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PREFACE

To be a tactical airlifter today is to fly the C-130 liercules.
Certainly the Herk is a worldwide trasih hauler destined to live forever in
legends much the same as the DC-3., But there was a time, not long aic, when
theater airlift was more flexible and, perhaps, even mor: responsive. The
Military Airlift Command flew small, nediur, and large tac.icul transportc,
and few strips were too small for the flcet, But the smail and nedium tirds
have been removed from the fleet. Toduy, one size of aircralt performs 1!
tasks in tactical airlift,.

The purpose of this article is to inform the public of this
development. The Air Force needs a new small airlift aircraft, and the
author has suggested three poszible mis-ions for such a flect. Surely,
there are other missions for this aircrart. If this article stimulates
discussion of this subject, it will have accomplished its purnose. Jsubject
to clearance, it will be presented to the Air Force Journal of Logistics Zor
consideration.

Efforts to develop this artvicle would have been futile without the lelp
of four people: the author’s spensors ut lieadquarters, ¥ilitary Airlift
Command—-Ma jors Bob Chambers and Stan Rising—and, at the Pentagon, Major
Mike Ashmore, provided advice that insurcd the accuracy and timeliness of
the discussion. Finally, Mr. J.C. Smith, the Air Comzand and Jtaf: Colliege
editor, miraculously transformed the article intec re.dable prose {or laysen
and professionals.,
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SMALL AND 3URE:

A NEW CONCEPT IN THEATLR AIRLITT

Retirement of the C-7 Caribou from the Air Force inve.tory is a
bittersweet experience. From some quarters comec expressions of sadnesc tuut
the reliable old stecd will no longer serv: her riders. OQther quarters aire
optimistic that the new beast will bear zreater burdens than the old
workhorge, When the C~7 Caribou retired from the inventory at Maxwell Air
Force Base, Alabama, in October 1383, the C~130 Hercules became the
principal cargo aircraft of the 308th Tactical Airlift Group, Air Force
Reserve. This aircraft can fly higher, faster, and farther and can car:y
much more cargo than the Caribou. But, with a payload cof 43,020 pounds, it
is clearly a large aircraft., The Caribou was the last suall cargo circ..ft.
what has the Air Force lost by failing to replace its small cargo
airlifters?

The Caribou, also known as the Daliavilland DiC-Z, was [first produccd
for the US Army in 1953. It was a short .akeof{ and landi.g (3TOL) airc:aft
capable of operating from unpaved strips less than 1,500 fe:t long. The
original production model could 1lift 7,300 pounds or 32 passengers, but
these heavy gross weights limited itz range. The Caribou was also capable
of airdropping smaller loads of tro.ps or cargo under combat conditions a.d
was thus the smallest of the tactical airlifters. The Air Toice made
extensive use of these capabilities du-.ing the Vietnam conflict and uscaliy
loaded it to 60 percent of its weight capacity. This utilization rate wais
higher than the rates of the larger taclical airlirters. The Caribou fliew
mostly routine logistics resupply missions; emergency missions accounted fcs

less than two percent of the sorties. Despite its STOL capubility, the
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aircraft made only 27 percert of its mission landings on fields less than
2,505 feet in length. Only one percent of the missions flown in the
Republic of Vietnam were combat airdropsf This experience suggests that the
Air Force has nct lost much combat capability by replacing the Caribou with
a lurger airlifter,

Unfortunately, it has lost a significant degree of flexibility. Three
airlift missions can te flown efficiently with a small aircraft. First,
there is still a logistics miscion for small loads. Second, small theater
airlifters are ncoedod to support larger aircraft of the Military Airlift
Comnand (MAC). And, finally, a new, small aircraft is the centerpiece of a
revolutionary concept in assuring distribution of theater logistics. In
cther words, replacement of the Caribou should satisfy requirements for

conventional theater airlift, MAC support, and assured distribution.
CONVENTIONAL INTRATHEATER AIRLIFT

Generalizations about the requirements for airlift within a theater are
difficult. 1In the first place, every theater of the world is physically
unique. The distances involved, the number of available airfields, the
adequacy of ground transport, and the size of the deployed forces are only a
few of the variables in the equation for theater airlift. Nonetheless,
some clements are constant. One of thesc elements is the timely movement
and resupply of forces within the theater. To accomplish thie mission, the
#ilitary Airlift Command is prepared to move forces into battle through
airland or airdrop operations. Forces can be resupplied by airdrop much the
same as they were resupplied at Khe Sanh, but an establighed airlift channel

is neczssary for toutine resupply. A channel is simply a route designed to
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move passengers and cargo betwuen two puints on a regularly scheduled basi.,
Channel requirements can range from heavy, nore than duily service to light
weekly service. A flat of tactical airlift is that every station requirces
gome regularly scheduled service e¢ven if it is orly to exchange a few sucis
of mail for small amounts of cargou. Thesc underused chan:sels are 2 facu ol
life in both peacetime and wartime theatcrs.

Traditionally, this underuse of tacticul airlift airciul't has becn
attributed to the nature of the mission. In testimony before Congress in
1375, General Paul Carlton, the commander of MAC, remarked:

The low cabin lcads generated through small bases and outpost:

contribute to a distorted picture of airlift capability based

on ton-miles....Responsiveness and flexibility to mect

fluctuating theater tactical requircments establish the

effectiveneas for tactical airlift rforces rather than tou-mile

computations.

The extent to which use of airlift has occome less efiicient has recently
been revealed through a new analysic to:l calied the Chani.el Productivicy
Improvement Program. An unofficial survey of ¢f this report over a
thres-month period shows that approximately 72 percent of th2 =130 chan. el
missions carry less than 40 percent of their capacity.3 Althouzh some of
these missions may have required C-130s because of cargo cube or aission
range, a lack of cargo for small stations accounted for most of the cmpty
space. What are the options for solving this problem?

Economy would dictate less frequent service or reduction in the sizc of
aircraft assigned to these underused chanuels. Less frequent service would
allow more cargo to build up at the shipping aerial port and would thus
insure fuller airplanes and more economical service. Clearly, this would
deprive the deployed units of the primary attribute of airlif

service—sgpeed of delivery. One is not surprised that the using comunand or

branch of service determines the frequency of service required f{or thes-




low=-uce chanrela. Therofore, the only option available to the ¥ilitery
Airlirt Zomoand o ote provide the s-rvice with smaller aircraft. The
Caribou provide ! this service in Vielnam, but similar service would be
impos.ible today becuuse the Hercules is toth the largest and the smallest
intratheyter Lirlifter. This dilema could be resolved with the addition of
& oamall oadrlift aireraflt Yo replace the Caribou,

when com 2rcial airlines ia the United States faced similie ,.roblems,
Ny abundoiew routes >f low use and made them available to com.auter
airlines. In operating large sircraft on heavily travelled routes, the
nLualor airlines Iound that it was not in their financial interest to serve
every airport capuble of gonwrating a passenger, But, without a systea to
Iood paseengere into their majer ctations, the airiines would leave a
substaniial runler or customer: without service, The solution was to eaploy
2concinical turboprop aircruft used by comruter airlines around the
country, Theoo companies make L profit in flying the same routes on which
ccrpanies flying largser aircraftc lost money because they provide a desired
freguency of service at low cost. Commuter alrcraft can carry up to 30
puscengers o aprreoxicately the sume paylcad carried by the Caribou, A
ceuparison of the cperatir~ cost: of ‘he Hercules with the costs of
zperating o typical small aircraft shows the advantages of fitting the
airplune to the job.

The C-110 is a large, complex alrcraft designed for multiple wartize
roles and ic thus more cxpensive to cperate than o typical small cargo
zircraft, such as the Shorts 3kyvan. The Skyvan, a twin turboprop aircraft,
uzes approxinately 500 pounds of “uel for an hour of flight. The Hercules

has four engiines aud burns almost 5,000 pounds per hour. But the Skyvan is

a slower airplune thut cruisen at L00 knots versus 280 knots for the C~130.
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Commuter airline operators have found that cruising spe.d is not a B jor
determinant on a route that serves many stations, since they spend auch of
their transit time on ground operations, taking off, or landi.gc. The
smaller aircraft requires three crewme:bers to five required for the
Hercules. The C-130°s complex systems require 25 maintena.ce man-hours .
keep the aircraft flying for only one hour, but the compar.tively siuple
systems on the Skyvan require only five hours for each {lying hour. The
C-130 aircraft is fitted with tons of electronic and other cquipment
necessary for the combat airdrop role, ocut little of the .quipment is n-uded
on routine logistics missions.,

The Military Airlift Comuand now hacz the oppertunity o match aisclon
requirements with the appropriate aircraft., With all of its advant.zes forv
transporting small loads, the Caribou was un 0ld airplane thal ourned
aviation gas instead of jet fuel. Years of rugged service had limited its
reliability and made it dificult to maintain. VNodern proven aircralt, such
as the Skyvan, are available for lesc than $2 million per aircrzaft.
Unmodified or off-the-sghelf, these planes could as:ume the tieater logistics
role on routeg of lcw use, and free a sicilar number of (-132s, which
currently coat $1. million each, for the azirlift rcle in theater cosbat.

But the small aircraft can make an even greater contrituticn in the areu of

MAC support and assured distribution.

SUPPORT #OR MILITARY AIRLIFT

Intertheater cargo airlift is performed primarily with -5 and C-147

aircraft that transit many airfields, both in the United States and i

overseas areas, to accomplish their mis.ion. Unlike aircraft used by tiw




conanercial airlines, these aircratt are frequently called upon to onlsad or
ofilcad cargo at bases that are not included on the normal route structure
maintainec by the Military Airlift Comrand. In such instances, they are
isolated from normal maintenatice support en route, When an aircraft breaks
down at one c¢f thes¢ locations and base maintenance personnel are unable to
correct the problem, the Military Airlift Command must then support its
aircraft frem another location, normally by diverting another C-~141 or C-130
to a base where maintenance personi.el and parts are available. The rescue
aircraft is then routed through ti:e base where the broken aircraft is
located. If an empty depositionitg aircraft is not available, a loaded
aircraft is used, and cargo ur passengers may be displaced from this
aircraft to make rocm for the aaintenance teas. The‘rationale for "bumping"
some user cargo for maintenarice ¢quipment is that a planeload of cargo will
be afirscted if the broken aircraft is not quickly repaired. Therefore,
repair of that aircraft is given a higher priority. This system works well
in peacetime operations because aircraft are usually scheduled for large
blocks of ground time at home stations between missions and the diversions
consume this "'slack” time.

Forecasting the magnitude of this support in wartime, however, is
difficult for at least three reasons. First, the number of diversions to
carry maintena..ce support in-peacetime is not recorded accurately, since
rany of the diverted planes are trainers or depositioning aircraft.
Experience has shown that an average of four such diversions are necessary
every day in the castern half of the Unifed States alone., This figure
suggests a conservative worldwide figure of 10 per day. Second, the daily '
use rate for MAC strategic aircraft is expected to quadruple in wartime from

the current 3 hours per day to more than 12 hours:‘ Although the nuamber of
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breakdowns at etations en route will increase, it will probably not increase
proportionally with the use rate because, in wartime, many aircraft wil. {iy
with prcblems that would ground them in peaccetime. Thus, the number of
wartinme diversions will be somewhat lesc than 40 per day. Of course, an
empirical formula is not available, since the Military Airlift Comrand huas
never used its entire fleet under such high use rates. It approached tris
figure during the 1973 Arab-Israeli conflict whén it used 73 percent of its
C-5 fleet at an average rate of iive hours per day .nd 8 percent of the
C-13. fleet at eight hours per day? Finally, the problem of unsupported
breakdowns en route is further complicated by field closures during combat
conditions. A study by the Rand Corporation in 1373 notes tha: a nuxher of
strategic airlift sorties will be diverted from their scheduled oi:Iload and
maintenance bases and that moving support to the recovery tases would be a
problem. And the problem is magnified by the questionable availability of
C-130s8 for such movements.‘ In addition to the difficulty of forecasting the
number of diversions, such a method of .peration suffers {rom cther inhzront
drawbacks. f
For example, the cntire routine for support of strategic airlift
air. aft en route will face a much nore tenuous situation during wartie.

Planning for wartime operation is based or max:».' = usc o all airlift

resources; that is, aircraft, crews, ard airfields are scheduled to get :he 1

I

most value from the resources available. Because of this tight scheduling, 4
breakuowns or other disruptions in the airlift timetable wil: cause
repercussions throughout the system, and litile slack time wili be available
to divert additional aircraft for maintenaice support without causing

further disruption, Furthermore, airfields with broken MAC aircraft on the

ramp provide fewer parking spots, and this will cause further slowing of the
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alrlift stream. GSome ..ing are n.cessary to provide the required
maintenarce sup:ort rapidly without diverting the flow being supported. The
problexn of suprorting airlift {low has plagued airlift planners since the
earliest ailr supply nissions. For example, while Lt Gen William Tunner was
conducting airiift operations over the Huap to China during World War II, he
expressed dismay thot he had to expend so much of his capability just to
support his maintena:.ce requiremunts,

The problem is worse today becuause there are fewer large transports.
cach aircraft reprosents such a large percentage of the total transportation
avoilablie that its loss for even a few hours will'be more detrimental to the
fiow. This ilmplies that broken aircraft must be fixed faster and that the
oprortunicy cost of diverting an aircraft to support it will be much
greater, 3Since most of these suppcrt teams are quite small - an average of
two maintena.sce personnel, a toul box, and some small parts — an entire
C-141 is not necescary to move them. They could easily deploy on a C-130,
but most planners consider the C~130 fleet unavailable for additional
tasking during wartime because of their deployment and combat airlift
requirements. How, then, could small airlift aircraft solve this problem?

during the deployment phase of war when the flow of strategic airlift
would be the heaviest, small aircraft similar to the Caribou or the Skyvan
would alleviate problems caused by breakdowns in the flow. Most of the
required maintena:.ce teams would fit easily on such an aircraft, and, if
only two of these aircraft in the theater were designated for MAC support,
they could provide maintenance almost on demand. Since a team would not
need to wait for a diverted C-141, it would arrive sooner and make the
necessary repairs more quickly. Today, the crew of a broken aircraft often

waits more than . day for maintenance support, but a responsive, dedicated




aircraft would probably enable the crew to fly the plane out the sane day.
This improvement would reflect the goal of Tunner and every MAC

planner—greater performance from the airlift systeu.
ASSURED INTRATHEATER DISTRIBUTION

The Air Force Logistics Command has developed an imaginative plan
called assured distribution for increasing the logistics support of tactical
air units in Europe. The concept is based on a study by the Rand
Corporation concerning the effect of improved redistribution of logistics in
the European theater during a war.7 The Rand study forecast that
implementation of assured distribution could generate 0600 tactical air
sorties per day. Included in the concept are three improvements in the
theater logistics system: logistics comiuand and control, in-theater
warehousing, and a European distribution system. The first two improvements
are major operations in themselves, but they are not germaine to this
discussion. The European distribution system addresses the very heart of
the argument for new, small airlift aircraft.

~ As the Rand study points out, the need for this system is based

primarily on the redistribution of aircraft parts to meet th2 unique demands
of combat forces. The uncertainty of fighting a war apnlies most acutely to
forecasting resupply requirements because similar units throughout the
theater will use parts and supplies at different rates. This dizcrepancy
will lead to supply imbalances or familiar instances of one base having
aircraft grounded for parts that are plentiful at another base. To correct
this discrepancy, the new logistics concept calls for a comwmand, control,

and communications system to discover imbalances and identify the solution.
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In-theater warehousing is designed to shorten the supply pipeline, make the
units less .u:ceptible to supply surges, and provide the source of parts
that wiil flow through the distribution system. The distribution system
itself is not unique in design, but its implications for military airlift
operaticns are revolutionary.

The European distribution sy:ztem calls for an airlift network to
distribute critical aircraft parts throughout <he theater., A fleet of small
cargo aircraft similar to the Skyvan would operate a scheduled service to
gvery Zuropean tusc in the network on a daily basis. The route structure
would permit overnight service betw.en most of the stations in Europe and
would resemble the system used by Federal Express in the United States.

This system, often called a hub-and-spoke operation, centers around a common
redistribution point, the hub., Each day, an zircraft from the fleet visits
¢very airport served by the system and picke up parcels as it makes its way
toward the hub. By the middle of the night, all of the aircraft have
arrived, and =11 the parcels have been sorted by destination. After the
aircraft are loaded, they depart on their spokes and drop off the cargo
through the early morning hours., In this manner, delivery from any station
to any other station caii be accomplished overnight in most cases.

Some fundamental changes wer: incorporated into the military system,
since it is designed for combat operations. The forward warehouses and hubs
are being designed for mobility so that they can be relocated if their
security is tihreatenad. The routes can be rapidly revamped to account for
unit movements or dispersal within the theater, and the size of the fleet is
tased un wartime requirements, with a limited distribution network in
peacetime. Surging to war operations will involve increasing the use rate

and curtailiny routine crew trainii.g. Even during wartime, the fleet is
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designed so that aircraft will be available to support unforecast

requirements on a "you call, we haul" basis. Naturally, the design of the
aircraft is central to the capability of this system to perfor: its wics-ion.

The Air Force has written a request for proposal tha: describes the
capabil.ties needed in the EDS aireraft, which will carry the 7100 jet
engine as its single largest piece of cargo.' Based on studies of aircraft
parts transferred between bages in the past, estimates are that at least 30
porcent of these parts would fit on an uircraft designed to carry the FiJ)
engine, Emphasis is also placed on the case of servicing and
maintainability of the EDS aircraft. 1In striving for simplicity, the Air
Force has requested an off-the-shelf aircraft with a proven record of
airworthiness and maintainability. The final determinant is low acquisition
and maintenarnce costs. The competition includes the cost of purchasing 13
aircraft in 1984, maintenance support for these aircraft for their
lifetime, and options to purchase 43 additional aircraft during the ncxt iwo
years. Although the contract will be designed to minimize system cost, the
aircraft must satisfy specific operationul demands.

When the demands of war are applied to the EL3 requiremcnts, a specific
type of aircraft begins to taxke shape. To overcome the cbstacle of
interdicted runways, the aircraft must be capable of short field operaticns
on paved or unpaved surfaces, and this requirement translates to a
capability of taking off with a 4,200-pound payload in 1,730 feet and
landing in less than 1,500 feet., The maximur payload must exceede3,030
pounds. Operated by a three-member crew, this multiengine turboprop wil. be
capable of carrying a 2,300-pound load for 700 nautical miles, and it must
cruise at 140 knots or better. Since the combat capability‘'of many other

aircraft will depend on the reliability of this aircraft, it must be capuile
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of on time departure at least 98 percent of the time, and turnaround time at
caser en route aust not exceed 30 minutes. The aircraft envisioned is a
small, reliabl2, rugred airlifter similar in many respects to the old
Caribtou. In fact, when the Rand study examined the alternatives for
building a Zuropean distribution system, one of the options was a modernized
C=7. Wwhat ure the iaplications .1 this distribution system for the future
of theater ulrlift?

If assured disitribution can deliver its promised improvements in
theater logistics, then there is a reat probavility that its popularity
will spread to other combat theaivrs. The advancement of warfighting
capabilities through improved distribution blends well with the
comtat-oriented imare recently developed by the Air Force logistics Command.
Ths comiand anticipated multitheater requirements and included options to
purchase additional aircraft in the request for proposal. Other theater
companders are now studying the European distribution system with an eye
toward application of the concept in their theaters. The implications are
that this vystem has a great potential for growth and, as such, warrants
careful man.;ement. If the system proves beneficial to Europe, it may well
offer a universal bencfit applicable to any theater. This development will
introduce a need for a deployable CONUS-based theater distribution system
capable of setting up and operating within designated theaters. Careful
man:gement will be nvoded for this potential expansion to insure a
cost-effective and efficient system,

Rs the airlift operator for the Department of Defense, the Military
Airlift Com.and will ultimately be tasked to train, deploy, and operate
these systems. In the intercest of airlift efficiency, these multiple

systems must be standardized to the extent permitted by operational
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requirements. If the missions and equipment are similar, then training,
operating, and administering the systems will benefit from econumies of
scale. Should a surge require augmentation from one theater to ancther,
similar systems would make this transiticn possible. In anticipation of a
successful European system, the feasibility of multiple theater operaticns
should be gtudied from the perspective of worldwide standardization. In
this most unique role of the small cargo aircraft, both thie innovator--Air

Force Logistics Command—and the operator—Military Airlift Comuand--have .

mutual stake in the efficient development of the systenm.

CONCLUSION

Emphasis on expansion of airlift has becn directed for zany :ears
toward procurement of larger aircraft, but the expensc of buying a:.d
maintaining these systems has kept the flect smalier than most experts decm
necessary. In the process, the small airlift fleet has 2li but disappeared.
The Research and Development Subcommitte: ¢f the llouse Comnittee on Arm:id
Services expressed dismay in 1970 at the lack of effort (o modernize the
tactical airlift force and recomrended replacement of the C-7 and C-123.
Perhaps recognition that small airlift aircraft can ..clually gencrate more

sorties for the larger airlifters, coupled with the new requirement for a

theater distribution system, will rekindle interest in this zub ject.
Small airlift aircraft can, in many cases, replace larger C-150
aircraft on low-use channel rung. This step would be most advantageous from

the procurement standpoint, since the price of the smali plane ig les: than

3

one-fifth the price of the Hercules. And operating costs are much lower for

the smaller aircraft. The C-130s would then augment the combat airlifit
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ferce, Unregulated conmercial airlines have proven that che use of small
aircraft to serve small markete i:. an economically raticnal concept. It
also seems rational for the Military Airlift Comwand. Therefore, the
com.mand should first determine the channels that consistently underuse the A
C-130. It should then consider the cost effectiveness of using small
aircraft to .sperate on these chan.el missions and request funding to procure
these aircraft. In addltion to generating tactical airlift sorties, a small
airlifter can :lso enha:ice the flow of strategic airlift.

Stratepic airlift is the umbilical cord of every theater deployment,
but it consirts of a limited number of large, expensive aircraft., A
breakdown at some point in the flow causes problems throughout the system
when resources are tightly scheduled. It is no longer cconomically feasible
tc move maintenanice teams around the system in otherwise empty C-14is, and
the diversion of additicnal aircraft trom the flow only complicates probleme
caused by the orizinal breakdown. Small airlift aircraft dedicated to MAC
support can deliver these repair teams faster without additional diversions.
To solve the problem, MAC plan.ers must devise a method to track and analyze

the frequency of diversions to support maintenance requirements and apply ]

this date to wartime constraints. They must next forecast the number of
diversions expected in combat, measure the feasibility of using the proposed
small aircraft to satisfy these requirements, and request funding for the
system on the basis of its cost eftectiveness. Once again, the value of the
small aircraft is not its .mall size but the number of large aircraft
sorties it gensrates.

Just as the gencration cf fighter sorties led to the development of the
European distribution system, the application of the same principles to

other theaters may lead to further deployment of the concept. If the system

!
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is 8o valuable in Europe, then theaters with minimal existing transport
should benefit even more. At the center of this revolutivnary concept of
assured distribution is the small rellable cargo alrcraft., The challenge to
the Air Force in this case is to insure that the system is devaloped with
efficient operations in mind as requiremcnts expand from a single-theater
concept to worldwide deployment. Innovators of the system at Air rforce
Logistics Command must continue to pursue similar programs and customers in
every theater and insure that a unit whose combat power is multipliied in ¢ e
the.:ter is not degraded by the lack of assured distribution in another
theater. MAC coordinators should follow these developments closely to
insure that the system is ultimately designed for efficient airlift
operations. |

Now is the time to replace the Caribou. The threz arguments leading to
this conclusion do not suggest three flecets of small aircraft; they suzgest
one fleet with three distinct theater missions., This force may reguire more
than the 64 aircraft in the original package, but, if the cost analyse.
require more, this is the time tc determine the requirement. The Air force
must act while the contract is fresh and the infrastructure for the fleet is
being assembled. Twenty-five years of technological development have
produced a class of small but sure aircraft, the keystone of a new con.ept
in theater logistics. Let us not misc the opportunity to rationalize

theater airlift operations.
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