Hercules

Worlds Most Versatile Airlifter







The Legendary C-130

e Cargo Carrier

® Personnel Transport

* Aerial Delivery

* Missile Tracking & Recovery

¢ Medical Evacuation

e Unpaved Airfield Operations

e Ski Operations

» World Wide Communications Station
e Aircraft Carrier Deck Operations
» Inflight Refueling

e Airborne Drone Launcher

e Helicopter Inflight Refueler

e Surface To Air Rescue

o Medical Supply Pack Airdrops

e Aerial Photography & Mapping

* Lounge PAC Passenger Operations
e Search Rescue & Recovery

* Weather Reconnaissance

* Forest Fire Fighter

* Maritime Patrol

e Earth Resources Survey



Foreword

Mighly airtruck—the timeless C-130 Hercules—for the
past two decades has forged a reputation arcund the
world, Rugged, hard working, dependable—and
versalile, it flies to the very eve of a hurricane— it
refuels a jet fighter a thousand miles at sea—lifts a
bulldozer over the Andes—relocates the homealess from
cyclone-devastated Darwin

A Hercules can patrol the coastline, extinguish a forest
hre, rescuse the stranded, evacuate the injured. and
drop food to the famished
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It can carry 44,000 pounds of heavy equipment Into hacked-out dusty runways with the same easa |t visits a

a dirt airstrip—drop hall a hundred paratroops into busy metropolitan airport
a notspot
Lockheed Hercules fly the Hags of 36 nations. The
The Hercules can ski to a stop on ice-laden Antarctic global fleet has earned an enviable reputation for
snow runways—photograph topography—carry a buildingup more than 10-million flight hours everywhere,
Caterpillar tractor or a herd of livestock doing different jobs in different climates a hundred
ways befter

It 15, at tmes, 8 fhying haospital or 2 troop carmear. No
stranger fo mountain peaks or polar ice. .. jungle or
desert. . it operates smoothly and efficiently from

Australia Calomibda
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Hew Zealand
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Newer and Better

The Hercules is ageless. One delivered today doas

not differ much in appearance from ship No. 1 at
rollout. So successtul, so functional has been the
Hercules in 20 yvears of saraice, that, in response to
continually more demanding user reguirements,
Lockheed has retained the working airframe and
efficient propjet design, and concentrated on new and
important improvements toits internal systems, power
and performance.

= When more powerful engines became available,
the Hercules gol them

= When a better auxihary power unit was designed
it was added

» When more eflicient brakes were developed, the
Hercules switched ta them

» Whean more effective air conditioning and
pressurization was called for, Lockheed added if,

Virtually every part of every system has been
strengthened—modernized—improved. Fuselage skin,
Wwing panels, wing structure, landing gear, engines,
propellers, hydraulic systems, electrical systems, fue!
sysiem, radios, instruments, environmantal sysiems
and other components have been systematically
updated to make today's C-130H the best tactical
airlifter the world has ever known

The regull is that the Hercules of today although
similar in outward appearance to the hundreds
produced at Manetta, Georgia, is a vastly improwved,
essantially all-naw cargo carrier

This book tells about a few of these improvements
and how they work io make the Hercules a better,
more capable aircratt




A Host of Improvements

Bacause of Lockheed's continuing pledge of product
improvement, it is always alert to new, practical ways
to upgrade and update the Hercules. . . ways to make
a good airplane even better

The C-130 has undergone continuous upgrading since
its introduction to seérvice. In twenty years of operation
owver thirty significant technological advances have
been incorporated or planned for loday's modern
Hercules fleets, As a result of this never-ending
program of monitoring, testing, and incorporating new
improvements, the C-130H of today requiraes fewer
maintenance man-hours per flight hour, and has
reached new levels of dependability and capahility

Heliability is the byword; reliability coupled with cos!
effectivenass, In gverny case, timea bebween overhaul
or replacement of parts has been so greatly extended

of maintenance time =0 drastically reduced . _that
cependability, reliability, maintainability, and in turn
operational costs have been improved for operators
of all size fleets



Results of Improvements

Meanwhile. important airframe upgrading has been
accomplished as well. Due to the continued growth
in load carrying capability, speed, and range, it has
been necessary to add strenath in the affected areas.
The center wing section box beam is redesigned and
strengthenad, and the outer wings are also of added
structural strength and fatigue life,

Structural improvements to the Hercules have
increased life expectancy of the "E" model to 20,000
flight hours, and today's "H" model to 28.000 hours—
double that of the first airplane.

The new "H" models now being delivered have a life

expectancy that extends beyond the end of the century

based on 600-700 hours a year utilization

Mot only is the "H" hardier, but it does much more.
The current model C-130 has seen changes which
result in:

26% more payload
20% more engine power
52% greater range
11% faster cruise speed

Between models A gnd H, the Hercules has realized
a 57% increase in fuel capacity

Each step of the way in this evolution, the girplanes
became improved in maintainability, reliability,

productivity. mission capability. versatility—and they
are destined to get even better

1956 - 1976
Payload

Range
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Improved Auxiliary Power Unil

which 15 interchangeable with the angine driven
ornabor. This installation eliminates the air turbine
motor and Increases e maan fime bebyaan

APL components from 200

o TOLEE increasse in ground air condit Mg fhio

I he e APU operates a shaft driven 40 KA altermat



Improved Air Conditioning

An improved, more reliable air conditioning system
Has been made possible as 8 result of the increased
capacity APU. It is comprised of two units with 70
pounds par minute flow each instead of one 7O FEW
unit and a smaller 30 PFEM unit

Design features include the usae of long-life matenals
and lower, less cnbcal turbine oparating spesd—Iinusg
INCrEasIng he mean timea between unschedulad
removal of both the flight station and cargo
compartment units from 300 hours to 2000 Rours
Close matching of the new system to the APU has
sielded the following benefits

o Improved cooling on the ground and at fow altitude
* Increased ventilation at low altitude
= Better prassurization with one unit inoparative

« Capability to transfer conditioned air between flight
station and carao comparnmant

s Water separator ant-iced

e [nterchanaeability of components

1
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Improved Automatic Flight
Control System

New generations of automatic Hight control systems

have become more reliable, more versatile, lighter in
weight, and lower in price than the original autopilot

which was adapted to and installed in the C-130

Thie new C-130H comes off the assembly ling equipped

with the Collins AP-105 autopilot. Advantages derived
ower the previous eguipment are many

& 400% improvemant in reliability through solid state
components and modular design

* Predicted 85%, reduchion in iogishc support Cost
» Reduced size and weight—111 pounds lighter

s Compatible with existing G-130 avionics system—
ancoding altimeter and FD 109 Flight Director

* Pracision computation meets FAS low approach
performance requirements

® Turn coprdination and it compansation

® Automatic all angle radio beam capture and cross-
waind correction

Improved Radar

The AN/APQ-122{V)5 Radar 15 anot her example of new
generaftion. modular design, solid-state equipment
with increased performance and reliability, Bange is
Increased up 1o two himes by increased power n':.-:nur
antenna gain and receiver sansitivity. A new high
resolution cathode ray tube provides more than twice
the viewing area while decreased pulsewidth and
bandwidth as well as other improvements vield a
conswerable increase in mapping resolution. All solid
state except for displays, RF power, and modulator
fubes gives held reliability three and one-half fimes
greater than the previous radar. The mean time before
tailure is 280 hours as compared to 50 hours




Improved Brakes

Mew high-energy Goodyear multi-disk tri-metallic
brakes replace the older single-disk brakes on early
Hercules. They provide 60% more kinelic energy
capacity—stopping powear=yet are only 30% heavier
Thay have greater torque and give faster stops for a
heavier Hercules with less fading. The operating
temperature imit for the new brakes ks 605 higher
than that of the former single-disk brake, so they las!
lenager. There is less mainfenance simply becauss
the brakes do not require overhaul as often. Many
operalors are reporting ten imes as many landings
between wear-paris replacemeant

The system incorporates an improved Hytrol Mark 1|
anti-skid arrangement for higher energy absorption
and higher hwdraulic operating pressures. Thesae
combine to allow more braking to be applied

11




C-130H General Description

Wing Span 1326
Length a7.7
Height 380 (Approx)




Specifications

Thus version of the C-130 15 not normally equipped
with external tanks, but pylon mounted tanks may be
included if so desired. The weights shown below are
without tanks

Weights us Metric
Operating weight empty 75,381 b 34,190 kg
Maximum payload 43.761 b 19,850 kg

Maximum takeoff weight 153.300 b 69,580 kg
Maximum landing
weight—a fps 130.000 Ib 58,970 kg

Power Plants

Engines—Four Allison T66-A-15, flat-rated at 4508
eshp @35°C at sea lavel

Propellers—Four-blade Hamilton Standard hydromalic
Diameter 13.5 ft (4.11 m)

Auxiliary Power—The APLU supplies air for enging
starting, ground air conditioning. and an auxiliary
AC generator

Fuel
Internal tank capacity 6,960 gal 26,340 liters
External tank capacity

{optional) 2720 gal 10,300 liters
Total fuel capacily 9,680 gal 36,640 liters
Single point refusl

rate 600 gal/min 2270 liters/min
Jottison rate 500 gal/min 2080 liters/min

Pressurization/Air-conditioning

Maximum normal pressure differential of 7.5 psi; cabin
altitude of 8000 feet (2440 m) with airplane at 35.000

feat (10,680 m)

Cargo Compartment Us

Total wolume 4,500 cu fit

Width 100ft
Height Q0ft
Length excluding ramp 4100
Floor height above ground 34t

Personnel Capacity

Crew

Troops
Paratroops
Litters

Landing Gear

Mose landing gear Dual
Main landing gear Tandem

Tread, MLG
Whieal base

Mose gear turn radius

143H#
321H
3ron

Metric
128 md
A.0m
2.7m
1256 m
10m

92

74

4 3 meters
9.8 meters
11.3 meters

13






Top Performance...A Hercules
Trademark

With four powerful new propietl engines. Hercules now
chimbs higher and cruises farther—at faster speeds-—
than ever before. Yet fuel economy has not been
sacrificed

Shaort fields offer little obstacle. Landings at gross
weights of 100,000 pounds (45,360 kilograms) require
as little as 1200 feet (366 meters) of ground roll. And
takeotfs can be made trom spaces as confined as the
deck of an aircralt carrier

Mor i5 il restricted 10 paved runways, Strips of grass
dirt ar sand—awven bpaches and pastures—are potential
destinations. A heavy duty landing gear, and big, low
pressure tires combing 1o make operations in these
out-of-the-way places routine,
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Flight Station

[he Hercules “"Front Ofhce  emphasizes spaciousness
mifortabl 11 Wl coryverant i 13y 0
siruments andad e

ired afford excellant vision for air-drop and rescue
niissions, formation flying or landings i bahl places
Ard the Nesa glass windshield assures maxEirmdn

5 LJ § . .5 " Tt a!
wiISEE Y Unces amy i 1 COnditi

Helet Crew slesping space 15 orovicled, as well as

facilities for preparing meals during long flights

16



Cargo Compartment

B job=slEed cargo comparment plus a loadable ramp
10 feet (3.0 meters) wide orovide 4500 cubie feet
128 cubic meters) of usable cargo space—all

[MEssSUTIZeC And alr condimionad

The multi-position aft ramp lowers 1o ground leve

for drive-in loading of trucks, tractors and other
whealed vehicles or adjusts to various truck bed and
loading dock heights tor straght-in handling of

other Cargd

Hercules' high strength cargo floor invites heawvy
outsized items such as the large enging required by
tedday s superjets. Tie-down fittings for stabilizing

these bulky loads are systematically localed throughout

the compartment

An ophonal, removable, rail-roller conveyor system
gxtending the full length of the cargo floor allows
comainars o pallets pg wide as 118 inches (28972
centimeters) to roll directly from transporter info the

cargo hiold
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Systems

Power Planls—The C-130H is powered by tour Allison
T56-A-15 propjets, each generating 4508 eshp
Compared with earlier Hercules power plants, this
advanced engine provides increased takeoff power
{as much as 24 percent more on hot days), 4000 hours
betwaen enging overhauls and lower specific fusl
consumgption,

Four-blade, reversible pitch Hamilton Standard
propellers with full feathering capabilities are installed
on each engine. In flight, the propellers operate at
constant speed, providing instantaneous response

to any flight requirement. On the ground, reverse
thrust capability enables tha plane actually to back-
up under its own power,

Hydraulics—Three separate hydraulic systems are
provided. Utility and booster systems are powered
by engine-driven hydraulic pumps, while an auxiliary
systermn operates from an electric motor-driven pump
—with a hand pump available for emergencies

All bydraulic reservoirs are in the main cargo
compartment, and may be refilled in flight. Most
control valves can be reached for manual positioning
if electric power is lost.

Fuel —Six wing tanks have atotal capacity of 6960
gallons (26,340 liters). Two optional external tanks
hold an additional 2720 gallons (10,300 liters). Special
tuel is not required. All grades of jet fuel can be used.
as well as aviation gasoling in an amergancy.

The Hercules fuel system is a modified manifold-flow
type featuring single point refueling/defueling.
Crossfeed capability enables fuel to be supplied 1o
any engine from any combination of tanks.

Electrical Power—Primary power sources are four
engine-driven, 40 KVA, a-¢ alternators. An auxiliary

40 KVA alternator is also available. Four transformer-
rectifiers convert alternating current into direct current
for systems requiring d-c power

Landing Gear—The Hercules landing gear is &
stearable, fricycle type with tandem main wheels

and dual nose wheels. Mose wheél steering capability,
when combined with forward or reverse thrust from any
engine, permits ground turns to be made in a surpris-
ingly smail radius

For extra structural efficiency, the main gear is mounted
in fuselage wells directly below the payload Two palrs
of low pressure tires. 20 inches (50 8 centimeters) wide
and 56 inches (142.24 centimeters) in diameler, absorb
heavy shock loads and allow Hercules to ride easily over
any reasonably firm surface

Multiple disc, hydraulically actuated brakes, and &
fully modulating anti-skid system are mounted on the
main gear wheals.

Avionics—Advanced avionics including flight director;
HF. VHF and UHF command radios, weather avoidance
and search radar. LORAN, TACAN; doppler navigation
system; automatic radio compass and omni-directional
range receiver give Hercules an all-weather, around-
the-clock cperational capability

An interphone system is provided for in-flight
communications between flight crew members, and
a public address system is installed in the cargo
compartmeni,



Environmantal System—For crew and passenger
comtort as well as for protection of delicate cargo
the entire fuselage s both air conditioned and
pressurized

A ligquid oxygen system designed to operate for 36
manhours without replemshment is also provided

Antice provisions are included for all leading edges,
enging inlets, prop blades, the nose radome and
forward windshields.

19






Designed For Maintainability

Much of the Hercules fleet's dependability is derived
from the number of easy-to-maintain features designad

nto the aircraft

Hydraulic centers are grouped conveniently in the
cargo compartment, They are easy (o reach and arg
in-flight serviceable. New avionics feature advanced
solid state electronics, newly located in a compartment
that's temperature controlled, pressurized, accessible

On nacelles, enging access panals are nuUMerous
and desltgned Tor efficient service. Major engine
components and many smaller parts are
interchangeable for easy replacement. Few spacial
tools are needed. Such component design allows
interchange of comprassors, urbine umits
torquemeters, or reduction gear assemblies with
no requiremant 1or Test stand running

Fueling the Hercules is easily accompilisned througn
a single port at chest-high level

The radome nose is hinged for Quick BCoess [
El-TﬂﬂHHEIEg}gTIMBH
an-Hou ing Hour
Much routing senacing 15 easily accomplished withoul y

elaborate workstands or complicated ground senacing 30,3

equipment. The Hercules is virtually sell-sustaining a0 - —
for easy operation into remote airfields which lack o

service lacilifies. The maintenance man-Rours per i

fiving hour have decreased with each improvement anl-

21
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Lockheed Support

-‘.II"'-,"..' =Horcules | Eralors '.-.';.-r.'“._-::-': 0f ThEr e cara i
location or type operation, have at thair disposal the

-omplete services of Lockheed's world-wide product

SUPROr feam

\ modern, rapid response spares provisioning program
comprehensive maintenance and flight crew traming
and exper! lechnical assistance are among the wide

variety of support services

wallable

SJJEIr s Support—Even before a Hercules is delivered
Lockheed's Spares Provisioning organization analyzes
';'II:IH[:I Spares requirements and recommends initial
slock lavels, Atter delivery, suppor continues—on a

-E:-:l.' SEVEN Oay-3-WiEaH |:|':j-r:|:~

mventory controlled by ¢
= ILI' iy mechanized distribution system and skilled
suppy specialists ensura immeadiate response o

QUESES Tor routing replenishmsant of pars or

I I'll'II |'|-€I. r.i

1~

emergency shipments of cntical items

Training—An intengive training program tailored to fit
ndmwidual customear needs is available for both

maintenance personnel and tlight crews

Maintenance training is conducted by experienced
atrucions in modem classroom facilities corvenient
o the Hercules produchion area and maintenance
shops. Classes are designed to provide students with
= 'I'.-'_1r:,.'-:;|'. LUNaersi '!I'|-‘Ir'|-.! '-| Hercules :‘l.'..-=l.-'-|"'."|‘:': S

mantenance echmaues. Visual aids randging from
actual system componan!s to closad circuill television
are used extensively to make fraining as realistic

as poasibilea



Filots, navigators, thght engineers and ioadmasiers can
participate in comprehensive ground school and flight
transifion training designed o guahify them for sate

and efficient oparation of the Hercules

Technical Representation—echmical help on a
nersonalized basis s avallatye through edsparienced
service representatives having a comprehenzive
krnowdedae of the Hercules and each of its systems
Hepregsanting a technical link betwesan the oparator
AN A ".'||j'tr|'t|":.' ':'_..E:',“-'_'-l_'l Tegm of #_‘-rl-;_;l--"l-_—':—:'l' ng, mani i1FIZ furing
and quality control experls, the service represantalive
iz qualified to adwvise on technical matters affecting the
gircraft, perform troubleshooting activihies, assist with
ne maintenance and conduct classrodm oF

on=thie-job traiming
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L-100 Hercules: Commercialized,
Improved, Stretched

Another major step in Lockheeds modermnization of
the Hercules is evident in the non-military L-100. It was
barely ten years ago when airlines and commercial
operators saw the great advantages of utilizing
Hercules' tremendous versatility in commercial cargo
SEMICE.

And why not? It could transport so many thinas thal
had been turned away by the limitations of passenger
converted freighters. |t was efficient and quick-and-easy
to load, accepted all types of cargo containers, and was
known for quick turnarounds which could increase
utilization and profits. And it could carry over-size
loads which wouldn't fit in the belly holds of

passenger airliners

Lockheed-GGeorgia engineers bagan by removing
military eguipment (aerlal delivery systems, litler
stanchions. navigator stations) and then increased the
maximum payload and commercialized the electronics
and loading systems.

The Hercules was FAA type-certificated in 1965 and was
immeadiately pressed into service transporting oil
drilling equipment, prefabricated housing componeants,
foodstuffs, electronics. and general cargo on
transcontinental airline routes

Since then, the commercial Hercules L-100 has been
upped in power and performance. stretched two times
(100 inches and 180 inches), its cubic capacity
increased by 35% and its payload boosted to 51,685
pounds, The latest version carries eight commercial
patlets as opposed to six for the original L-100

Ower fifty L-100's are in service around the world
performing charter cargo haul and flying commercial
cargo-airline routes.
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The Ideal Airlifter

Tha Hercules was first conceived asan economical
airplane to do the best cargo hauling job possible
at the least cost. Essential to that objective

were quick and easy loadability, good takeoft
performance, and Hlexible range/speed/altilude/
payioad

The lessons of earlier years added ancthar ingredient
to the final specification for the C-130. That was the
concept of optimum unit sizes. Virtually every vehicle
in existence today has been experimented with until

an optimum or ideal size was hit upon. Ve have had
2-passenger cars and 12-passenger jitneys, wa've had
100-passenger buses and tandem bicycles. But
eventually, as an industry matures, it finds an optimum
package size—whether it is the standard railroad freight
car, the 64-passenger bus or B-passenger auto. Othar
specialized types are reguired and are bullt, but in
smaller numbers for more specialized applications. The
optimum size also changes through the years, but it is
an evolutionary, nol revolutionary, development

The C-130 incorporates these lessons, Ifis-an approach
to an ideal umt size—a unit large enough to handle the
greal bulk of freight moved by surface transport today —
either by truck, rail or ship

In the days of swapi-wing ets and widebody airlingrs
i5 a proplet Incongruous? Users from thirfy=gix nations
think not.

The proplet-powered Hercules offerad the best
combination of characteristics o meet all these
reguirements. Forona thing, the Hergulas has much
lower fuel consumption than a fanjet. A modern high-
by-pass-ratio fanjet engine bums about half again as
much fuel per pound of thrust as the 1-56.0f the
Hercules



The combusters inthe T56-A-15 angines are designed
o keen exhaust emissions of smoke, unburned
hydrocarbons, and oxides of carbon and nitrogen (o
the very minimaum, 16 broad terms, atmospharic
pollution bears a direct relationship to fuel consumption
and degrea of combustion Since the Hercules burns
up to 20% less fuel per ton-mile than a four-engine
turbojet transport, it not only uses less of the world's
energy resources in fransporting a ton of material, but
also gontributes less environmental pollution in terms
of parbiculates, gasses, and noise

The Hercules has excellent noise characteristics: It

has demonstrated compliance with FAR Part 36 by a
margin of 10 EPMNJB on takeoff sideline and 5 EPNdB
on approach flyover. It also complies with international
noise certification standards specified in ICAD Annes
16 and all known airport noise restrictions. At maximum
takeofli and landing weights, the 80 EPNAB noise foot
print covers only seven square miles

As for design, the capacious cargo-designed fuselage
hugs the grognd where if Is easy 10 load; the wing is
high, out of the way of loading and servicing oparations
Fast turn-arounds, which are imporiant fo all operators.
are rautine for the Hercules

27
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Operational Improvements
and Fuiure Development

Hercules engineears are studying alternate approaches

to retaining all the advantages of the C-130H while
increasing s capability.

C-13088 (Stretch STOL) This projected Hercules could
meet the paylcad requirements of the Advanced Medium
STOL Transport (AMST) on a 400-mile radius mission,
land on 1500 feet of dirt strip hacked from jungle terrain,
and return to base without retueling.

Design studies show that structural strengthening in tha
wing and landing gear, plus other changes, will result in
an improved Hercules to fand ina shorter distance at a
higher sink rate. For normal operations, this improvecd
Hercules would have asignificantly greater payload
than the C-130H with a minimal increase in gross waight
The fuselage would be strefched (o accommodate 20
more combat equipped troops or one additional pallet.
The addition of a standard inflight refushing receptacle
could double the range or endurance with each hookup

Sucha C-130 would incorporate extensive changes o
resull in even batfer airfield pardformance. A new double
slotted wing Hlap would be added along with roll control
spoilers, new horsal ins. and the areas of dorsal fin

and rudder would be increased, These changes would
improve slow flight controllability and allow slower
approach and landing speeds. Installation of highar
energy brakes would further decrease landing distance
All this with the same big-capability Hercules cargo
design: the wide aft-door, easy-loading cpening with
the multi-position ramp,

As versatile as the Hercules has proven to be, there s
apparently ng limit 1o its fulure possibilities

L-100-50 On the drawing board is an L-100 commercial
Hercules stretched 35 feet longer than the C-130H. 1ts
T5-foot cargo floor would carry a 54,000 pound palletized
revenye payvload. [is cavernous cargo compartment
swallows up ten pallats for a palletized volume of

6,600 cubic feet.

Air Cushion Landing System The ACLS is designed Lo
replace conventional landing gear This system utilizes
a cushion of air to support the weight of the aircraft
during takeoff, landing. and ground operations. It
operates effectively on mud, water, ice, snow, grass,
concrete and mixed surfaces. The C-130 15 the logical
choice for tactical transport ACLS application

L-400 Twin Hercules This proposad two-engine
derpvative of the classic G130 would be designed
specifically to provide a simple and versatiie cargo
aircraft incorporating turboprop economy, Large cargo
compartment, rear end truck-bed level loading, unpaved
runway capability, and umague compatability with
gxisting C-1230 fleet make the Twin Hercules a logical
choice to fulfill light transport reguirements,

Hercules Amphibian The Maval Air Systems Command
has been invastigating the airworthiness, seaworthiness
and mission capabilities of the C-130 Amphibian concept
To support the analytical efforts. a 1/16th dynamically
scaled radio-controlled model was built and tested.
Studies currently underway by the Navy require factual,
expernmental data from a full-scale, large Amphibian
incorporating modern technology. The C-130 Amphibian
will gatisfy this requirement
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