·.~, l:~..\1·:_· -. ..:tr:...\.L~...: mi.:•:tu..t·'":- -=--~\Y~trol valve 
::t''."-' .. :; .. ..l::.u :;rixtu:::-·35 t.J :L·3J..;, below mini­
ruur.; .-·a.~ues. This ccrni1. L.oL w..ay be !ol­
lowed by detonation, p~~eigr,ition and a 
subsequent loss of !J.,l p:l'w-er. The 
c:1~:-ted :rr.in:l..n:rum fuel flows may be !ound 
<m t'l.a A2-13 chart. Flow rates as much 
!1.~~ 50 ~b~/lu:· 'JP.::..ow m.:i.'"\ir.um nay be tol­
ented :U' ~A'l' a:;.:i Ci-':l' are stea.dy and 
··ntjin lb:Lt'3> b·.\t • .... -:.~.tl hi.g,;"l CHT and 
:~::llc f'~..:.'J1 flr;"' ·we m:u.s ~-, A~du(:a the '!JtP 
cl;; : ;;,; a.:'.i'<'l-.':~.-:~d -'," .• :::i..', ._·,t.l'l the nows 

·I '- ~_' 

~'.): .''lF ---.;;"'"~""f._ -··t;fJ,;·:·r. .. 
--~~ 

:. I•. :.:xnmended 
·'J BHP in-
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Chapter 9 

. !WISE CONTRCI. 

Generhl ·-.:-.-... 

Cruise control l s . ,, t· 

the level fligr; pu i .;"n'<'' 
craft, ~ the · .,,, . '· 
aettings recut-~, 

to perforn r.•; > 
formance is .!<la: ;, 

finding the JL<''~ 
aircraft from noM~&' 

There are f; 
operation, e;;;c 

and each w1 th · 

A.· Long H 
B. Haxirr.~., 

c. Cons t;J · 

D. MaxtmH•' 
E. Cor,.;~ 

Cruise power char:.s i1IId all cr.11se 
information includt' th~ fo!lowing llS­

aumptions: 

A. RAM will be us;·.• in 6tlecr1ng 
RPM 

B. 
c. 

Low blower ls , ,,,, ;.ol-q,·c~ ·:,o~<>ible 

Manual mix tur, 
Normal 

D. Fuel flowJ . , 
at ion 

E. MAP lr.cluc:.•.· ·" 
supercharr·; · 

F. Airspeeds o'" 
• 2 Q ( C 0\ol l ~· ; I . 

G. 

H. 

Fue 1 l n ('' . : 
(purple) . · 
100/130 ( 
The BMEP iW 

mixture l .s ''" 
maximum E•uJ l' 

some thr.~·: 

These crui~H~ '.:;n; · · 

. . ~ 

' ... 

: i. r~ /1 :.t 5 

""''"···) or 

; the 
. \. but 

·.i"ld 

found on the Nautical Mile Per Pound 
charts, Figures AS-1, through AS-12. 
Long range speeds are 1107. V L/D. Thla 
recommended long range speed line la 
:,;hown on the chtH ~. \olhU:h are plotted 
i....;r Eour, t!ne::: :J '.-:;, <?1\,~lnes. BHP 
requirements tllA)i c, , uuod at the in­
tersection of gros& ~~lgh~ and the 
speed line. The 1'1-\/:.fJ value a.td thll 
expected calibrated al::.i.1•!eds may be 
found to the left and be: <:~th the in­
tersection point respect1vely. 

Gross weight ,.,,c BHP may be reaJ 
In any tncrerr~nt by 1nter?olation. 
RPM and MAP may be t ound on tht: A2 .:..16 • 
A2-l7, A2-l8 and A2-l9 cune;,;. Fuel 
requ 1 rement s and fuel f i o~.o~s may be 
computed with the folluw1n0 ratio a"d 
proportion formula. 

FF 
* 25%-

TASk 
rt-l/L3 - FUEL (l Kr) 

10. 

"" The 257. redding for fuel flow 
is correct only if you are cruising on 
four engines. Factors for tnree an~ 
~engines would be JJ 1/37. and 50% 
respectively. 

The lines on d,e NI1/Lt; cl~arts l"bel­
led 110% of speed toz .nax••llt-T. range are 
information lines ,,r,·l ~.hnuid not be used 
for finding power st:Cllllb~· 

As these crui~·· .,,·<l~!r;gs are ob­
tained from tne !>d.: ... >.trt.:J ~s long 
range cruise, we,,,,,~,: •ml•. tc, fl·llow 
the gross weight l'r,Ls ;,-;;,he cndt. • 
A maxtmum range srN ·, · .t~ m.Jy b€ 
drawn in by corn.:c: ;r·,<' tn...: c,<ds of 
thesl:! ll nes. H<o: 1 IT•··~"' 'ur y.: .>.PM, MAl', 
FF, fuel and CA..S me•' (,;,,\d .n the 
:.~arne way that u,,,:t · : .. _, .. .:.; [or lonll 
ra:1ge cruise. 
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Constant Trut Airspeed Cruise 

These may · · : • :>•.>: on the same 
curves through t;·,<! expeo1ent of enter­
ins with the EAS or TAS needed and pro­
ceeding vertically to the gross wei~ht. 

NB/LB curves are plotted for every 
1000' level from Sea Level to 20tOOO' 
for four engine open~t l co:·" For three 
and two engine upt<l"'··i:;.r: .. ''\:. :.nt~t·n~rl> · 
ate altitudes othtr ~'-··' ~_J-;.5000 1 , 
the BHP may· be fo~nd formula: 

~Charted 
BHP Charted 

When finding :;p · 
charted increments c>e 

CAS and NM/LB w11L 
m.lSt be used, arc~· 

nearest the actuai 51 

used so as to ln~LJde 
pressure effect. 

.L VEL Actual 
:RHP Actual 

~ .. :.:,,. ,,.~U)l"! 

•! ~lt. ... a:i.:; the 
: '"' rted, Hd 

· .. :·~ed altitude 
·• c!df:! m.lst be 
:::.haust back-

Maximum Endurance Cruise 

The power for maximum endurance 
cruise may be found on the AS-16, 17 
and 18 charts. Pow~r 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. Po~er 

should be reset at least each hour when 
flying long range, maximum range, maxi­
mum endurance, or constant airspeed 
cruise control. 

Constant Brake Horsepower Cruise 

This is a method whereby we operate 
at one power settinh for long periods 
of time. The aircrafi nwnuf~cturer 
does not recommend operation below ll~~ 
V L/D, so CBHP cruise should be flown 
at or over this speed, Power charts 
are available for 700 to 1240 BliP in 
100 BHP increments (except fo.~ 1240), 
but normal ope rat 1 on Is at 9!X;, 1000, 
1100 or l ?00. The lowest BnP allowing 

8-26 

Section 8 

operation at or over llot V L/D ahould 
be used. The CBHP charts will be found 
aa Charts A5-30 through A5-43. 

Note: In finding TASk and lAS on 
the ODD NUMBER charta, atay 
outside the shaded areaa, 
for instabili'ty of operation 
results when we operate be· 
low 110% V L/D. 

Details of Cruise Control 

We have covered tne method• of 
cruise control for the C-118 A. Now 
let us see ~ each type ahould 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 cruiae. 

Long range cruise sacriflcea a 
small amount of mileage to gain a good 
increase in speed. Maintenance time 
and utilization gains offset the ~11 
cost in fuel requirements. The head­
wind problem disappears at long range 
cruise. This is the best overall ----method. 

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

Maximum endurance cruise control 
should be applied only when maximum 
time is needed ln the air. The low­
ered airspeeds make for less than 
ideal stability, and too, the NM/LB 
rating falls below other methods. Ita 
dpplicatlon then, would be for the 
holding pattern. when getting naviga-
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tlonal fixes needed because the air­
craft h to~t, ')1 wheD a runway is 
closed to f't•' ('batruct1ona. 

Conatant brake horsepower has its 
application toe, More costly than long 
range 2! maximum range, it ls, however, 
somewhat easier to use. This method ta 
not reconmend( .': fc.:· '\se: hy MATS. 

Cruise p!:>:.t :..d :· ·· 

dication of the ; 
of the aircraft. 
not be met due ~.: 

weight errors. 

rlH' rea i 1 n­
-,-:~.£>mtc condition 
~rted values may 
.~reased drag, or 
·,G air.craft does 

not delive-r c;'· 

NM/LB curve '"' :. · 

BHP 
RPM 
BMEP 
EAS 
TASk 
FUEL (HR) 
FF 
NM/LB 
CAT 
MAP 

:n'- <>nt .,.r the 
. -.:.~:u~:. £.A.~fl move 

§ample Cruise 

Hd 
GW 

CAT 

LR MR 

1075 1000 
;.990 1870 
153 151 
195 182 
227 212 
1972 1733 
.,91 434 
'1150 .1165 

10 
~, ") '\ 

; . ..; . ~' 32.7 

Jt R~UrRED 

\ 

Section 8 

up to the BHP setting, ano at tb11 ln­
tersectlon, read the "apparent" or 
"performance" gross weight. The differ· 
ence between performance gross weight 
and logged gross weight ta referred 
to aa ~ GW. It may be plus or alnus. 
Power ahould not be re-computed to 
include this correction factor. 

Cruise control then, la not just 
a means of getting an aircraft from 
one part of the globe to another, but 
it is the scientific application of 
proven values to the performance of 
the aircraft so it may be moved be­
tween those two apota'aafely, and wtth 
optimum efficiency • 

Power Readings 

10,000 FT 
100,000 LBS 

+10 oc 

·~ ~ £!!.!f 

1110 890 1100 
2050 1780 2100 
153 142 148 
197 144 1~6 

230 168 228 
2044 1600 i9b0 
512 400 495 
.1125 .1050 . d)l 
10 10 10 
33.6 H/A 32.9 

TASk - 230 
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MOOill c.., 11A 
DATA AI Ol't 2-U-59 
U. 0No LJAH.f\JGMY 

.(17 

Nf\\HiCAl MiU;S Pt:fc: POUND OF FUEl-FOUR-ENGINE 
lcUXIO Ff(T HANOAID DAY 

lOW aLOWU 

.01 -f't'l'i'l!'i"!-"!- --'<>"<-\.·'-·-·""'·';-- "'"'' 

·W>'h~+·•f•;,·c",+.;;i~!!lbitr·~ 

0~~~~~~~~~~--~~-

160 1n 1110 1ro :10·;; liu no no 240 nc 2.a m 
CALIIIUUO AIISP£10 (KNOTS) 

8-28 
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C-1.1! Section B 

Ch . .:...~ter 10 

DESCENT 

A "controlled -'"''oer;t" l !'! dPs ir·· 
able to give mor.~ r~fficie:-:t c.J:rcr1:" 
operation. Tr.e Jr pt::r pow;"' .., ; il ."< -
IUlt in higher C~,.:-.. : - ·/ ~<~t: ;.:,}fr~. ~ k ~· 1.:.~ 

touling, lowt:>~: i-_ · _j>_. ~· 

eating etra ir;::. , 
in desof:mt IOO.j ·: , •. , 

puting ' 1BHP Ge. in:, ·'' ,,_,c:..:.n,. ' 
power inoreasEl .:..: ·:·;:;P ·; .•• , c: 
the inoree.ae !.n '" .: : ·. · ·t 

litt. 

This ga;,, 

BHP galr 2· ,.,t;..',~,., 

' ' },. " 
Where 

RD : rate • .. :. _,.;s:b\;:, 1,Nc:·nJt.i .. :c::: 
FFM) 

= propeller efficiency i25~; 

33000= Foot poun::is .::J' ·wod: :J€r r'Lnx:.e 
pe:r horsepo01e;. 

For four engLw descent, thie 
formula would readl 

BHP ga ir: !: 
~·~': 
L:.J., .. <J 

or 

-- 112,20C 

This gain.. Bt.;.':Jt~;t...otod !'rom ~ 
~.Lllli BHP will resul-:. 1n BSP required 
'..r. descer.t. 

Descent is co:.l,~.lttld ·~o traffic pat­
tern ultitude o~;. 

True airspeed in desl3er.t may be 
oo~puted with the :crmulaa' 

I 
TASk ::: '(3\ x L..S 

.L 
'(a\ = Hd 

Hd : 
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Four engine; r::.:.t<; t :,Ln:-;nlJ~ for thG 
C-llS.l is done q,~ckly nr,Jl ncc•,Jratf3ly 
with MATS Manual 5~·~'. Thir. :"•t, nf 
Ch11rts will give fj_if.<.·~·d:. infonMtion in 
its entirety for n;: ~l dens i-f.y tL1t ~.t~ldRA 
c.~ many gro":l w,:J~'yl:c;. 

A sample prol.'.e::n · · ··· ·i. 

T.O, G'~ 

l!C 
A\.i'F 
Distance 

Ental" r~hn r~. ·~ 

AVF and th~n tn 
vertical li~e cr~-: · 

?.;t.::t 

.~.-.ng.1r;;~d 

reference, rend r . . . <! , . 
24650 lbs. Now ''·' ;; ;}w on;;: 
eel. line l,J'Je]eu '.> :·. ;•·' = :=·.c: "b-
average tru.e ;, L· , ·' ;:Y~ r~w-,; ;-,. 
n t bot tom, rr- '"(1_ J • , s t in.l£1 t.0d tim" 
enroute as ll + :2. 

Fuel l:.;rul wU2 he 
Flight puu fuel 
J.O~ eru.·ot.:.ta t'8Se ·· :r 
Alternate A.irport \*) 
Holding (H) 
Warm up, Taxi, & T.C. 
Descent 
W5.ng Heate~~s ( tHH) 

Ce.bin Htil1 t•3.1:' s ( !Hd:) 

Blower Sht;.'t ( u-H') 
Added BHP JndH i.e ing 

8-.30 

as foJlowst 
?1,.2'. 

24-":i 
13~;c 

2.LCU 
j()',' 5 

( -,_ : 

?S 
·:· r, (' 
t- -· L. 

(•) if ~lternnte is required 
(u) 1 , 15 with e.lternate 

1 + 1,5 tf no alternate 

Section 8 

1 ~ 45 if north of 520 N. 
1 + 1 .. 5 i.f Alnska or Aleutlana 

1itg::--.t 
"~ .u) Lr:cJ Ibn p€:' hour fer antic1-

r~ted icinK in exc€ss of "light1 • 

W•" CJ.;,y HJ.;;.'J p}nn our fli.ght tor 
· · ~ :L:Jf:P f:rdr•· 'y !:'inC.lng climb 

(:" i· ~:; ... " · ~ ·_~n A.! -l and A4-2 
. ; - , .: } t.N~n df;terr.wir.g cruise pre­
d ~c.-;-, j ·:Yr,~: :"'·:---:~~. the A~ -22 1 2.3 a.nd 24 

... t· .. ! ~· j _.., 
~ ' ' ' A. A ' ' \ "' 

r.;,)\J ::upJXlSe ':!,•, rh-. l engine falli 
•. ., ~ ''. W8 now need n qui~k a.nd aOOil-

: . ~,n re1· J inr, on three -eng in£1 cr11iae 
~rera'Ji0n. Charts J,_S-25, 26 aDd 27 vl.ll 
~-17<'~ this infortnation. Also !.noluded 
1lr.:; t: .. H;-9ng:..no pmrning charts. 

:J'hese flight planning documents 
~m~1 NEVEU be used as crt.:.ise control 
,--:lides. r-11-1 55-9 is based on CBHP cruiae 
; , nc1 the /+, 3 and < e:1.g be long range pre­
ci:.::t.Lr . ., ;;.,:,· G'J LHG J r;cDd tl::.rough paver 
_.-::~.ii:J~::: (chRrt6Gi e&.c;: hGur) tor the 
~\ >~. / Li~ c ~:.L~"'l·--:· .J It 
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MODIL: C.118A 
DATA AS Of: 2-15-59 

f 

PUGHT PlANNING CHART fOR CRUISI CONDmON- THRU INGINU 
IICOMMINDED LONG u.NGf SPIIO -15,000 fElT, DENSITY ALnTUDE 

lASED ON: LI.AN.fUGHi TUT 
RICH..CALCULATID DATA 

ENGINI(I)z 1.2100-52W 
FUEL GRADI: 115/145 
Al.TERNATI FUEL GIADf: 100/ 130 

aooo f.Jr=;cf;.~,~~j~~~:=~t:'fgFr;;·:=f~{f~~~~~-;t1f~~}I~=~·,:;~~ff~:t'·'~~-~~~~:f"¥~f}j~;;1fA1}~ 

''·' t,. f: r rot~> ·. ,: ' ':~~;~' ~~~~;~·<:i~ 1 ~l ;'v j' "." I· ~r' •.. : +;~~ ;:+:~~ 
;- (~.;; +I.;JW\. 

j 

-+.:.:... 1 

.-),j i l-· 

~ --· --. ...... -
.,. ;_ ~ ---

- ;-:' : :- -~ 

~-~JtttlJ __ tU ~-:. ~ j_~~J{ilf{f~~ ,i-!! 
~- f~~,.! ·1 · L · ·- · · .,. ..•• 4"":~9:~,._J ... rr·::::F~__:.=c-. =.::·::~ 

~ J~'O ::3IT~r;r4~F~ ·:,-~E~!f~~rij·r·~::: _ 
21.'00 t ··;- , 7v~rf"y - .r.:: ~- !"-;:--r : ·-:-:c--;-· ·- ·:--- --~- ;::;.;;,;c~d-'.d · 20 ~ 

~ ; ~,. 1 / * ,.,r· ~" 1 ~-.A • r ; ; t-~ t • r :- ·-· _.. _,..,..., ·
8 

·- _ t •• 
' I t • •' .~,..,.... ¥~ '...-f-· .. .r-:'r. -f-·t •~ ~,~<1 . ~ ~>--~+- .. , L- r-·· -~- :::- ::J I . I ,.. ,, . ~ ~ t _..tl . '"'OU·" f' .. ' 1. .. ; . . . ! . : - . .=: 0 I L ' . ! ·;/ /. -~/r--U-- 1--,-fi~l#.i'. ~-- c t·-L -~--, r·+ f - • ~ •• - 15 :r 

.;· f 1 1 • ? .~.oj .... ·r-~ i i _: · ~rt: E- ; -:~1:-·-t:·· -:-t--: ·-:::=~--+~ ·-- :_:-:::- -L ... ! \ ; "'"'-" .· '_.,. t t ·- . ·. +Pff-·;-J:;'T- ... c~ ... , •. ,. :· r-·-·- ' ... J:::T-· . H .., 
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During actual ope:rat•~·;;: ~;: a" <•ir­
craft, many conditions wi i 1 .~"~-'l": •·he 
actua 1 performance to V3l'\ r ~· c:: L. h.£ 
charted and predicted veL.,,. ~' ,-,_, 
variations may be caused ~ , ·· "'• ;·c .. , .. 
di t ions as poor weight 2:1 c: • , :; :.c c, 
dirty aircraft exterior.. ,., · , , . 
tic:ng A:1d engine malfur:c" ... 
resulting performance r.<-•. • '> .~, 

power, weight and fue~ ct 
Therefore, from the slat.d .. ft·-
ty and efficiency, it L" 

kno1.1 1.1hat variations c;<: · 

aircraft flown. 

Inflight and post~'~! 1 '· 

is the necessary procedL:.:. . •. 
to determine how an alr·"' , :· . , . 
performs in relation tr. · .. ': tr.' 

data, We cannot place tee: .< c·- j:. 1 s 
or, the value of mairct:.:l'.:· .. ,,_ :·_.., 
F 1 i8ht Log and its Po·f:;r·:"·~ ; ~, 

Section, for these factor.: ;. . . ...,. ··c.;·:-
the further predict ions c•:tc .. ::. r:.·.: l oc 
of the aircraft. 

fonnance Log for Recip!'nc.F!:.·. ,:L 
Details of MATS For: 52 , r ·: .. · 

MATS Regulation 55-26. 

,., .. c ~ 

paragraphs of this Study :1i: 

find the necessary intor.:.1 
to fill out the MATS For. 

MATS Form 52 1 s de:d ·.: , ·. 
a g~mpllfled method of r. 
craft performance da:.a :::. ·, 
a S?ecific fliEht. P;.r~. :. 
ture Data, contains .. rH'J~:·., 
d~termined prior to L 11<~:. 

Flight Performance, L·cu: . \ 
t1on determined durir11; 1.'. 

tlon. Part III contoir.~ ., 
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Section 8 

A:'~ALYSIS 

:~ec:.ta:•. ?'>rt. IV• Instrument Readlnaa, 
c:Jntdin•J cLra recorded from aircraft 
i<.St;:',Jments during the flight. As 1s-
5• . .Je<i. HATS Form 52 vill be folded ac­
;.·,;cdcn Btyle with the Part IV attached. 

.. lc.s~ may be fol.dcd es each section 
IJ - ·.::et~~ t~ ~ttord r~ady accesal­

·: · .. ,~ '.:;:}·~ ~\>;: i:ight r.na 1ns~ru~ 
r.:t.rc~ :rcadi.qt. sect ions el1rn1r.at1ng thil 
'"' '< ret,,:':;) 1.:0 a section already 

.:'·: • ••r -:c:r.p let 1 ng Part l , 
P··c::p·,,,_ .. ,l,. fold the page back 

~ ~.~. ;,, , •. ·; r:l.:cl· l tne just below th• 
.·;~.:: ccd ! !i.e ''a;~t IL 'nlis exposes 
:":··. :; , '"l ~- f:::::c,r:n<:mce. There la 
s,j~~ ~. t~is de for 12 flight con-

. ; .:. , , :-::., ' :' tnr.: l;.;t!Llg takeoff. Im­
r?~:Rre.~ heh.nd :.his page 1s the ftrat 
'"'"'' ··:• •:':;:;-:: IV. '..nstr..1ment Readinaa, 
~·c·;~:.•':::\Jrl>\ su:f.~cient line entr1ea 
: ' •::>:-resno:td :.ti th the flight condition 

:~:.J:' 2. /;[tee co~nplet ing the laat 
G~~v ~~ rnte p~ge, fold on dotted 

. " ar1n :;urn log over from the bottOII 
·,,~ ~-"'t F:1ght Perfonnance entry 

,~~ n~~Pars at Lhe toD of tt0 pag~. 
··•:·"' --,d ;)age of Lhe Pn!<,l,le ir.stru­

:·.·,: n:,:.du1:~s wl ll be directly beneath 
-~ . ~~Ps~l~le by folding the first 

:'l).g•·,r. J'exfor1118nce p,>ge out and up so 
. : rture page will face the 

S!:;:·p ~.. After completion of trip, 
~·.:;rp1 <:ted t-'.ATS Form 52 into SQUil• 

1r• ide~tifl~d by number. 
·:.'1 i ::~.:>;: e to a specific 
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a lrcraft wlll be 1' rc [ : A:,k .. All other 
blocks will be c:o~,_,.,_. ,, •.n! «s ilther­
wise lndicatPd ~rt. 

Blocks 1 ti::":: ·::.: 
aelf-explanatcr .· 

Block 13 

Tank number: 
uence from ]?f·: 

alternate anc ''-'-! 
letter "A." Ic•" · 
with thl'> 1 et. t , ... 

Gage: Ent.: · 
tity gage read~ · 
tank.a. 

Corrected; 
reading or kl'.C\ · 

tanks if diu,. · 
ina. (Note: ::, 
ina ~ill reqJL· 
block in this ~c 
gaae, dipstick 2' 

fuel, whicheve: 
fuel quantity,.· 

Total: Tata!· 
and the CORREC7S~ 

~.: .'.\ s<Sq-
~:-·~· .. ··ri r.he 

·~t·~~ ~he 

c: i i :1 

·l· ~9.2,e read­
,·' s:. ·;;::·· read-

••· • •.c'1 
, ; , ··'; 1.1 l he 

"',.,_~ ~ t t' y l' c 

Required: · :l'~ \ ;:·ed :::lr 

the miaalon inc:;. d :· """'''"'"', ·~·armup, 
taxi and takecff ~ ~11 1 h~ 
entered under t~:r ..• , ;'1 1 ess a 
correction is h~;~ ·- · · · '.~::x.r'"ec-

tlon ia indl.c:.st" . 'd :1. be 
entered under ~- ·" :) ; ... ~.: .. 

Extra: Subt: • · · ·1.·. n•d 
trom the colu!":"r · :-.;~ .:c'~~-

ual tuel abo~a1·-.L 

BLOCk 14 "A~~· ·:1 

a ••• column .• .. 
total, Sam• 1n,. 

; ; ~.:rnn and 
.,r !\l<WK tJ. 

Section 8 

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

Block 15 - Weight and Balance 

Enter i::P.ms ss P:<tracted from the 
Form 365F. Nc;::e The fuel (ramp) value 
~ntered must h~ 'dent"~('~~}~~ . .: the fuel 
total reflected in t~~~k iJ total value. 

Block 16 -Auxiliary Sy~ ~rq 

Oxygen Pressure: 

Pilot - P~essure c£ pllot 1 s 
oxygen sy5tern. 

Crew - Pressure of crew oxygen 
system. 

Other - Pressure of oxygen sys­
tems other than crew and ptlot. 

ADI Fluid: Enter quantl~y of ADI 
fluid in the appropriate blocks. 

Alcohol: Enter IJUant1ties of car­
buretor alcohol and ~indshield alcohol. 
Identify carburetor alcohol with a "C" 
and windshield alxohol with a '~." 

Hydraulic Fluid: Ent~r a check 
(¥') in the FULL block tu indicDte a 
full system. Enter the number of extra 
gallons of hydrau:tc fluid aboard th~ 
aircraft 5.n t::e EXTfu.\ block. 

Block 17 

Pressure Altltud~: Pressure alti­
tude of the field from which the take­
off ia being made, 

DP or VP: Enter the dew point or 
vapor pressure as predicted uy the 
weather office far the tir.e of takeoff. 

Temp. °C (P): Runway temperatur~ 
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in degrees centig'C'1C'' ,, ~· ~:--ed~ctf'd by 
the weather off!(:e ':o~ :'"•'0 ;:lr'l~ of 
takeoff, If rum,,a.:; v.r;;J- r. :~· if.. not 
avalla~ie, use c:7 ~ ~: !a 
!\tendArd 0!' abovf: J- ~ C;\~ t:: 
OA: is ~elow stan~~r 

:'e~p. °C (A)I ..\· 
a~ ~oted at time ,­
·r 0~~~~ CAT for ~~· 
·:: ~ rd l •-·.g L ~· ·;--- r:,f~PO~.#h_"' ~~ 

c~.> ~ A~C the ~-i:?t~ , 

a r> r: ! ~ 1 h l f..' DP A h 

value ~ic-! :J:rr:"dl"'~· 

tq:o<f':)~="' 

W~t ~~ Dr~ ~·n~ •. 
cable t~ock i~d' 0 

tbkPc:':: bel.ng :·r,~;, 

Actual: Er.:·:r 
the actual BMETI ··:: 

... ,...,'. 
'. 1. ~ t ' 

BBP e1~·f: C._'.fT~' .. 

difference betw2e~ ~'r 

takeof[ BHP. 

Enter all c!i s'­
feet aircraft p;c::·: ·:: ... 
Also, any log e~~r·-~ 
1"\Ade due t.o in:.:;c::;"i .· 

fully expla1neci in ~· 

Part II ·· Flis.ht Pr·. · 

Block 19 - :.: .. 1 •• 

time (GW.:) the £\r·~, 

~ r•.!F:."·.·-; 
-----~.~---.... -

.. -+:· . ....,_ .. 

~ r:;: ;:,~{ ~ 

:· .. a ~1<' t u .-. .~. .i 

Section 8 

Block 20 - Cond: Enter symbol ln· 
dicatlng flight condition, W/TAX/TO 
indicRtcs the ground operating condl­
t'.o:--., 1---"' indicates climb, 2-. 
i'ldica•es cnlise, 1--..,. indicates de­
scer.t, ;JT indicates land and taxi. 
E~te~ number of the condition above 
c:r to the left of nrrm:. All cllmb 
rend!.:<gs d!l be •,,;.;en. at 2/3 pres-
~;~ .. r·e n t t 1. tude. 

Bl.ock 21 - End: r:.,::;~r time for 
end of condition. 

Block 27 - Set: Ent2: · ·.crement 
<: l ,.,,e dura1: ion c~ the. concii ~ .1. 

F::r 'wli/TA .. X/TO cond \ t ian all WU/T . .U. 
c i:n\0' ;...< 11. :),: •.:qtPred l.:< the circle of 
:.he ,•.e· ! loc ::, 1\.lo rll ,,utcs for take­
off time will bP entered in the total 
!_imc- :Jlock. :~c1te: Cruise entries wil' 
: .. 1rma l: '/ br of not more :~han o'"le hour 
d;r.:t!on. itmvev<:r, ~he cn.:ise l.tmledi­
,,u,ly prlo1· t.o .enrout£ cli.rr.b and/or 
:.'v:· last Cn.Jlse prlo1· :o descent may 
~~ extend~d tJ a rr.nx1mum of one hour 
ond twenty-nine minutes. 

P.locl' 21 - i.'ctal: Enter accu!'IUla­
'~iv~; totAL ot St:T tim~>, including two 
minutPs for takeot f, land and t3xi time 
bur excluding encircled time for WU/TAX 

Bloc:k '/L• - OATi: Enter Indicated 
cutslde air tempPraturr reading. 

Bleck£!')- c;.;::-c: Enter indicated 
out~lde air temperJcurr rorrected for 
cnmpn!ssi bi 11 t y. 

B:cck 26 - HP: f.'n;:er pressure al-
L i tude as read from Li ~ tlmeter with bar­
o~etr\c scale set at ~9.92. 

as 
in 

Block 27 - Hd: Density altitude, 
computed from densit~ altitude chart 
the Dash One Fl l.gl1l Handhoek, 

Rlock ~8 - IAS: !:::<teL" ac~:u~l lnd1~ 
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cnted airspeed Average [~r the incre­
ment, Note: All a1rspe~d indicators 
wlll be checked ~or ~cc~racy with the 
pilot's indicator. 

Block 29 - E.r\'-:: '". er ~qui valent 
airspeed, as det•.;-•,-,, :l applying po· 
s1tion error t>nd c:•""rrc:;s~bility cor­
rection factor, fc·"- 'r- · <'.p;lropriate 
flight manu a 1, : ,-. :'' '.!. ·; :tcl'l'H ng, 
Note: C•n otr;~r;:; .. ~ -:;.·· ··-: t· e nautical 
mile pe: pound ci-·'' ·· -:AS rather 
than EAS. dividE: : , · .. :f< :":rom Uj)per 
right tu lower ~,:: •: 't -2-:: CAS in 
left side a:d t"J,:: , .. ·: 1 de. 

Block V• 
~· 

Enter sr::;,,· 
puted f::-om chfi r: 
manual f ;n· ~ .·1·.\ :. 

Block 31 - ;.; .. 
speed as conput~~ 
x SMOE. When E.\·. 

. _,.: pr::n "! n;: com-
, .. , o;n<ate flight 
. - ·' of f.l ight. 

i~:--~-t-4· true air­
·;., t t !. rc l. y 1 ng EAS 

. 
"-~-­

TASK .. EA.S J ~~-;_- :-- '~ 
-_ • ' j ... 

CAT: Enter :>:- «-

retor air temperat-7: 

RPM: Enter :rr-. _-
used. 

MP1 Enter ,__·:. 
able manifold p•· ~ 

powtr being used, 

TOR/BMEP: E:-:t '-'- -~:: ,Ja i. ave rage 
torque or BMEP b~''·'l:' . '_,.. __ ., \...••4 

Block 3"3 - J:<l;l' (' 

Only) - Enter t h c' ,- "' 

powtr a:; picked ,:. ,_ 
curve or chart 1 ' · :·· 

(Cruise 
·.:l .: rtike horse 
-.h•: 'lppropriate 
i'ih Q,,e Flight 

Section 8 

Handbook. Use the actual average groas 
weight for the cruise period, Smoe the 
horsepower to the actual density alti­
tude being flown, 

Block 34 - BHP Req: Enter actual 
average brake horsep~~e; Leing used. 

Block 3') ·Chart F'uel, Flov: (Cruis-
es only)- Enter chE.rtt>G flow ln· 
tal for period for thr a-:~ : average 
horsepower being us£:d, 

Block 36- To~Ki: ~~t(r .ilght 
total of the charted fL> f i.oo.Js, 

Block 37- Instr..tment Fuc~ rl:Mi 
LBS/HR: Enter actual observed fue~ 
flow instrument readings fo.- .nd!v~du'-l; 

engines • 

Block 38 - Tot a lt Enter total of 
engine instrument readir,gs . 

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

Warmup, Taxi 
and Takeoff 

Cllmb 

Descent 

Land and Taxi 

45G lbs for 
15 m1nutes 
an~ t:; 'bs/min 
thert.afc:.er 

l:1sLrument 
Fu.::l :-'low 

l~· lh:./tnln 

FLJ EL USED 

Block 39 - Perlud: [_·tt•t : n~r~i 

fuel used for the pcri.Jd ,,, cl:-::1 
using the fue 1 flO\~ rc•,;J, ·b , cur:·c-.:t cd 
by any known fuel f L)'W c .n ;.·ec t1 on 
factor. 

Block 40 Ext r.l; 1:::->.c.:r .Jny .Hi-

d 1 t 1 ona 1 £ uc l u & c d : .:1 r· h ... , . " ,- , ~' r · · ~ , 

de fouling, etc. 
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Block 41 - TotLll Enter accumula­
tive total of fuel used. 

YUEL REMAINING 

Block 42 - Peri<··l: Er.ter total 
fuel used for period, ty adding period 
fuel used to extra f~el u8ed, See 
Blocks 39 and 40. 

Block 43 - Tntal CALC: Sub:ract 
t0tsl ~er~od r~el ~sed r~ ~b~din a 
running total of ft.:el rm~:·' '' ~ng, 

Block 44 ~ Ramp CAI.C fue ~: Enter 
Ramp Calculated E'ucl abcv.~;d .,,; ';.hta1n-
ed frOffl the total of the -·~ctu! 

fuel column in Block tJ, 

Block 45 - "aoiod: S.'1tc:- the gage 
difference bet-wee:' ;:b• r;um r:~" fuel 
quantity gage read~nfb at the begin­
ning and end of Pa~h condltiJn. 

Block 46 - TotH i Ca~e: Enter tota 1 
gage fuel remaining at end of SET con­
ditions as indicated on quantity gages, 

Block 47 - Ramp Gage Fuel: Enter 
rump gage fuel abnurd afc ohtained from 
the total of the gage fuel column in 
Block 13, 

Block 48 - Fuei Flow Cacrt Enter 
known fllel flow ccn:r'-'ct1on ~actor per­
c<:ntage, 

Block <+9 - F'ue: L;sedt Ent"'r sam~: 

value as entered in Block 42 for the 
condition. 

Block 50 - Gro~s Weight: Enter del­
'a gross weight as comoutecL Th!. s fig­
ure ls con;put·ed as followsl 

(1) Smoe th<= <-.ctual average horse­
power to the nautical mile per pound 
chart nearest the actual de:<sity alti­
tude being flown. 

(2) Using this horsepower and c~e 

Section 8 

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, if applicable) line and the 
horsepower intersect, note gross weight. 

(3) tf the gross weight in Step 2 
is higher than the actual average gross 
weight, subtract the actual a•.rerage groaa 
"•eight from it and t:he res1";ltb.g figure 
will be a plus (+) weight correction. 
If the gross weight in Step 2 is lower 
than the actual average gross weight 9 

subtract it from the actual ,-,erage 
gross weight and the resultil"~ .figure 
wttl be a minus (-) '-Ieight correction, 
ti.J•e: The actual aver<>ge gros!> weight 
is found by subtracting half of the 
corrccl~d fuel flow [or the period from 
the weight at the beginning of the 
cruise. 

Block 51 - End Gross Wt:lghr.: Enter 
~esult of subtracting period fuel used 
from previous gross weight entry. 

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

Block 5'3 - Enter if"crement fuel 
Llsed for WU/TAX/TO from Block 41. 

Part III ~ Analysis 

Block 54 - Fuel Flow Correction: 
Enter cruise fuel used during cruises 
on top llnl·. Enter extra fuel used 
during this same period on second line. 
!~btr~ct extrd fuel used from ~dge fuel 
used and enter result &S acrual fuel 
used, llne three. Enter t:otal of fuel 
flows uncorrected far the same cruise 
periods below actual. fuel used figure. 
Olvlde actual fuel us~d Dy ~uel flo~ 
total (uncorrected) and enter this 
Hgure, Multiply thts figure by 100 
to obtain fuel flow correct1on factor, 

Block 55 - [nglne Ptrfo:~ance Fac­
tor: Enter tota 1 ftn' 1 [ lo1,1 t i:lle::. fuel 

-
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flow correction fRctor en line opposite 
total fuel flow ccrrn.:ted. Enter total 
charted ft:el useci L:r this same period 
oppositP total ::har': t"uel flow. Divide 
total fuel flowq co~rected by total 
chart: f'Jel flOi.J ar·.~! ··r,tf"r this figure, 
Multiply t,ts fif .. ;··- ~v.; 100 to obtain 
engine performanc( f c rr>-r 

Plnck 'SA A~--~,.r. verformance 
Fact::H·: P.d:.i a i . :.:' _;. it.:; ;:ross weights 
con!Juteci :.Jr· ertc~1 '~"lf· C'ruise and en­
ter nn the ilne o;·- cl~0 •otal gross 
w~ights. ~nter th~ ~~P~ of stable 
cruise::;, f;•,·'d > 

weight:::; ;,., · '·.· 
to obtflir :~:·· ;:c· 

HlOC'\: ~~-· 

dd ta gross 
:-f stable cruises 

r·· formancP factor, 

, · '".•'d By: Signa-
ture nf ~--u:Jd;· .~r;2 'Pc·: or his desig-
nated rP-re~P·tt2L:v~. ~~~nifylng that 

Part IV - Inst~_IT~n: R~3dings 

c ;, r :. : :: \ ' •. de d i n to two 
secr.ion:,, hol:ri.; d:···; n~~riodic instru­
ment readlT'lg'l. 

h. -;:·h'2 H·)J': 'r.<r·;ment Readings 
will be made on::l' -·:;:~hour. The ini­
tial rending!! ._:!.11 c,e ;nade during the 
firs:: climb p~':·iod .. The HoC~rly Instru­
ment REadin~3 ~•! 1 ~~ ~nde halfway 
thr0ug11 ~.!a~~i ~~:· _ l <:~f' t 

c. Enter t>e s:;c::L~ readings in 
the headi··t8 blc::k•. •,, 'r"1nifold pres­
sures, torque ,:;;: !C,~;::r va];Je, CAT, CllT 
and oil quantll;, ~8:e: Oil quantity 
will be correcte~ re~dl~g (dipstick or 
known) t !' differr;-,~ :·rrlrn gage reading, 

d. ThP Peri~~lc instrument Read­
ings will b>2 r.i3dt !:·. ;::n;;junctlon with 
the first cllmn ~Prlnd and every third 
cruise thereafter. f..:..:ceptlon: When­
ever indication~ or ~8~dltlons dictate 
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the need for more frequent readings, 
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 each hour 
does not necessarily mean all other 
readings must be recorded. 

HOURLY INSTRUMENT l\?AuiNGS 

Block 59 - Condit1onl Enter con­
dition of flight correspondhg to the 
condition entered in ~he flight per­
formance section. 

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

Block 61 - Density Altitude: Same 
as Block 27. 

Block 62 - RPM: Enter RPM of en­
gines. 

Block 63 - MAP: Enter actual r.1<1nl­
fold pressure reading for each engine, 

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

Block 65 - Eng. Inst, F/F: Ent£r ac­
tual fuel flow reading for each engine. 

Block 66 - Mixture Pcsltion: inter 
position of ~lxture control lever. 'n­
dicate full rich position wi:h the ;et­
ter "R;" nonnal d~tent with th•. lPtter 
"Nt" auto lean dete:1t with the ~<:tter 

·~."For manual leaning mixture po~:­
tions for either retard c~ aJvcinc~ 
spark timing, enter symbols as desig­
nated by the applicable fl16nt manual, 

Bloc-k 67 CAT: l::nttr carburetor 
~~r t£mperature reJding tcr each en3ine. 
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Ulock 68 - CHT: Enter cylinder 
head temperature reading for each en­
gine. Tho~e aircraft 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 
fl~ps setting for each engine. 

Block 70 -Oil Quantity: Enter 
ac~ual oil quantity gage readings, 

~lock 71 -Oil Temp: f!t: Enter 
oil inlet temperature for each engine, 
Out let: Enter oil ·outlet temperature 
for each eng~ne if applicable. 

Block 72- Pressure: Oil: Enter 
oil pressure readings for each engine. 
Fuel: Enter fuel pressure readings 
for each engine, 

PERIODIC INSTRUMENT READH.CS 

El•2ctrical 

filock 73 - DC: Enter essential 
bus direct current ~oltage reading. 

Block 74 - 10: Enter single-phase 
AC voltage reading, 

Block 75 - 30: Enter three-phase 
AC voltage reading, 

filock 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 
hav\n~ 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, 

Superch.1 rger 

Jllnck 77 and 78 -Oil Temp: Enter 

d-40 

Section 8 

oil temperature readlnga for each eabln 
supercharger. 

Block 79 and 80 - Oll Preas: !nta~ 
oil pressure readings for each cabln 
supercharger. 

Block 81 and 82 - Bearing: Enter 
cabin ~upercharger drlveahaft rear 
bearing temperature for each cabin 
supercharger. 

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

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

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

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

Block 88 - Oil Transferred& Enter 
amount of oil transferred into each 
tank. 

Block 89 - Oil Consumed: Enter 
actual oil consumed per engine during 
flight. 

Block 90 - BHP DIFF: (T.O.): Com­
pute and enter BHP difference between 
prcdicte~ and actual takeoff BHP. 

Block 91 - Engine Time: Enter 
total engine time at start of flight, 
from Fonn 781-2. 

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

Blocks 93 through 97 - Entries are 
self explanatory. 

Block 98 - Remarks: Enter any 
remarks pertaining to instrument re~d­
lngs that are not normal, or that 
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would be of help tc mainLenance analy­
sis. 

Flights Within Continental United 
StateE-

For flight:; within the continen 
tal United State9 only the fo1 Jowl'\1" 
portiuns of MA~S Fsr'll 52 ;teed he c_~.-~::· 

pletecu 

(i) All o. :>art ~, Predepai"fUJ,::; 
Blocks 1 through lF 

Section 8 

(2) Part II, Flight Performance' 
Blocks: 

32 42 
34 43 
37 44 
38 49 
39 51 

'~o s:. 
41 

r ,, 
• .J _) 

(3) ~one of Part r:r, A,alvsls. 

(4) All of Part li.. i::1strument 
Readings; Rlocks 59 through 98. 

8-4~ 
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Chapter 13 

AERODYNAMIC CHARACTERISTICS 

Stabi li t:z' 

The aircraft is dynamically stable, 
and will, if oscillation is induced 
a >Out the roll, pi ccht or yaw a:d.Bw 
dt1mp out, The air:raft is ;;:ati;:'iii 1 i 

stable in pitch, a;1d 1f diiL'i&·t! ;.~ng·· 

1-::udinally, will return t~ ·'-t r:drn 
condition, The spiral sta~ "!ty l~ 
neutral. If trinmed for ·" c:tJ:t:ldard 
r.'lte turn the aircraft· wi L ,.,~.,d to 
remain in the same turn. 

Drag ls given in scr.JL'" •::et of 
equivalent flat plate ax~R~ 

Item LS!!S. 

B.1sic al rcraf t 27.3 sq. ft. 

Landing gear 38.6 sq. ft. 

20° Flaps 26.8 sq. ft. 

Full Flaps 83.6 sq, ft. 

Wing Flaps 

Wing flaps are double slotted, At 
the 20° to 25° angles, they are pri­
mar~ly a lift device, but at larger 
angles, become a lift AND drag device, 
F~ap effectivity b ali fol 'owst 

Angle Drag Area Lift 7 :1.crease 

2CJO 26.9 sq. ft, 26.7 .. ~ 

30° 46.3 sq. ft. 46.1 ~ 

Full 83.6 sq. ft. 64.5 ... 
!,, 

8-42 

Stall 

Stall characteristics are excellent. 
Th~ aircraft is controllable up to a 
f~· · 1 ~tall and buffeting on approach 
~,:. the stall is ~.m.mistakeable. 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 25° flaps. 
'')ap effect 1s as follows: 

Flap Stall seeed 

oo 106 Knots 

20° 94 Knots 

30° 88 Knots 

50° 83 Knots 

(Based on GW 88,200) 

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

Bank effect increases stalling 
speed, in a 600 bank, stalling speed 
may be as much dS 32 knots higher 
~han in level flight. 

In short, aerodynamic and flight 
handling characteristics are excellent 
and it may be true that the C-ll8A 11 
the Air Force • s "Transport Cadillac. • 
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chapter 1 

DJJ.'AODLTCTIO~ 

~>/eight and ba.l&nce deals with the 
amount and location of a load W1 thir. 
the aircra!t. With small capacity short 
range aircr&tt this study was of le3ser 
im,ortance than soma other considera­
tions, but with larger aircraft, such 

craft will tail to ~a.fely cu:-n;)lt.. te t~.e 
takeof't. This is 0s.r:-.:.cic..l::r ',.r ... u i.l.' rur.­
way distances are less tr • .i .. :: 6JJO feet. 

as the C-118 and C-UBA, the problEm. 
has becane literallf a life or death 
matter. Improper loading of the air­
plane can result in a marked reduction 
in efficiency and safety of the flight, 
and it 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 th&t with 
a small loss in engine power the air-

9-1 
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Excess weight car. cause a decrease 
-- rate of climb which :m.1.y result in a 
:~ilure of the aircraft to clear flight 
path obstacles, or at least result in a 
Gecrease L~ the safety factor during the 
t~keoff and climb portion of the flight 

\ I /// 

( c\(!if~ 
.i ?7,ft 

.,c? 
.;:? -­

._;...Jc..-'v 

~-

1'\ecrease ;,. rate of climh 

Overweig."'"lt and unbalanced rlrcraft 
-;-,[,..y fl~r at speeds lower thw charted 
or require higher f.O\>ters than were 
;Jredicted. This Ct!.n result in reduced 
r3nge of the aircraft possibly enough 
tc preclude the safe arrival at the 
destination airport. 

An aircraft loaded out of balance 
::-.a .' er.d up ,.r.i. th undesirable flight 
.:::-.. 1.racterintics sue·_,_ a.s increased or 
evan reversed control forces. 

l11cr-. ill pllol'l cofllrollorceJ 
9-;( 

Section 9 

'Ihe most concern i.~ the weight and 
balance study may be the decrease in 
structural safety factors which w1ll 
result when the aircraft is overloaded. 
This concern has caused loading limits 
to be established for each aircra!t. 

'Ihe weight limits for the C-llSA 
are: 

}Ia.x for takeoff: 
t:ormal 

lC?,OOO 
88,200 
83,200 

~li.l Over load 
112,00 
107,000* 

89,900 
Hax for landir:.g 
Zero fuel \>reight 

*At a gross weight of 107,000 lbs !or 
landing the rate of sink at touchdowr. 
ia restricted to 300 FPN }~. 

are: 

- . ,------.., 

/ 

Decrease in strucft~raJ safety facton 

Other effects of improper loading 

Increased stalling speed.~. 
Decreased "engine out" perfomance • 
Decreased stability. 
Decreased man~uverability. 

\~eight and balance information in 
l·:ATS is computed b;r speciali,.sts assign­
ed to space control, air freight or 
transport control sections, but the 
aircraft commander is responsible when 
his name is placed or. the wei&ht and 
balance limitations and observe the 
restrictions placed on your aircra!t. 
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Chapter 2 

JlRECTIVES 

Each phase of aircraft operation 
is for control and standardization, 
carefully and judiciously governed 
by directives, Weight and Balance 
is regulated by several types of 
ot•..,llcat lons, 

T. 0. 1-lB-40, includes DD 365 :leries 
Charts, Chart E and blank Form F 1 s. 

This T,O, shoulo be on board the hlr­
craft for all trips. 

2 Aug 65 

T. o. 1-lB-41, lists computer (load 
adjustor) plate nunbers for all mili­
tary aircraft. Plate number for all 
the C-118 is ElOlS, and for the C-118A 
is £1027. Th~ plate number is a re­
quired entry on the Form F. 

T. 0, 1-lB-43, 11 sts weight and balance 
classificatio.ns of aircratt, The C-118 
hnd C-118A fall into Class 2. 

T. 0, l-1B-5G, the basic weight and 
balance handbook g~ves methods appli­
cable to all aircraft. 

T ~ C. l-1&-52, inrlicates wr•n class 2 
aircraft ~11 be w~~hed. The C-118 
type will be wi ghtcd t.!ter major IIIOd­
i!ication or repa::s, when W/B infor­
mation is suspected to be ~n error, when 
the aircrev ••ports ~atiJ!actory !lt. 
conditions and at least once each 2 yrs. 
T. 0, lC-llBA-9 gives specific infor­
mation on the C-ll8A concerning cargo 
handling instructio:ts. 

9-3 
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Aiill PI\.TIJCIPUS 

':!eight is the force placed on 1m 

~~ct of gr'!.vity. It is ex:::::::-essed 
L :oon~ds when used on H/~ ::.'oms. 

nil~.ce Lives the center of grav­
i ~ ~- of t~1e aircraf7.. It is normally 
~· -~:-':::J8t3d. in percent of :·:.A. C. 

: ~. \.C. mews He~m Aerodynronic Chord 
~. ~ ~verage distance between the lead-

~~:erence datuq is an L~ginary 
~ ~.:-.e .fr-an: 1-lhich aL horizontal dist~mces 

Lateral moments are too small normal.ly 
to have any effect on the aircraft. 
B&lance is computed through applica­
tion of the laws of leverage. 

W, D, = W1 0 1 

~ D, --1----- 0 1 -----i 

A 
'L'" me'l.sured. On :;he C-llCA it is located \fuere D=Arm, W=:a'tleight, a.r:d the Ful-
7 ... ._ bcnes aft of the nose of the aircraft. crurn can be cilled the center of Brav-
.~. 'l.tion 0 for Heigh.t and h~:::>.."1ce purposes. ity • 

• \r-.1 is the dis-:.a..'1ce in inches fror.J. 
!'• f"rer.ce dl'ttUr.J. at which 1m item is 
ln~n.ter. in the aircraft. 

~e:1troid is t:1,3 :werage arm of a 
:;:.;::p'l.rt.':ler.t. It In:\~· he tlsed to compute 
".:!p ::1o~ent for Hei;~h't thl'lt is distributed 
i.. _., cc::;,p~.rtment. 

Poner.':- is tho ~raduce of the Neight 
-:-:· :1 :.:;:lie,: by the i1.rr.l eA."Pressed in inch­
, •. n:.ds. It is usui\.lly simplified b~r 
r: -·.'i.ding it by lnor;. 

"'1~ :ru-.ce re;\di."1;n ar~ computed along 
.. "' lo:".gi tudinnl a:ds of the aircraft. 

2 Au~~; 65 

D2 x 1·.'2 - :Homent (:t--:2) 

H1 + l12 
Hl + '.l2 

""'CG 

Percent M.A.C. can be found by 
applying the formula: 

"",) :1-i.AC = CG-IE!lAC X 100 
HAC 

:·.'hen CG ~md I..El:A.C (leaciing edge of 
the HAC)~ and HAC (from leading to trail­
ing edge) are both expressed in inches. 

--------

-=-:.,...------,-_ --~-- ---- -~ 
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Chapter 4 

Weight and BailL~ce control re­
quires the UBe of Standard DD Forms 
of the 365 Series. 7hey are to be 
found in T.O. l-lB-40 and are: 

DD365 Record of ~eight and balance 
personr.el (Signature sheet). 

DD365A Basic .,.·eight check list, an 
inventory sheet checked at 
each weighing. 

DDJ65B Airplar.e weighing record to 
be accomplished by 'Weighing 
personnel at each veigh:..ng. 

DDJ65C Basic weight and balance re­
oord1 a continuous history 
of the basic weight, ~ent 
resulting from structural and 
equi~ent changes in service. 

..... 

CHARTS 
Last wei§l t and moment is. the 
current weight and balance status 
of the air craft. 

DD365F Weight and Balance clearanoe 
form to be filed prior to take­
off. A three-nation agreement 
vi th Canada ( RCAF) and Br' i tian 
(RAF) prevents char~ea in this 
form 'Without unanimo~ consent. 

Of these forn:.:~, the ':(51, <tnd 365F 
are most i.m:;:>Ortant to tht:s aircrev, so 
these 'Will be treated in the follo'Wing 
chapter. 

Chart E: Airplane l .1uing cha.rts 
are found in the Dougla~ Manual. These 
charts allow easy W/B cnmputa~ions 
without the load adjustor computer. 

- ~ .,.... .. -~~~ 11- )W ,..0 H • 

C ........ ~"~~ ~• r ' 

.... , ,r. ... ~ ... 
~ •. j· • • .,.1 , !~-""~ .. -;.~· 

2 Aug 65 
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T. 0. 1-18-40 
AN 01-1B-40 

HANDBOOK 

WEIGHT AND 
BALANCE DATA 

MODEL --..:~C&..-..L./._/.-.8--'A:.....lo.-______ AIRPLANE 

SERlAL NO. Sl-3 8 Z I A 

Thia publication replaces AN 01-11--'0 dated 22 June 1951, uiating atock of 
which will be 111ed until exhouated 

PUBLISHED UNDER AUTHOIITY OF THE SECRETARY OF THE All FOICE AND 
THE CHIEF OF THE IUIEAU Of AERONAUTICS AND APP'IOViD IY THE 
AERONAUTICAL STANDARDS GIOUP 

Amendment or revi11on of thi• publi,ation rnwat be approved by the Aeronautical 
Standard• Growp 
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:U:CORO OF WEIGHT rl.ND BillANCE PERSONNEL 
"OR u.~l! ,, 

T. 0 ··18-411• 
AN C::f-111 14 

SUUAL IIIIUMIUI 

Cii8A Sl- JA 

I --t---

1----------------

• ------- ----- --------- ----~-------

---- --------------+-------
- -: -~ 

j 
------- ------ --1---- - --------- __________ ..__ __ __, 

------------ ---------1------,__ ___ -- --

- --- ------ - ~ ---



( 

("") 

"-
I 

Cl. 

r----- ---- ~---~--------

CHART A- BASIC WEIGHT CHECK LIST 

--1: -~-· -·-;:o;-us, ,, .. o•-n-•o _ ~ 
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I . -- -- -1 
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tb~ "ll't.&nr" from the jilj point, to the C'l'nter lin~ cf the aain reactions. 

. -~ rJ:~·.r~-:~n :·:<1M tb" rPfPr»DCP 1atu.m to the jiii :;c1nt : f the airpla.:.·.e, froll'l which 

!\ -;:; U!!ib V.t ··::! b" drcp-;:--n:! t:J t.bP ~;-C·.mcJ. Qttain from H.e airplane ii&~:"IUTI lr. 

C:ha: : ~ 

r.&•UlD to thP cent"r linP ·f the mbiD reactionA. 

F-I-B :If tl•• Jil t><>•nt u •It of tlu cent<tr Jtn• of ti-e .. eln reactiono.) 

.. - 69.0 !/~h,., d:!.P.t>mc" ;";-ol!l thP r<"fe:-t>nc,., c:atUlll to the c,.,nter lin<" of the nose or tllil -----
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;;-i 
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16-.-----
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r :::; ( •f"1r f'o•• •"••l tvf'e ej rera/t) 
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~o:at1c~:. 

or 

Ro~o.· \o. 

Cre\\-

C re\,;, ~ , :' 

J 

0 

-' 

6 

7 •. g 

9 

10. ll 

12, n 

l/, 

15. 16 

17. 18 
. 

; Pass 
/Cor.:pt. 
170 lb. 

~orrpt 

~I 1000 

n i : 

"' ; ' 

c 41 

:' ) ~ 

-
~ 63 

F 74 

G 85 

H 96 

J 108 

-
~ 119 

L 129 

H 141 

PASSENGER TABLt: 

2 Pass 3 Pass 4 Pass 5 Pass 
/Compt. iCo~t. /Compt. /Compt. 
340 lb. 510 lb. 680 1b. 850 lb. 

M/iOOO 1:-!/ 1000 M/1000 MllOOO 

')'"; •• ........ --- _,_ 

5!:1 87 116 145 

P3 128 171 213 

1C6 159 2 I 1 264 

127 190 254 317 

14~ 223 298 372 

1"'1 I • 256 342 427 

193 28<J 386 482 

216 323 431 539 

238 3'i6 475 -

259 388 517 647 

282 423 564 705 

L 

6 Pass 7 Pass 8 Pass 
/Compt. /Compt. /Compt 
1020 lb. 1190 lb. 1360 1 b. 

M/ 1000 M/1000 t-1/1 000 
.. 

- - -

- - -
.. 

- - -

]17 370 425 

- - -

446 521 595 

- - -

579 675 772 

647 754 862 

- - -

776 906 -

846 986 1127 

9 Pass 
/Compt 
1530 lb. 

M/1000 

-

-

-

476 

-

669 

-

868 

-

-

-

-

10 Pass 
/Compt 
1700 lb. 

~/1000 

-

-

-

529 

-

744 

-

96"; 

-

-

-

-

l 

I 
' 

I 

n 

...... 
co 

(J) 
Ill 
n 
" -0 
~ 

\0 
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Chart E 

!Iacelle Oil 
15,() g~l/N'IrPllP 

Gal. ·l.;t. Mom. 
1000 

5 37.5 14 
10 75.0 27 
15 112.5 41 
20 150.0 55 
25 137.5 68 
JC 225 ,() 82 
35 2o2.5 96 
40 300.0 109 
45 33"1. 5 123 
50 Y:5.:J 137 
5~ 412.5 150 
6C 450.8 164 
65 487.5 17? 
70 525.0 191 
~-- ~62.5 205 1) 

80 600.0 218 
85 637.0 2.32 
90 674.0 246 
95 712.5 259 

100 750.0 273 
105 78i.5 .('8" 

110 8''' " 4,.)·\.J 302 
115 8&2. 5 314 
uc 9uO.C; 328 
125 937.5 31+1 
DC 9'75.C 3C', 

~/ 

135 1012.5 369 
148 1050.0 J82 
Ce!l tc:' of G:-a·:it;:-· 

at. Sta. J61 ... C· 

( 

OIL & WATER INJECTIOll FLUID TABLES 

Fillet Oil 
C'l."'.D-~itv 26 RA.1 

*SO<t, oil so ~ Gas. 

Gal. Wt. 
Hem. 

1000 
2 13.5 7.6 
4 27.1 15.3 
6 40.6 22.9 
8 54.2 30.6 

10 67.7 38.3 
L! 81.2 45.9 ! 

14 o.:,..8 53.6 
16 1_;8.3 61.2 
18 121.9 68.9 
2': 135.4 76.5 
22 148.9 84.1 
24 162.5 91.8 
26 176.0 99.4 

*Based on a Unit 
~t. of 6.77 lb/gal. 

Center of Gravity 
at Sta. 565.0 

Anti-icing alcohol 
is listed on Chart A 

Model C-ll8A 

Water !llj e c: tiun _f1ui_ci 
CAPAri t-v lR -~ ~ 

7 • ') l h / , ... 1 . 

Gal. vJl, 
~lorn, i 

lUCIIJ ---, 15 "1 "' 
4 .lO lJ 
6 45 20 
8 60 26 

10 75 33 
12 9:~ 39 
ll .. 105 46 
16 12C• 52 
18 135 59 
20 150 65 
22 165 72 
24 1ao 78 
26 195 g5 
28 210 91 
30 225 98 
32 240 104 
34 255 111 
36 270 ll? 
38 285 124 
38.8 2')1 127 

Center of Gravity 
at SIA. 41S.n 

! 

( 

0 
I 

r-' 
t-' 
00 

(/) 
(]) 
0 
c:+ 
1-'-
0 
::s 
'-C) 



C-118 Section 9 

Chart E Fud TABLE8 ~1ode:.. C-ll3A 

Main Fue~ Tanke Alternate Tonka 

No, 1 and No. 4 Nu, 2 and N0, J No, l and Pia, I. No. 2 and No, J 

Cap. b9S Gil. Ea, C•p. 719 Gal. Ea Cap, 526 Gal. Eo. Cop, 762 Gd Ea, 

C,G, Sta, 460,0 c.o. 9ta. 450.8 e.G. Sta. 467.9 c.a. Sta, 4JJL9 

UndUIIpabla Fuel UndUIIipablo Fuel 
116,0 Gal. Ea. 108 Ga 1. Ea, 

UndWllpable Fuel Undumpabla Fuel 
0 Gal Ea, 51. Gal. la. 

w.tgnt l:1QJII... l Wbl~ht !:tea. 
( lb) 1000 ( 1b; lUOC 

5 2.J 

I 
5 2,J 

10 4.6 10 4.5 
B 6.9 15 6,6 
20 9.2 2J 9.0 
)0 lj,8 JO lJ. 5 
40 16.4 40 1e .o 
50 2).0 50 ~2.5 

100 46,0 100 45.1 
200 92.0 200 90.2 
)00 1)6.0 )00 1J5.< 
400 184,0 400 180,) 
500 230,0 500 221.4 
600 276,0 6;,,) : lu. 5 
700 - 322.0 '/(1' .Jl ~ .6 
800 Jb/3,0 Be:, )60,6 
900 414.0 9GJ 405.7 

1000 460.0 .1.1~Gd 450.8 
1200 552.0 .200 541.0 
1400 644.0 u,uo 6)1.1 
lbOO 736.0 1600 721.) 
18(,0 82!l,O 1~00 811.4 
~000 920.0 ~JJ(j 901.6 
2~(10 1012.0 ::200 991.8 

Wei~ht li:.IL Woight MQm. 
(lb) 100) (lb; 1000 

5 ~.; :i ;(,3 
10 4. 5 10 I 4.7 
15 t.: 

' 
15 I '/,0 

~0 4.C 
I 

~-· ' ~.4 

JO 1).? ),) 14.0 
1,0 18,(; 40 1.8.7 
50 2<.4 50 23.4 

100 44.9 1)) 46.8 
2JO 8'),8 2)() 93.6 
JJO 134 ,'! J)() l4U.4 
1,00 179,6 t. ~,:1 187.2 
;oo 224. ~ 2)4.0 
600 269.j /).)() 280,7 
700 )14.2 700 327,5 
800 )59.1 800 J74.J 
900 404.0 9CJ(J 421.1 

1000 1,48,9 lO<lC 467.9 
1200 538,7 1200 561.5 
1400 628,5 lJ.(I(, 655.1 
1600 718.2 l60C 7/,S. 6 
ldOO 8J8.C 1tiC:C 

1 
81,2,2 

2li\JU 891.8 ~J(_£ 9)~.8 

~-Oll ')87,6 nee I 1029.4 
Z400 1104 .c ~ .. oo 1081.9 
;6oo 1196.0 .26JO 1172.1 
.ace. 1268.0 ,?J,JO 12f,2.2 

24\J\J 1077.4 2 .. (.( 11.!) ,0 
2t-UJ 1167.1 2i:.uC 1.216. 5 
~800 1256.9 28CoC 'lJlO,l 

~ouo 1)80.0 jJOO lJ52,4 
)200 1472.C J2CO 11,42.6 
:;400 1564.L J400 1532.7 
3600 1656.c 3600 16n.9 
)800 1748,0 J.lOO 

I 
1'/lJ,O 

4000 1840,0 4000 1803.2 
1,.200 19J2,C 1,.;00 1893.4 
4400 2024.0 44~0 1'183,5 
4600 2116.0 J.t;()Q 207J.7 

)000 lJ/,6,7 JGU:l 1403.7 
)2)() li,J(l, 5 3200 1497 .J 
).',00 l52f-.J JI,.OQ 1590.9 
J60C 1616,0 J6o0 1681.,4 
)dOO 1705.8 3800 : 7'/8,0 
1,1);)0 l'/95,6 4000 18'71,6 
1,.100 188,,4 4200 1'.165,2 
I,.; DO 1~75. 2 4400 ~O~ti.B 
4bv0 2U64,'1 1,6co 2152.) 

4800 <208.0 t.il'c0 nt.3.B 4B:llJ ~1 )/, ,'/ 4800 ,<24~.9 

~000 <)Oll,O 5Cll.J 2254.0 ~~ l()u ~d,J,.' I ~oco 2339.5 
:<oo ~92,0 5200 2344.2 VUG ;:)J4.J 52(J() 2433.1 
~400 2484.0 ~.:.CU 2434.3 
5600 2576.0 ~bWO 2524.5 

;~,oo ;.u.;ll,.l 541..() 2526.7 
5t.OO 25D .8 56CO 26~0.2 

5800 2<.68,0 5cl0\J 2611,.6 5~00 260).6 5!l00 2'11),8 
f-JOO 2760.0 6<100 2701,.8 
6200 2~52.0 6~Q(J 2795.0 
6400 2944.0 61,00 28~5.1 
6600 JoJ6,o bu\JO ~9'/,,J 
&auu Jl28 ,0 t.IJIJO JoM.i, 
7000 )2:.;0,0 71JlXJ )15,,6 

6000 2t.9J.4 bOOO 2d07,4 
6200 2763,2 620) I .<'101,0 

•6Jl;> 28JJ.5 bi,LJ I ~'194.6 
t.~,ou 267J.O UifJ )~811,1 
.o.c.-u 2'Jb:!. 'I b8G~ 

I Jl8l.? 
70S0 I )n;.J 

noo 3312,0 7~00 )245 .8 
7400 )404.0 ? .. au 3335.9 
7600 )496.0 '/loUU )l,)b,l 
7800 )588.0 '/<lULl )~16.2 
8000 )680, 0 8,JQO 3606.4 
8200 J?'/2.0 8;ou J6~&.6 

nvo l JJUI,9 
7400 ! )46~.5 
'ibi.,O I J~5b.O 
?8(.;J )lJ,'i.6 
a ow I )'143,2 
82C.J Jll3b,tl 

•8J40 J836.4 8i,OU J'/86, 7 d40J I )~)\J,I, :~~ )861,.0 8t,()0 )876.9 
1Q~6.0 •Ht•28 )8!l9.5 

8bOJ 
!IIIU~ 

8dOO )967.0 9uW 
91100 I,'J','/, < •911.-. 

~2uJ 

'~-~J 

•Approx: 1..Jrit& tu Wt11 r:1, te and WlUWIIn\.• for (ul~ full t&likM uu4ur M t .. n.la rd 0UIH.I1l1 Ufl.ll ( 60°1'} 
baood on 6 ,(; ll•h•l. 

I,.)~J .9 
4117. ~ 
4-: j,l, l 

I 4.:'
18.~ 

4JU4,? 
4]91!.) 
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,.....--------------------·---·------· 
CARGO COMPARTMIN1' TABLES 

CAi:.lN CARGO COMl',l\.ftTM£N I -- -----------· 
Compt. B C D E F G H 

A.-m 171.() 151.0 311.0 171(1 4J7.5 IU!.S 567.-, -·;;, 

::..-go lf't. 
(lb) 

5 1 1 
10 2 3 
20 3 5 
30 5 8 
40 ~ 10 
)0 9 13 

100 17 25 
200 54 50 
300 51 75 
400 68 100 
500 86 126 

1000 171 251 
1500 257 377 
2000 342 502 
2500 428 628 
2960 506 743 
~ 513 753 
3UO 535 786 
3500 599 879 
3720 636 9H 
40~)(1 68 i 1004 
4~:\o -;-··o 113o 
4Hl;J H.' 1 !lll'• 
~OUfl 85 · 
~I ?0 876 
~!:> · SF' 

('' 
/ '. 

2 

3 
6 
9 

12 
16 
31 
62 
93 

124 
156 
311 
467 
622 
778 
921 
933 
973 

1089 
1157 
1241 
1400 
14')_\ 

2 
4 
8 

II 
15 
19 
37 
75 

112 
149 
187 
373 
560 
746 
933 

1104 
1119 
1167 
1306 
1388 
1492 
167') 
17~ 

186~ 

1910 

2 
4 
9 

13 
18 
22 
i4 
88 

131 
175 
219 
438 
6S6 
875 

1094 
1295 
1313 
1369 
1531 
1628 
1750 
1%9 
2100 
2188 
2240 
2275 

M OmnU I 1000 

' 5 
10 
IS 
20 
2) 
50 

101 
151 
201 
251 
503 
754 

1005 
1256 
1487 
1508 
1573 
1759 
1869 
2010 
2261 
Hll 
2~U 
2~~, 

261.\ 

3 
6 
II 
17 
23 
28 
57 

114 
170 
227 
284 
568 
851 

ll35 
1419 
1680 
1703 
1776 
1986 
2111 
2270 
H54 
272~ 

28.'.!1 
2906 
2951 

\·~ 

l ~. 

D 
2) 
3l 
63 

127 
190 
254 
317 
634 
951 

1268 
1585 
1877 
1902 
1984 
2219 
BW 
2H6 
B~\ 

3·)-il 
3170 
3246 
319' 
H4'~ L' -------·-- --- ----------· --·------

-·-·-·-------·---··--
:. l. M N 

6 '19 II 761 (I 82'J.(l 9100 
-----~--~-· --------

4 
7 

l·i 
21 
28 
35 
70 

140 
210 
280 
350 
699 

1049 
1398 
1748 
2069 
2097 
2188 
2447 
2600 

i 4 
8 8 

15 17 
2) 25 
'0 33 
3ti 42 
76 83 

152 166 
22il 249 
.304 332 
381 415 
761 829 

1142 1244 
1522 1658 
1903 2073 
2253 2454 
228~ 

2382 
2664 
28_, 1 

·-~ .. ---

5 
9 

18 
27 
36 
46 
91 

182 
273 
364 
455 
910 

1365 
1820 
2275 
2694 
2730 
2848 

( 

n 
I 

....... 

....... 
C» 

()) 
Cll 
(') 

~ .... 
g 
-.£) 



C-118 

CEN'l'ER Oft' GRAVITY TABLE 

20C 27,)8'1 27,'164 26,327 28,870 29,4LJ 29,73'1 
400 27,463 27,868 28,413 28,957 29,502 29,627 
6ooi27,5J9 27,952 28,498 29,044 29,590 29,917 
800 2",G;5 2d,OJ6 :?8,58~ 29,131 29,~'!? JO,CiO? 

/1 LU 21 h1 .?6:12L 18 66G <9:219 '<Y./Qij JO:Q96 
.lOCI r;,'/!J'/ ;d,..?04 .cd,75'J .c9,Ju6 .c!~J,B'/1 )O,ld6 
4Clv .!l,d'.•U 2d,2dd 2d,~4U "'I,J•J) ~'!,'),& JO,L'/6 
6oo .t/,~}2 28,)?2 .:d,J2L 29,1,.80 J0,0}5 )0,366 
Sou .:8,u.5 <d,4)0 •'1,"1< 2'i,5G8 Ju,1.U. 30,4~6 

IM '" ·B ···3 'd LO cG c,· 29:6 ' 1n 71.' t.10.51.fl. 
2UL. 2rl,WO 28,U4 2Y,,8) 2'1,'142 }0 0 )01 }0,635 
40•• I <d,<t;J 28,'107 <~.2bd <'Y,d;c'i )0,3'10 )0,'125 
6oo I .:8,).,6 28,791 d,J51. 29,'!16 )0,4'79 }0,815 
8()() 2B,t..d 28,875 29,4i.U )U,U04 )U,\68 3U,905 

I6G.noo .'9:~;1 ·•a:q" ;"l:~2' 1o:O'l1 lo 6\'1 llo:9'1o 
20<, ."8,54) 29,043 .:9,611 )0,1'18 )0,74to 31,085 
400 28,6''6 29,12'1 ;·9,:,% J0,26o Jo,BJ4 31,174 
6oo 28,7'.9 29,211 <'1,78< )0,)5) )0,9.0 31,264:1 
sou .:8,6,1 24,~·,; <9,867 )0,440 }1,012 31,)\4 

he'' • ·.~:~. d:l'!'l 2'1:•11 10 1?7 11 :, . ..ll.J.I.I. 
l(;G,ii.!'I,~•JI 2i,LtJ JO,l)Y ),,LL:, 11,1•u )1,5)4 1 

I .;.QC I.:,,Jl~ <9,?47 )0,12.; )U,'/U1 J1,2") )1,~241 
61X I' .XJ,l' 2 n,oJ! JC,21u JO,'Id9 Jl,Jr.d 31,7141 

! ..... B0011"~•c',5 29,'115 J0,<95 J0,876 J1,4\t• Jl,8JJ 
n · · :1r1 2~.'N' I 1o:J8' 1Jo:961 n:~, l1 :a-n, 

GJ•oa:. 
W•IMM •I·'Wd • 
_ll, .L.II'lH. 
76,000 Jl,40J 

;wu J1,48n 
40l' )1, ~68 
600 31,6\1 
GOO ~~~~~~ lTLooo. 
200 )1,8~ 

~ 31,982 
32,064 

800 ~2,14'1 
78 000 2 2.)0 

200 32,)12 

toog 32,3~5 
)2,4 8 

800 )2:~~ l?'l.OOO . 0 )/,) 

200 )2,725 
400 )2,808 
600 32,891 
800 ;; ~b;~ lsa.ooo 
200 )J,lJ9 
400 33,221 
600 3),)03 
aoo ~~~i~ 161.000 
200 )),551 
400 JJ ,6)4 
600 )3, 717 
800 J3::~ ~2.000 3J 
~0 JJ, 965 
400 34,048 
600 34,lJO 
800 {4~~~ In ooo 
200 )4 ,3'18 
400 J4,4W 
6oo 34,544 
dOO J4,6"6 

t;~ WL· l J~ 709 
200 )4' 7•11 
400 34,8'14 
60u )4,9~ 7 
80() J:,JoJlJ 

H..l.OUO J' .12.• 
<OO ) 5 j 205 
40u )5 ,<d'l 
6ou 3~, j'7) 

dUU )~, ,4)9 
t ) l11 •, ·• 

..!G<J J':- ,ruf, 
400 )~ ''i. (J 

6CO J5,tL.l 
t3Lu J5,'J~0 

~? Ill ., :9!!'1 
.'C!O )6,0'.'6 
..:.Gu Jb,1bl 
6ou J6, 252 
suo )b,J4,) 

bo c"'' J~.~··,j 

I 
2CJ Jb, 5l'/ 
4Gu )b, bCJ~ 
6CO Jt.,b<JJ 
8u0 )b, 781 

~,.o, . '.I •. BbJ 
20U )6,~?6 
400 )7 ,04; 
bUO J7,UJ 
du~ 37,<<1 

ltu.. UQ\. :.J'I~ll! 
20u ';'I,J"'d 
40U 3'1 .4~b 
t.uo )'/ J ~·;) 

8uu J'I,U4 
.OL lr · · 
200 3'1 ,!j ... .J 
4Gu J'/ ,'118 
60o Jo,ult 

........J!!& I J~.)OI. 

Continued 

Section 9 

lluwuaJ /lQO.; 
1~~ ;tv~ l;~~1 .)~) 1~~2 m:L "', .9 

)1,8':1'1 n,o20 JJ,W. 3~ ?b? ~4.~ 
)1,'181 )2,60b 3J,2Jl 3J:a~ J4,2.29 
32,065 J2,b9~ 3),318 .)J,W.5 ,.,)1.9 
32,14\1 Jl, 7'/'1 33,405 )4,033 34,409 
.)~,2)3 
J: :n7 

32,86) 
J2:<li.B ~~~~~ 34,122 

).1.:211 t:~ 
)2,401 3J,OJ4 JJ,667 34,.)00 34,678 
32,48~ 33,11'1 :JJ,7~ 34,389 )4,768 
32,~69 33,20~ )3,8411 )4,478 34,8~ 
)2,653 ~j:~~ Jl,929 34,56'1 t:m J2 7}7 14 016 Ji. 6~, 
)2,1121 J3,4b2 )4,10! J4,74J. ;J5,127 
J2,90a JJ,(f 31,1'0 I ~4,8)) P·~r 32,98 JJ,D J J ,2'.'1 4,9::.2 ~. 7 
)),0'.'2 )),':19 J4,J04l JI,Oll )5,)9? 
JJ .l~Q .JJ.Jl.OJ.. .11. • .1.: l .1i.lt.O. .. li.:...S~ 
)),240 33,1!90 34, 5)9 .. )5, ·~9 B,n? 
33,324 J3,•ns J4,1>.16' )5,27'1 ,,666 
3),408 )4,061 J4,7l.~ I B,366 :;~.7~ 
)),4'12 34,146 )4,8011 35.4~5 H,ll.b 
13.576 3 • . 2.12 J.1..6C:8 35. 'li.L B:oub 
J3,b6o 34,)18 J4, 9'71 J5,b)) )o,a.:L 
33.744 J4,t,OJ H,Ob2 35.722 )o,ll6 
33,828 34,489 )~,150 I )),811 .J6,2Cib 
JJ,9~~ 34,574 J5,2J7l )5,899 3<•,295 
:n:9'· .11. 1>60 J~ --. Js:9dB ;~ 
34,0110 34,'145 J5,.,n! J6,0'7"; >o,47 
34, 164 J4,8J1 J5,4'Jq Jh,lbC> 1 36,~, 
34,248 34,917 )5, 58oj )6,255 .16,65' 
J4,JJ1 )5,002 it~~; ~it ~ J~.ili . ..li..QIIII. 
34,499 J5 ,173 J~,847' 36,521 )1.,92.1. 
J4,58J )5,259 )5,935 31>,610 )'.',014 
34,667 )5,)45 3.',,022 )6,699 )7,104 

~~~~;! ;~·~ )b,109 3~,7118 r,194 
36: 1'l6 ]6:877 _X' 2/l.l. 

34,91'1 )5,610 J6, 284 )6,96/. J't,J73 
J5 ,OOJ J5 ,lo/:1'1 J6,J?l' J7 ,a~~ r:,46J 
)5 ,087 J5,'/'IJ J6,4~·B I J7 ,l.4J J'. 5~) 
J5, 1'10 3~.~~ )6,~4', J?,<J< r;~>o,;~ 
J5 2'- '; ~~ '•" . J6 6J•. rJ.<l r.1.1:z 
J5,JJ9 )6,029 J6,'12v 

1 

37,410 37,82.3 
J~.t,;:J )6,115 36,807 )7,4~ )'1,912 
)5,507 )1.,200 )6,8'14 )7. 588 38,0.•;1 
·J~. 591 Jto,al6 J6,9B1 I )7,677 38,0\;, 
- • .t>'Li lli. m J7.Wi I J.'~766 .11.18.' 
35,751! )6,.:.5'1 37,156! 37,854 38,272 
}~,842 J6,~4J 37,24.1 I 37,943 .1«,)62 
J~.'i26 36,t.28 J7 ,3JU I J8,o32 ll,tia JG,OlO )6,'114 37,417 )8,1<1 Jll. 1 
16 IJQ, ! 1 ' :'J'i. ...11...~' Llll210 )b bil. 
J6,1't8 1 36,rld5 37,~92 I Jd,.!99 l8, 721 
36. 21.2 I )b ,'1?1 )7,679 )8,388 11,111 
)to, )I, I. I'! ,L56 )7. 7U.. ; )8,476 Je,90l 
J£.,1.30 '37. i.4~ J7 ,85J 1 38,565 ~ ,~,: ;;~ I J'' ·n 37 •. lB.b~ 
}6, 598 J?,JlJ Jd,u~d j J8, ?4J J<;,;?J 
36,£.82 J'l' 398 )8,11 ~ )8 ,1132 ~.260 
31.,766 )7 ,4114 )8,2021 )8,~21 J",,v 
J£.,850 )7. 5'10 38,290 J9,Glu .19,440 
J6:'l.l. :J7.f.55 Ja:J-n N: .Re 0 .B3 
3'1,018 J'/,741 38,464 39,.8'1 )9,61~ 
Yt,i·-1 )7,826 J8,s;~ 1 J~,n6 J~,?O~ 
)7,185 3'1,',12 )8,638 . J9,J6~ I l'i,?'i9 
J7,2&9 37,~91! Jll, 7.:1. I J9,4~4 3~,810 
J7.l5J Jd.O!IJ 38.3.J i l'i. Ll 'Q.Il?~ 
37,43? )8,~~ ~8,9CO: JS,b)2 •·••~~ 
3'1,521 : J8,<54 I J8,.:h" 13'1, 720 4C,1~ 
)7,605 )8,)40 i 39,cP) j )C, 1 dV1 4(,2411 
J'/,689 )8,4.15 'j9,!U I J'1,8'1d ~.JJII 
J7 '/'!J 18 ',ll J9 .21 ~ 3<,: '18' .c. 28 
J'l,857 )8, ;97 J9,J)6 : 4C',Ui6 4C, 518 
J'i ,941 J8,tol:l2 J9,4d j40,165 .,c,608 
J~ ,024 )8. 768 .19,511 . 40,254 1,(,6';8 
JB,lO'l )8 ,853 )9, 596 40. 34< ' .c ,'18'1 
11l . ~ .l9..~68.:i .J1 · :ar, 
)B I 27'1 >'1 ,C24 J9,n.: 40, .,, .. c.,9~7 
)d,Jtd )'1,:!0' J9,db0 40,(£;; ,1,057 
)K,4J,5jJ~,I •61J9,94'' 4Ll,t.'d ~1,147 

I J~ ·;;a ln. ~~.1. · o .J.D ,j,L .?~, .l.2J7 
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39,452 
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43,053 4J;ll5 

45;319 
45;407 
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C-ll3 Section 9 

J.apter 5 

1he Form F sw:n:na.ri? R'l t~:c, H :::-c:-aft 
weight and balance fc:: a ;-:1.~ -~_ic -"::_ar 
flight. It will li:.;t, lc,~,r;,' 1,.,, ._ 
compute balanc ,, r·e~ul ta:-:.::. : : -~·-o :-: -· 

thing leaded 0:1. the air::::!:!~·~_,.. ';_:-~.:.~ 

: ~ '!T .. GlB.J be CC".r::putr.Q .:J.r:,, ~- · 
with lor.ghar.d ilie".hcds, , ;;.:.:·:. , • i,• c·E::·, 
or with the wei,;,,-t s.::l ;:,r,~-'~ ., ":1~-~ 1 c::' 

(~oad ~c.justc.:,).. ' ·· . _. 
load ad._'t~stcr w: :J: ? -) .:._~- t~ · 

every L·ip. .:- o::~s .· 
expendatle pads, 6.'~­
duplica "c,e. ()r o ·: OI::: 
airc::aft filed pupc: 
ar.d the ct.h,~:: .-:c.::: 
booklet fold8::. 

Sample copieJ 
eluded in this ~·- · " 
the different Li: .L ,,. •:" -~·' :: ;­
ing it. One t:2b. ,·: .::.~~;:~, .. ~;.· 

uses index (Lea.:~ A., j - r :· 

putation. s.~,:~e :·!' ~.~,'; ...,.l:· .... ~·t:·, 

followed aro: 

IL C:Jlll-

,I L f.· 

l. Basic 'Weight must co:nH r i·,·,rr, 
Chart C. 

2. LimitatL,:J 
Max take~.:-: rc 
Max lar:ding 
Zero ft.el 
~~Normal .Jpe:&".~." 

! e' 

,_ 

·' 

3. 

I 
'+. 

5. 

6. 

Maximum permissable CG for 
takeoff and landing is 16.3% 
to 33% MAC. 

Fuel will be itemized in the 
remarks blc.,ck. 

Landhlg L-~'l weight from flight 
plan. 

Lo'IJe:· c ct:.t"" '::. -- :.::..!::. :.ch upper 
compartrner.ts :.ut are do'..lble 
lettered. 2xam;le: J (~pper) 
D-D (lower). 

7. Use actual passer.ger weights 
but 170 lb. average for crew. 

8. 

9. 

Computer pl.b.te number must be 
entered in proper space. 

Weight and Balance clearance 
Form F must be prcpe:-ly signed 
before the aircraft is allowed 
to depart. 

Weight and Balance computation i-
t-'.A TS is taken care of by experts in 
this field who are ass~gned permanent­
ly to this duty. TI:e Aircraft Commander 
is, however, respcLsible a~ter he or 
his representative sign accepting the 
Form F. 

~ 

I I 
/ 
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WEIGHT AND BALANCE CLEARANCE FORM F ~i~~~~~~~ ,OR USI /If 

TRANSPORT RCAf raroa r.IIIO To. I·J• .o• 
(US' Rf:Vf:RS, FOH TACTICAL llfiSSIONSl IUioll·ll lllVIJ AN 0/-/a-.o 

DATE AIMI'UIIl lYPI r- ..... , llAliC* 

\ C) ~Atl 5"'a C.-I\ I'" Wft •..:..,., Jii.~A. I'lL. I-- ,~, .C"IIl 
MISS"*/ lOIP/t .__T/110. >LAIAI. 110. TO PLOT 

~£"Ra.Y S'\-~«it'2.llll. " . ,._ r• e ~o..F"III I 1'\a .... .,. . Q L s lhl 
LIMIT ATIO"' R .. £ ITE• WllllKT 

IIOW'O c::I)NUITIOM TAkl.Off' UNOtfiG liMITitiG f olll 
w•NG tUlL 

I IAS.C AIRP'LANL ( nt• C.lltf C) IC ,. 14 r} II' 
,..,_ 

1&:' , .. I, 1.;: 
IALLOWAIU 

l,O,&H'I k'2ao. l1l':\.'2L'!o.o GHChS WLIGHT .a OIL ( \'tO+ 'Z..C. 011.) 1\ ~ It_ lt.l !WI~ 
t-;~Ui,-AIMt'LAM£ 

q"'S'oo >< >:---- l cauw (Ne.J 

"' ...... ~ ... !1-r 1&. lcr lA 1111'1! 
Wlt(;Uf (#ll/.11) 

;;Z cot:w·s IIAGGOGI "n" ...... - [ij ~~- It I< it.. -~~if~~-WUGHT 

l>< 
4 

r~·~~~~~;nu LMDIIII '"J~'2AQ a STCWARD S (QUMtiiUIT 

lci l;: Ol'l.ltA liNG WliGHT >< 1£.'2 (.,oq 
8 (M(HI.OLMC1' lQU',Mtat I~ I I'll 11'1 ,,-

~Ut/ M) 
tKTOA [QU,MtaT•-::t" If" a••~ 7 

~!~0~~-;'-1 LL.f~~~~~~~:~ I \'2. 6'ao q let I l'2.o S"tt 1 II OPI.AATIJIG WlMiMT It,; 1-i ~ Q [q ,.,_ 11.: 11 lo [;; 
I p(fU·I~Sta£ 

FROM l (. • '3 TO(~~~~- II llKlOfF JU(L ( ~O ... o./.1 "'-" l. (, ill ICl II lij ru li li 
C. G l#tiU.Of', ----

TO,~n::;-
10 WAllO IU FLUIO I_ J"·l Clol.) 

I~ I~ '* I t-k ~~e t t-lMMI~!'IIU ,_ l (. '\ 
Ia IM Ill C. G LA..UaHG 11 TOTAL AlfiPUMI WltGMT 

ILANDIMG IZ DIST~IIUTION Of ALLOWAOU: LOAD (rAYLOADI 

fUU. WUGHT '''-co -
UPPIA C'OMPAATIIlMll UIWR COIII'MTMPn 

IIUIAHAt COIII'T PU~[MGI"IS CUMI'T PASKIIGI. 

~wt::of'r Vvt:\. 
f---- ~GO IM"a:~t 110. WliGKT IKI. "''"' r-,- f'-c-

\ &.'i ~~~ t,oo ~•s 
A -• 

'Z-~3 MNff' ''iN La~ ----__ c 

'e"'t A'-'T '-''to \.IS D lA . .:.- ~ tti 10 ·~ ~- ~ ~ 
'1.&3 f!\\.T ~'\C.O I.e~ -

I - e-

\.~p .. o/(i, f"ul&:L 
, 

~ -1- ....... ~ 

\ I.~ ""~'"' 5\roo \.as 
~ - f--- -~ ic;;" Jl '-- .._ >-

t-"-1 « 3 rt " ~-- Q.Q .. -- ··-·· 

~e~ MN!IIl S'too t..6,s 
I 

f'-------- .. ---- - --- ·-
I - .[i<K -r'oo. < 13. ~ TOrAL~H~I~I! ___ ~~ 
K Q.Q Q --- ----·· -· --
L ---- --· .. - -f-· 5 

- .. -1-- - - 1--1-.. -1 QQ T~~~- AJl._ --~- --- ----- -- --- . -----· -·-- f-1-- --- f-- ~-
<~PUTLA fLATl IIUMIIIH (IJ .... , • . ,__ ___ --- - -. - -- -- -- -- - -~- -- - f- --

0 -- ---· 1--· ---·- . - ~ - --~-. f- ,__ 
I £nt•r c-..antla'" u1M 1---'--- 1--- ------1---- --· 
I t'nl•r "•lw•• lro•n rwu .LLY 
.,.uiUIII apphca•le T. 0. .. 1-- .. - --- -· ·-- ·- -·-1-- -- 1-1- ·-. :~~~~ .. ,·~·~:t,,f:"' .. AtT II<LLY --- -· 1-- --1-------- -- ... --· ---- --- -- --
. !~~~'h~·,"J:t'il:-- - 1--·- 1-- -I-- -f'-
• H•f II uun.,elf•l. 17. 1--1-- - - 1-- -

CORRECTIONS (/lr/ 141 u TAKEOfF COOI~ITIIlll (lho.-.rr«<..., ,_ 
A ~ Qlt'!o ill I£J c; [.;; I'll. I --- ···--· -·-

~~ISjt•-J 14 COHit,lKM~ ll/ ttt•ttell) 
'T 

COMrT ITEM IINOI.X Uft ~~--~~ COioD!~~-~~~'!_1~) 
WltGHf 42: it tl~iJ MOM/ Ill U"lO(f C G Ul 'Yo M A. C ......... --t----- ------ 1-i Ia Ia I~ ~ ~ 1--------

17 L1..:d fi.ILL ll'l ~2 --·- t--- -----------· -- ---
II LfS~ AU' SUfll'l Y LOAU U...,..,._U ----·- - -f- --~ 1--- --
I !I MISC. WJUAIUS 

f--- ---- r. r .. ro f(i ~ r.:a. li !;:a: •~e 20 hr&MAUO LA,N&)...cl CONIITION ---- -- --------- ---------· - .,(. -~Ill-21 UTIMAlED LAIILMNG C. G • !'., M. A. C --
-- -- ---------

CUMtt\IJllJ l'i 

~n .. cr 
----- ------·- ---- -----

~~ .. --··------ ------ -----
fOfAL Wl ~~Hr RlNIJW'lD - - WuaHr "A"ii-IIAL.Aik.l ') 

- -·- -- ·----·· ------ ------- AUI-Ilf ,- ) ~~ ,1 ~ 
lUI "L W'loiiGIIl AUOl.D + + __ -~1-'-~r/ / __ ,~, ??/.('-.-x.<._ 

- ··--- ---- ------ [~;/2) Hl.l LIIII\IUf'Kt: _:~( 1)/[~.}~~-JJ.- //r)r (Ut/14.1 

lUI II DD r~mH 365F I .l ........ Mil ....... -.. .......... ,-. 

9-lB 

-~---- --- - - ... 

' ,. 




