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E~tar=v SU1L.R

TfE Civil .eserve Helicopter Fleet: A Concept Paper for
Consideration by the Department of Defense.

AMDR Lisrbamt Colonel James L. Higginbotham, U.S. Army

The cmlxity of the helicopter, coupled with funding constraints,
ULnuted production facilities and inadequate tooling, precludes defense
cotractors from producing helicopters in sufficient quantities to sustain a
large scale cwortimoial war effort. The problem will be especially critical
iring the initial s es of conflict as both helicopter and crew losses
inured in paions along and across the forward edge of the battle area
MM are e to be etrmely heavy. Accordingly, these factors dictate
that an allcux em x for helicopters be identified to satisfy this

,.. eommuL Mistudy r itually examines an alternate source for
zthis r .r and recomnends a concept for a program similar to

the Civil Flesec Air Fleet IMAF) Program currently in use by the Air Pbzce.
Speifically, the autr disusses the feasibility of securing selected
nmbecs am t s of eLiopters from c.mrcial operators for Army use during
.ab Ii tim am rwim the issues associated with using these assets. Te
s-x-y c==Lx that this concpt is feasible for implementation in the
training uwimr and remmes that the Department of the Army further
stuly this subjet to detecmine the desirability of initiating a Mtmrua of
Areenw* been the eprtment of Defense and the Department of
Topohrtation ta fo=lize this policy option. Finally, the study suggests
tha a possible Im rane solution is a joint military/civilian effort to
mlop and p future geerations of helicopters.
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ie 'nited States Army wiil. ae a criticaL nelicooter shortage in tne

.ne xt major 'ivC tional war unless actions are initiated to identify .ind

secure a contirx~ey source to complement the mobilized industrial base

production outpxi. The equipmnt shortage will result from a combinat ion of

- factors whuiC includ, amsj other things, heavy combat losses; inadequate

fill levis and equim t misatches (e.g., authorized (H-58; assigned CH-6);

equipping rmLy activated units; and the inability of the industrial

- i.bi1 ization tD provide adequate and timely replacements. These areas

*, are briefly dism below.

Cm at I

The majority of the scearios envisioned for United States forces

involvment in t operations indicate that substantial losses will be

incurred, espia y during the initial stages of the conflict. The intensity

of the battle, coupled with the Soviet Union's technological advances in

weaponry and the relative vulnerability of much of the Ary's helicopter fleet

(i.e., the gnd generation helicopters used in Vietnam), will result in

extremely heavy losses, especially in operations along and across the forward

edge of the battle area (FBA). The projected losses for each type of

helicopter will not be depicted as such data would be classified and is not
4o.
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essential for t-le purpose of this report. However, an unclassif ied study

corducted by Bell '-elicocter in 1978 indicated that 354 AH-lS (gunships) would

be lo0st through +l-6 months andi 987 through Ai+17 moKnths.1 Even though this

-4s contractor data arvdn rationale for keeping a "-warm" production base

at his facility, the results may reflect realistic loss rates for short and~

long war scearios, respetively. If attack helicopters with all of their

armaentand sizrviability features experience attrition levels of this

mgitude, it is reaListic to assum that losses of the 1960 vintage utility

4.. and oherition aircraft wili be substantially higher.

Spimet Fil taml* and Mimatches

t*e shortg n m ismtch problem exists primarily in the Reserve

Ciamonets Brde of the problem' s magnitude is readily discernible we

coriug the authoried and on hardO aircraft in both the United States Army

Iesmn: (USMand Na Etional Gaard units. Pbor example, the USAR is currently

authorie 6a3 h~i, 1sr yet only has 482 assigned. 2  While this 20

pereint shrtfa.1 in total mubers is unacceptable frou a readiness

* sta intp them significant aspect of this problem could well be the

necessity for stibtituting inferior models for those required for mission

acoli±e. In this regard, the LMSR has a recognized requirmet for 48

* CE-47D's (Cinook); an authorization for 48 C1I-4Cs; andl has 46 CH-47A's

asignd. *Lile it is =nrealistic to think th~at rJShR units would have the D

model since t 1e01st Air Asauilt Division, a major unit in the Rapid

DOPloyMnt Joint Tsk FbLc (IWITF) did not get its first D tmodel until the

2
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" end of February 1983, it nevertheless reerphasizes the author's contention

concerniM the snortage of required assets. 3 Another critical area in the

USAR is *-he snort- ge of electronic warfare helicopters which are aDsolutely

essential for ooerational and intelligence missions on the modern

battlefield. Ite USAR has an autorization for 55 EH-H helicopters but does

1 not have any assigned. 4

A similar, yet perhaps en more serious, situation exists in the National

Qwkrd units. dzile there are eq,ipment shortages or mismatches in virtually

eery type of authriz heli, the greatest problem areas are gunship

and scout (observation) aircraft. Por example, the National Guard is

authorized 409 AE-I Coba gunships, but currently has only 40 assigned. The

Ntional Gard has been assigned 278 UE-IM models for use as interim gunships

pending receipt of the reminder of the Cobras, but even with this

-au mtation, tHese units are still short 91 gunships, representing 22 percent

of their authoriation for this type of helicopter. 5

A similar situation exists with observation aircraft. The National Guard

is authorized a total of 907 scout helicopters and currently has 369 CH-6's

and 508 CH-58A s in the inventory to satisfy this requirement. 6 Based on

numbers alom, the National Guard is in relatively good shape; however, as

.. with the gunships, these aircraft are technologically inadequate for the

modern battlefield. This is especially true with the OH-6. While this
.4

helipterw highly pop lar with the aviators who flew it in Vietnam, it,

ertheless, is a 1960 vintage aircraft which must operate in a much more

sophisticated and lethal future battlefield. Therefore, it will probably

experience a high attrition rate.

3
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A third ar-a wnicn could be of major aortance is the mismatch between

authorized and assigned medi.m lift helicopters. The National Guard is

. authorized 62 CH-47C helicopters and currently has 51 CH-47A models assigned.

The severity of the impact resulting from the shortage of the CH-47 helicopter

. will be mini i by the augmentation of 72 CH-54 (Skycrane) helicopters.

While this aircraft will 'take up the slack" in the near term, it too, is an

*" miLy 1960 wvzn: aIrcraft and will be extremely vulnerable in next

SStrjtize qmuion

P.c" struxe expanion under full mobilization will most likely result

in a need for a tional aircraft to equip newly activated units and to

surot ince in both fligt and soldier related training. The

significant inreases in student inputs that are projected for most rotary

wing s ta ht at the Army Aviation School are especially noteworthy.

Oxrent miliuztion plans call for a 40 percent increase in both the Initial

". a y Rotary i Course and the warrant Officer Military Development Course;

389 percnt icrease in the Rotary Wing Aviator Refresher Course; 159 percent

x. in th CH-47 Qualification Course; and a 107 percent increase in the

•- p.labto Rotary Wing Aviation Training Program. 8

With the deployment of CCNUS based units to the combat zone and the

5to force structure exansion, it is anticipated that new helicopter

units will be activated to m rt soldier training at the major training

-s as wl as base oerations at other installations. Aditional

helicpters will he needed to equip these units to insure that the essential

funtions are s rted.

4



Persoruiei Shortes

"tie nobilization jrocess .miLL il,;o r.'-sult .in i t-e, iw'tion 'i intruct:'r

-ersonnel It nItmerous Locations. Th.e inst ,.ioniftcnt impd-x,'t -t 1, he the to:;-

of instructor pilots at the Aviation 'enter. An already oxistirvj :;hortctqe,

which ranged uwrd to 20 percent in FY82, will be exacerbated. Msetl on

mobilization data, approximately 27 percent of the civilian instructor pilots

. at Fort Fkx~er are members of the National Guard, Army Reserve, or military

retiree conmaiity (with Ohip pocket" orders to active duty under mobiiization)

and would be subject to recall to active duty. The loss of approximately 212

.- instructor pilots, including both contractor personnel and Department of the

ArWy civilians, will result in increasing the student to instructor ratio from

its current 3.1 (and 2.1 in some cases) to 4.1.10 Continuation of this high

ratio for an extd period of time could have a detrimental impact on the

quality of training and may ultimately result in the extension of some

coirses. Any orse extension would be counterproductive to the goals of

mobilization training program which are generally designed to expedite

completion by elimination of most holidays and expanding training time to a

minimum of six days a week.

Industrial Base Mobilization

Another factor which will contribute to a shortage of helicopters in the

next war will be the inability of the production base to meet the industrial

mobilization requirements. While the leadtime required to achieve maximum

production levels differs among contractors, suffice it to say that even the

5
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most optimistic production schedule would not provide a sufficient number of

helicopters to influence the outcome of the battle, except in a protracted

conflict. A brief discussion of the mobilization status of several

helicopters is disussed in the remaining paragraphs of this chapter to

provide sua tion as to the seriousness of the problem.

The CE-58 (Eimw is a two place, single engine light observation aircraft

r a r!ed by BaL .Micpter. This helicopter, wich is being used in an

interim sozt raot is no longer in production. Current estimates indicate

that it will tle a mnizm of 18 months after production resumes before the

moWilization la.L of 50 per month could be attained. Extensive leadtime

wud also be reqpked to reopen the production line due to the Lack of

materiel and momnme. Therefore, it could conceivably take three years

(cdpuoing on t amunt of warning) to attain the maximum output levels."

A similar siotamn exists with the UH-1 (Iroquois) which has been the

mjor Army heLiter asset since its initial procurement in 1959. This

SheLcpter wath backbone of all airmobile operations in Vietnam and still

crmprises over 9a percint of the Army's utility fleet. The Army took delivery

of the last UE-1H in December 1976. Even though the production line is still

warm due to Bell's commitnt to produce five UH-lH's per month for foreign

military sales, it would still take a minimum of 24 months to get this line

back into full sle production. It could conceivably take as long as four

years to reach umdayn output levels of 200 per month under mobilization

should the Dmprtn of Defense (DCD) decide to procure this helicopter. 1

6
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Incrasig o utlevls or the UH-60 (BlacK .1Hawk) would be a problem

- even though this 'helicopter is sti'". in production. Thiis is the newe~st

(production) aircraft in the Army inventory and comprises the remainder of the

utility fleet. Sikorsky Helicopter, the contractor for the Black Hawk, can

produce 12 helioters per month based on current tooling and facility

constraints. Under mobilization, the capacity can be increased to 38 per

month by workcing thre shifts eight hours per day, seven days per week. It

would, howver tak a minimi of 24 months after contract award to attain the

* iinwdiai prodtwtim levels. This leadtime would be required to procure
-913

materiel, develop facilities, setup tooling, and expand the wrkforce.1

Th CEH-47 (Cinook) is the Armuy's muediumn transport helicopter produed by

Boeing Mrtol. TeArmy received its' first Chinook in 1962 andi since that

time 699 have bmdelivered. Current plans call for 361 of the earlier

models to be mdifted into a OV model version to provide greater lift

capaility and survivability. These aircraft will be modified concomitantly

with the new PCo ~on models to meet the Army's medium lift helicopter

requirments. Current production level of five per month could be increased

to 11 per rrt.but Boeing would need at least 21 months leadtim to attain
'914

this mobilization level 1.

The A- cam into the inventory in 1967 to replace the earlier UH-lB/C

modls whiich were being used as interim gunships. There is a modernization

program that is on-Woing to convert earlier models to the modernized AM-IS

version. Mditionally, the production line is still "warm" as Bell Helicopter

is producing two AH-iS models each month. Even with this "warm" production

7



.ase, it could still take up to 24 months leadtime to attain the mobilization

out=ut le, ls of 58 oer month. Bell Helicopter states that with a warm

production base of 7 per month, it would be able to reach maximum output

levels within 14 months. They further stated that with a cold base, it would

require 17 months leadtime to start up and an additional 11 months to reach

- uaxiu-- production levels.15

The AH-64 (Apache) is the Army's advanced attack helicopter. The first

* p u mtio d mel of this helicopter will be delivered by Hughes Helicopter in

Februmry 1984. The initial production will be two per month with full

production ultimtely reaching 12 per month. The time needed to attain

madam prodution levels of 28 per month under mobilization would vary

damuing upon the production rate at that time. If the production is at the

full rate of 12 per month, the amount of leadtime would be 34 months.16

The production leadtime for each of these helicopters could be

sustantially redced by procuring and storing "surge kits" for those pacirl

items which constrain production output levels. If these kits were readily

available at the outbreak of hostilities, the leadtime required to attain

" mobilization output levels for some helicopters could be reduced by as much as

50%. There is a trade-off involved in implementing this option as the

procurement costs for these kits may be prohibitive. Notwithstanding the

trade-offs involved, this option warrants a critical examination by

* decisiormakers, especially in view of the current inadequacy of the industrial

mobilization base to rapidly support a large scale war effort.

So

,4
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'This study examines the private sector to determine if commercial assets

can be utilized during t he next war to alleiviate the expected helicopter

shortfall. There is precedence for this approach. During WWII, President

4:Franklin 0. xmnvelt authorized the Secretary of War to requisition

c-mercial airpla to assist the military in moving critical supplies to the

VWarm The m rcial firm' support in this effort must be categorized as

superb as evec by their performance in 1942 when they transported 85% of

all war rela air cango coarmed during that year.1 This commercial

augmentation at.a tim when our military airlift was totally inadequate

contributed directly to the nation's war effort.

Whdle utilization of the comercial fleet early in WII was the beginning

.,. of our strategic mobility concep , greater gains in this area resulted during

the latter ; 1 s of that war and from both the Berlin Airlift and Korean

"'4%* War. Fbr example, during the Berlin airlift, civil air carriers flew more

than 2,500 missions into Berlin proper comprising 10 percent of the total

flights carrying suplies to that war-torn city.
2

These success stories were valuable "lessons learned" during the post

World War II years as it became apparent that civil aviation would play a

critical part in war mobilization plans. Recognizing this need, President

Tr appointed a cission to study this subject and develop a concept for
i5'.
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inwmLemeIntation. 't e rlmhmisnn ccl Ptt- Lt:; .tiyl, in L'448 .uii Iplui:;t ' ihi

report entitLead ":urvv.iL in the Air :'tj'" in 'idlt it ,--1)jji~zlU .i r,.pjirrennt.

for oLo:;,! Joor.inat ion tw twi# .iu- :' .rvc" IIr I thra,; airgruL,1L , ur

c.irriec. It further C)rncluded that the military .iir tr.mnntA)rt tle.t
V.

capbiLity was far nhort of what mi4;ht be n-. :.iry and r icrxn lJed

civiL-military contracts be concLuded to provide for at3,entation in the event

of future emergaies. 3

In 1950, T National Rlesorces Board, using the aforementioned

comission's rport as a basis and spurred on by the urgency of the Korean

"Wr, concluded that there was a pressing need for maximum utilization of the

mercial airline industry's assets for wartime airlift needs and recoimmnded

establishmnt of both primary and secondary civil air reserve components.

~don these reomdations, President Truman established the Civil Reser.ve

Air Fleet JRAF) Program in February 1951 by Executive Order 10219. This

Rmcutive Order directed the Secretary of Commerce to formulate plans and

programs for assignment of civil air carrier assets to DOD to augment organic

cability during times of national emergency. In March 1952, DOD published

its' plan to support the requirements outlined in this executive order. This

plan, which b known as the oGray Book," is considered the "official"

beginning of the CMRF Program that exists today. 4

The program that evolved from this directive is a voluntary civil/military

partnership in which the comercial airlines commit selected airlift resources

to DM in acordie with agreed upon arrangements. This partnership provides

an effective mans of supplementing our organic strategic airlift capability.

12
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CMAPTER III
-r,7TVL .RESERVE -mLICop FL7,-r P.qoGRAM

The Magnitude of the helicopter shortage will vary with the intensity of

the war, but suffice it to say that the problem will be significant even in a

* mid intensity enviroMaont. While quantum improvements in capability and

*sirvivability have been achieved with new generation helicopters, these

system will not be available in sufficient numbers to provide the required

combt umstainability. codi ly, this chapter addresses both near and long

tern solutions for alleviating the impact of the helicopter shortage.

C rcial Slicopter Fleet

The near term shortage problem is perhaps the most critical. It certainly

arriants early attention by DOD if the Amoy is to have the required capability

- to fight and win a long war. One source for satisfying this short term

" requirent is the large nmiber of commercial operators. To underscore the

" potential inherent in this option, it should be noted that as of the end of

. 1981, there were approxi.tely 850 commercial operators with a combined fleet

of 9,000 helicopters.1 While the size of the commercial fleet is certainly

ipressive, it is inportant to understand that there exists a wide variation

within the fleet as to models, types, configurations, capacities, equipment,

cqubilities, and mnufacturers. The commercial fleet, for example, is

'.ised of various models produced by Bell, Hughes, Boeing, Sikorsky,

*o
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Aerospatiale, Acusta, Rbinson, and Hiller.2  ist of these helicopters are

conmatible with those in the military fleet; how&.qer, some (e.g., Hiller,

Aerospatiale, Agusta, etc.) would be of limited val'e in a short warning

scenario due to th!e extensive training requirements, lack of compatible

maintenance systes and the increased number of line items in the repair parts

- iivntory that would be needed to integrate these helicopters into the active

fleet. Tmrefoce, h helicopters will not be considered in this study.

C atibility with the Mltary Fleet

- ben eliuitUM the 'off-brand" helicopters discussed above, the types

"and moe1s in the crcial fleet that are compatible with those in the Army

inventocy in the t!haseds.,' It is important to note, however, that

evn sm in this caegry could not be readily integrated into the military

fleet without m modification. The modification required and the ease and

empense with which it could be aqlished varies with the manufacturer,

eqi[iet on board the aircraft, and the helicopter type. For example,

o = ercial aircraft are certified to FAA regulations, which are more stringent
than military st rds La sm areas. On the other hand, some survivability

features in the military aircraft require space and weight considerations

which are often not built into the comrcial version.4  To modify these

cmrcial aircraft for use in a combat environment would be an extensive (and

expesive) propmition and could dramatically impact on the commercial use.

klltionaUy, extensive difications to commercial helicopters to enhance

their military utility would be an extremely low priority action as such

15
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modifications would have to be completed at the expense of decrementing higher

priorit- weapon systems which are urgently needed in the field.

Some canmercial models, however, could be used in a training or

administrative environment without any modifications whatsoever. For example,

many firms have aircraft that are completely compatible with the current Army

inventory. Among these are the Hughes 500 (CH-6), Bell 206 (CH-58), and the

Bll 205 (TJ-1). Other firms have aircraft which would require only minor

Iodificatimls pior to integration into the military training envimint. 5

An exmple is the Bel 206 which in same firm is equiped for single pilot

V operation. Comquently, even for a training environment, co-pilot/instrutor

pilot flight controls and an intercom system would have to be installed.

. ese aircraft may also have to be equipped with an avionics package

mtible with the military tactical and/or logistical nets, if required for

5. the training enviroet. Other minor changes may also include installaton

of standard 1aning gear and adding military seat belts and shoulder

harnsse.

": Cinercial Crew 0ualifications

tIt only do the commercial firms offer a valuable source for helicopters,

they also have a reservoir of highly qualified aviators and maintenance

personmel which could be taped for mobilization. A majority of aviators in

s im=t firm are former military pilots. All firms have a minimum requirement

4- of 1,500 hours for employment; howver, some aviators have over 20,000 hours

of flight tim. 7 Based on the experience level and the numier of flight

instructors in the commercial firms, there would be minimal, if any, training

16

• -'~~~~~~~~~~~~~~~~~~...--"-'"."-.. "-..."-.-',-,"..-....-..-.".-""-".-v --. :.-..... -...-..-... v.'"".........



time required for t heir use at Z'CNUS installatlons. l.ditionalL', in view of

=.e extensiv~e 2intexper.ece avail.acle, miirn 3Vri.in wouldi N- required

to eelco additional irus-ctor oilots. .These is-Onnel zoLhi .e is d to

replace tne civilian instructors tiat will be lost to the training base under

-- ilization due to military -x mimtiwnts in the Reserve components.

Cc ial fintenae

,. min cambility varies among the firms that were contacted

.uin this stady, but it was not umu-on to find the capability to conduct

both diret ad general s~ort maintenance in their maintenance shops. Some

i esp ially the larger ons, are authorized FAA Repair Stations and, as

sch, do complete rebuild and overhaul of airframes, components, and engines.

In sach firi, -b availability rates far exceed U.S. Army standards. For

,ex , t megeny medical service mission conducted by Rocky Mbuntain

r uires that the firm be operational 24 hours a day seven days a

week. In any 30-day period, the firm is allowed only of 24 hours "down time"

(including scbduLed maintenance) or they pay a heavy penalty. Similar
"..

rW irt" exist in the other firms that were contacted and job completion

Sam ged over 98 pernt. This oletion rate is especially impressive when

cmulid ring the fact that each of their aircraft averages in excess of 100

.o T zh. 8  As a matter of comparison, the military helicopter fleet

ia, s L-i hours per month and has a slightly higher maintenance

:o-r/flight hour ratio than the o rcial fleet.9
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The decision -s to whether or riot the crews (aviators and/or maintenance)

personnel should acccxpwyn the 3ircraft 4iLl Jej>end )n :nikitir-/ nanpowr
. Ivaila~Lity. Discussions with personnel 2t the Reserve 2omox)nents Personnel

d. ministration Center (FCPPC) in 3t. Louis, issouri, revealed that there are

currently 659 aviators (officers and warrant officers) in the retiree pool

* ." with *hip-pocket" mobilization orders. Similar strength figures exists for

helicopter crew chiefs. There are also aviation personnel in the Individual

R Resrie, but the coimind levis of these two resource pools may be

. i ate, at least in the near term, to man the force levels under
E obilization. I

The cr bination of ca rcial helicopters, aviators and maintenance

personel can provide a valuable adjunct to the Army force structure and

* •s-_.l. be closely evaluated as a means of alleviating the near term shortfall

- in helicopter capability.

*The CM? Program

A method for dealing with the near term problem has been discussed. A

long range solution may be more difficult to develop. Worthy of further

study, however, is the CM? program the Air Force has proposed to the

caercial airline industry. Under this program, the Air Force provides funds

to either modify existing comercial airliners or to fund changes during the

proi tcion process of future procirements to provide passenger aircraft a

capability to be converted to cargo carriers. The Air Force also agrees to

* .- pay the airlines on a per mile basis for the additional costs incurred from

18



-1mrating the aircraft vqith t-he extra weight that results from -he

aformenicrd mdif ication.

The redr should not be m~isled into believing that al'l parties are

equally ent.husiastic about totally supporting the program as evidenced by the

fact that even thou.gh Congress appropriated $140 million for the conversion

between 1197 and 1.982, to date only one new aircraft has been modified into a

convertiblT cotfiguration.1 2 Even so, this program is the least expensive

mmof adiz crgo capability; therefore, DODl is currently formulating a

revie reus to induastry to solicit their participation in the program.

Em thoufig the Air Eborces implementation of the CRAP Enhancement Program

has est lishd on a relatively small scale, this factor should not

rugate an AcVW effort to consider a similar program as a means of reducing the

anticimm shortfall of helicopters. While some program, especially those

* - requirizi etensive modifications to existing aircraft, woAuld require large

amts of "'u front* money, others, if needed, could be accomplished with

minial initial expense. Accrdingly, it would be premature to reject this

idea as being unworkable or unaffordable without further study.

Relicopter Reearch Development

A joint mailitary/civilian venture for helicopters as envisioned in this

paer is certainly not without Army precedent. During the Korean conflict,

for exaple, the Bell 47 was converted to military use and became an effective

weapon systm known as the CR-3.~ 1Ihis system was so effective that it
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r1M!IU in~t in tht! .1ctivP A'rmy V flv-nftrj I I -ym i'~ t-~. -l frL tin ~i 'a~.A:.

tuttt~r or itD tht -f- I "!;" !rxxitQL wa, j!;;4' 111pite. -I c*ii'f *: 1 A ,

het L.L1)n)ter irit 1. L the *r r iv,~ i~ L ) r te 1 11t) ir I )I I-M hd i ir i i YII I. jtotr It-, Ir:3. A

th.:it war . 1iuirr4 the diccadiE' of ttwjq) ; the Arim',cnIc'iri rr!!.e,,rr~h

arir i1ev"e1apwnt rif 3ai! titLicopter!-UI- LA (HLlt 20J4) ,AI-YAj (I*Li 20J6) , (11-6

(T-Lsies 900 serips)-which were easily modified for uj:ie in the comimercia1

*imarkets due to the Lac of specificity in terms of military requir.mwnts. An

*a ranLt of commoalty, high civil consumption rates and economies of scale,

the military realized greatly reduced spare parts costs. The comercial

3etcr on the other hand benefited from the research and development costs

Ctkmr turbine powered, second generation helicopters. AH-l (Cobra

*qurgd~ P), CH1-54 (Slcycrane) , CH-53 (Sea Stalion) and CH- 46 (Sea Knight) -have

not beei so readily adapted to ccumerical operations. These type aircraft

* . specif ic military reciirenents placed on then which militate against

*mical use by the civil sector. L5 Fr example, commercial operators

* tobu.sly do not have a need for the performance inherent in a gunship, nor

Cxil~d thoxse operators wh primrily support the petroleum industry effectively

use larger helicopters due to the limited size of offshore oil rigs in the

Q21f of Mexico.

As we enter production of third generation helicopters, the gap between

joint military/civilian R&D, and application has widened to the extent that

neither sector benefits from the actions of the other. An examination of the

Rtiitary URl-60 arnd Civilian S-76 and Bell 222 programs is indicative of the
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iivermence in .- oss uftilization. in the ',.M-60. torcir~ t.e helicopter is 30

teaciaLly somisticated and -nission stpeci.1-c that Lt virtuiallv precludes any

oossible use in the -on1T-cial sector. Th4e iitr vosyhad to bear t: e

total R&D costs as wel as shoulder lhe o)urden or prOCUrement and operational

support costs for this aircraft. In the S-76 and Bell 222 programs, the

helicopter mwn.ifacturers funded the R&D efforts out of profits. The

ni~fa~brers, did not have the luxuiry of thousands of hours of military

o atim testing and~ use prior to type classification, a factor which

cotih ted to the initial fielding difficulty. To make matters worse, each

prga wa dependent upon the fickle whimn of a difficult, if not inpossible

* .to determe civil maket that has been adversely affected by the current

state of th crxy1

Fazture Helioper Developmennt Efforts

In view of the trend toward total specialization in the third generation

of helicopters, it is logical to question the likelihood of any future

su~esful, joinzt civil/military development ef fort. Before adopting this

coymLusion tw program which hold some promise as joint developimnt

candida~tes warrant examination. The first is the Joint Services Advanced

Vertical Lift Aircraft (JVX) Program. The proposed aircraft will have

extensive military utility (service ceiling 30,000 feet; speed 270 knots, and

* vertical lift), but could possibly also have affordable comercial utility if

* military spcifications don't price it out of the market.1  While there is

currently no large comrcial market for the JVX in this country, there is
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reason to believe that a need for such an aircraft will surface in the

out vears. For exanvLe, as oil exploration moves further offshore in the Gulf

of Mexico, the oil rigs will likely become bigger. This factor, coupled with

the increased distances which make the speed of the helicopter attractive,

could establish a civilian market for the JVX. A market may currently exist

for this aircraft in the North Sea as their rigs can support--both in terms of

numbers of personnel to be muved and size of landing area-- a JVX type of
opeatior 1

While the RID and production costs for this aircraft will be considerable,

it should be noted that historically these costs comprise only 20-25 percent

of the total life cycle cost for the system. 1 9  It is not envisioned that

the comercial operators would substantially contribute to the expenditures

for this devetln t effort, but even so, the helicopter manufacturer should

certainly be agreeable to developing a civilian version of the military model

. an in the p 'ocess could reduce the military outlays for the project.

* . Notwithstaniing this possibility, the greatest potential savings to both the

military and civilian sectors will come from the operations and support cost

which traditionally comprise at least 75 percent of the life cycle costs of a

major weapon system. These saving would result from increased purchases which

would tend to lower unit costs. Substantial savings would especially be

realized if the total buy for the military could be reduced by virtue of the

fact that the commercial segmnt purchased numbers in sufficient quantities to

service the military's needs during mobilization.

22,....... .
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. second program with possibility for a joint venture is the Heavy Lift

Hicooter ( Ili) Program. This program vas initiated by the .Army in the 1960

time frame but was cancelled because of costs befire the prototype levelopment

was completed. As a matter of fact, one of the prototypes is still in a

haiujr at Boeing, but at Last report neither industry nor the Army was willing

to emx additional funds to resume development.

The primry problem with the HLH Program is the costs associated with

... 11- and p ~oozret of a relatively small number of aircraft which

precluds the Defense establishnt from taking advantage of the economies of

s'al romally assciated with large buys. The need still exists in the

militry comuity and, if anything, has become more critical since the decade

of the 1960's. Tere my also be substantial need for this type of helicopter

in th in -rcial sector. This contention is based on an examination of the

operat ng data for two coercial firms which operate the CH-54 Skycrane

[.'I.- t. T average czlative flight time on these helicopters is in

e~ess of 12,000 hours per aircraft and obviously both firms are making an

adeate return on their investment to justify its continued use in civil

20. Thatios. iis operation data greatly exceeds that of the Army National

Gamrd which operates a fleet of 72 CH-54's with an average cumulative flight

time of 1,200 hours per aircraft.a1 Based on the potential need, it would

be worth exmining the possibility of a joint development/procurement effort

to sme if the combined buy would make it a cost effective option for both

'k"2 u~zrs.

23
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Addnaes of Joint Development Program

A joint develoanent Pr gram offers tne possibility for lower costs for

both sectors and could materially enhance the manufacturer's ability to

maintain the technological state-of-the-art as his profit margin is generally

too sall to warrant large expenditures on high risk technology. By the same

token. the commercial operators are not in a position to fund extensive

rlnard,41 and develoet activities. Conversely, the federal government, in

duu with its forost responsibility of providing for the defense of

rathe arion, must, of necessity, expend substantial funds to maintain

stat-of-tbe-art military aircraft. If the need for military specifications

deins not oubeigh the cost savings that could accrue from a joint deve o mnt

priwnm, the Army should seriously consider this as a potential option for

elIng the ever excalating operating and support cost for major weapon

sms such as the helicopter. Such an action would also increase the number

of military comatible helicopters in the commercial market for possible use

during mobilization. The author is not advocating a joint development program

for all helicopters, but rather only for those which have strong potential for

camrcial, a 1ication. A future generation trainer (e.g., the follow on for

the TE-55 or other training aircraft) which would not require specific

, miities unique to the military could be a candidate for a joint

develrnl-t program and thereby offer some overall cost savings to both

Sc rs.

A joint program for future generations of helicopters can and should be

undertaken; howmr, the degree to which such a program can be effectively

___24
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implemented certainly deserves close scrutiny and further study. Generally

speaking, -he .ore parties involved in the effort, t ie less s-ecialized tne

end product. Consequently, it is a tough order to build a helicopter that

mets both industry and military specifications. Questions also arise as to

the reliability of civilian market projections. In essence the question that

begs to be ansred is how does the government hold the industry's feet to the

fire in view of the volatile situation that exists in the business world? The

smLle and imdL sized operators are almost totally at the mercy of the "ups

and downs" in the businmss cycle and, therefore, may be unreliable as business

partners. Evidne of this, but certainly on a much larger scale, is the fact

that my major airlines cncelled orders for new aircraft during the present

re son v though this action necessitates payments of millions of dollars

in penalties.

Thre are som would argue that a substantial fleet of coamercial

h'-" "-ers-iidh are compatible with military needs would greatly reduce the

.Mrs required by the active military forces. In essence the proponents of

this philoeophy believe that this reservoir of helicopters operated by

commercial firm, hich would be available in the event of a national'

_ ienegcy, would negate the requirement for a large military fleet of a like

type.

Others would argue that our current force structure requirements are

alrmdy based on optimistic expectations and any further reduction could have
serious cosque'os when the "balloon goes up." Those who espouse this

Latter philosopy would argue that any attempt to reduce a buy based on

.°
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e..meted availability of filler aircraft from commercial operators was

unacc ptable. TheY wlud further argue that continual reductions in

quantities of equipment to compensate for technological improvements have

already reduced organizational size to dangerously low levels. In essence,

this group believes that we are rapidly economizing ourselves to a point of

msmin degradation and wouild cite the fact that we accepted a 15 for 23

: ratio for the LB-60 in units where it is replacing the tM-i and 18

fm 2L emtmiW ratio for the AE-64 in units where it is replacing the AH-i.

*A wkiw to this Line of thinking, the numbers are slowly diminishing and

numbrs, as m.x as cability, will be a critical factor on the next

at lefield. This fact, couped with the current shortage in the force
4..

structure, would militate against further reductions based on anticipated

aw iility of rcial assets.

a lm range joint dueflopmt program would accrue benefits to both

sors; however, the suggestion that a joint venture could lead to a reduced

rmuz of helicopters required to equip the force is rejected by this author.

I aee with the '' I of thught which believes that there is a tremendus

Sdger in further reducing the active structure, even if assets are available

m a "string." Notwithstinxhng the foregoing comment, the option should also

*be considered in any future studies on this subject.
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CHAPER IV

W~OR ISSUES kND kNSWR

Impat on the Petroleum Irghzstry1 and Local Coruaunities

One major issue affecting~ the imiplemnentation of a Civil Reserve Helicopter

Fleet Program for the Army is the potential adverse impact on other aspects of

th national defense effort and the local civilian commities resulting~ from

iz-ogation of the co~rcial heliopters into the force structure.

Cmmcial firms. have wide and diverse missions which include: passenger

*1 twmuons; providing helicopters for emrgency mdical service to niumerous

heqiitals; supporting construction, logging, petroleumn, news gathering

activities, aerial photography, extrnal lift, and training operations. while

telo of any of these services would have some effect on the coimmities;

involved, the serverest impat could be on the defense effort itself. In

* -* ne, this action could be counter productive to the overall defense

mission acolishmnt in that a large percentage of the oamrcial fleet is

' .4

irroolved in supporting some phase of the domnestic petroleumn industry. In

fi" such as Petroleum Helicopters Incrporated (PHI), Air Logistics, and

Houton Helicopters, Inc., aproximately 90 percent of their aircraft are used

f.r ferrying crs and spare parts to off-shore oil rigs. The conseque e of

reringr these helicopters is best shown by examining the time differential

involved betaeen surface and air transportation. tbr example, in one firm the

&mae flight time for ferrying crews to the off-shore oil platforms in the

-ilf of Mexico is apiroximtely 50 minutes, whereas the time required to cover

the 5m mdistance with the fastest crew boats is 7-9 houre1

h.'

im ur. in S- .* su-rtn sc phs o.. .. .th.d eti perlu industr. In

6 %

i Bmm~on ei~ s, Inc., aproximately90pretoteiarrftreud



The foregoing statement should not be construed as implying that the

degree of reliaoility on helicopters to support the petroleum industry

=oletely negates the civil reserve helicopter fleet concept as an option for

reedzyir helicopter shortages. Quite the contrary, even some of these assets

emale be mae available. For example, while it is ideal to rotate the oil

-ig -- w for seven days on and seven days off, wartime requirements may

"-,re d es in that policy. With longer work schedules, surface

ta rpu tation cau3ld possibly be utilized to augment the helicopter fleet,

a",y rezir dependeny on helicopters. Finally, the helicopters normally

IV for ewolatin u probably be available as this type of activity

. most likely come in a wartime situation. This contention is reinforced

'tv a Maite Kivu study which indicated that approximately 75 percent of

. c 2civil helicoaters (including those supporting the North Sea Oil effort)

wou3 be avilale for other tasks and to meet the overall shortage of

-I'MdT y we 0iters that also exists in their Army.2

t should also be noted that there are some firms which are not involved

'"- w mier in the support of the petroleum industry, and as such, could be

ut"'ized by the defense establishment without any degradation to the defense

eERnot. Ftr exmple, s firms are almost totally involved in passenger

hmiling operations. both in regularly scheduled flights and charter

','. 3 as hile the withdrawal of these assets may cause some disruptions

.',- amj "e to the commnities involved, the impact would be minor for a

,no, at war. As a matter of fact, the need for some of these services--

aemoclly sch.ededr cnmuIter flights-wjuld diminish substantially
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as the Civil Reserve Air Fleet is activated and commercial aircraft are used

tn supolement milicar; transport in moving supplies and personnel to tne war

.ne. The priorities for air travel hat would be estaohlshed upon

implentation of the RAF Program would significantly reduce the need for

helicopter commuter service to connect with the commercial airlines since the

T 's domestic flights will be greatly reduced both in frequency and number

-f cities served.

It is the opinion of the author that while this issue is certainly worthy

af 5.irther examination, it should not, in itself, preclude the establishment

aE a Civil Reserve Helicopter Fleet for the Army. It is my belief that there

is Lpmb~ly a sufficient number of helicopters in the commercial fleet to

estaLis. a program without any severe disruptions to domestic petroleum

- pwt or to the local ommuities.

i. tailility of Commercial Crews

a second issue concerns the availability of commercial helicopter crews

.. a Civil Reserve HIlicopter Fleet Program. Many commercial pilots are

.- E service memers who still have a military obligation to the Individual

Dv p Reserve, retiree replacement pool, Selected Reserves or National Guard

. , m Discussions with several of the largest commercial firms revealed that

a y a ny as 98 percent of their pilots are former members of the military

,ew~ics and 30-35 percent of them still have some residual military

tligation in one of the categories listed above. These personnel would

aLry be subject to recall to active duty. Therefore, care must be taken

31
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tr to dutle count and overstate the mobilization assets. For example,

- om.rcial firms ould designate crews for specific civil reserve helicopterU
Z-Z- fleet aircraft who are also members of one of the aforementioned military

categories. This problem can be easily overcome by including specific

limitations in the Lmvleienting directives and contractual arrangements to

r- ire the comercial operators to provide sufficient personnel, excluding

ose with military comitments, and aircraft for X number of flying hours per
r

j. A similar st klati currently exists in the CRAF Program and

i" tio are that this is a workable arrangement.

Ine0ntives and numerations

A third issue is the type and degree of incentives and renumerations that

-i-. be provided to - orcial operators to encourage participation in this

program. AU firm w responded to the author's queries on this research

effort addressed the renumration issue. On this subject, Mr. Donald G.

Andrews, Vice President for Operations for Rocky Mountain Helicopters stated:

*As to the corporate view of the CRAF concept, you will
find our coany is supportive of a strong defense,
loyal to our country, and willing to cooperate in any
preliminary studies. we are, however, committed to the

t free enterprise system and %*uld need to be ompensated
for participation.

W. Robert Chaves, Director of operations for Island Helicopters

provied another typical response in which he stated:
"Since Island Helicopters is a commercial helicopter
cmpany which relies on the aircraft flying to serve
various customers for our sole source of income, we

4. , would expect renumerations and incentives concurrent
with the established hourly rates charged to customers."
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All. respondents &Lso expected to be compensated for any costs incurred in

ixidvr,-~ earcat includ-e revenue lost while the mo~difications were

being done and a -wnt.ily fee to offset the loss in load carrying ability

cas.LLtM from the nrjdifiJcati on-s.
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OCt= rV (Pages 29-33)

I-Telephone conversation with mr. Carl Dougherty's assistant (Vice
President for Dmestic Operations) , Petroleum Helicopter, Inc., Lafayette,
L.., 6 Jarnuay 198B3.

-"An Untonvnt-ional Approach to Defense Resources," Survival,
M~ember/twember 1382, P. 257.

3re1eq:he onversation with Mr. Pbbert Chaves, Director of operations,
]rad Hei~per Cmpoy, Garden City, New York, 7 January 1983.
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CHAPTM V

ZCCLUSIONS AND REV DTIONS

This research revealed that there is a parallel between the strategic

airlift shortfall which has plagued this nation since World War II and the

current gap that exists between anticipated requirements and the available

suly of heli to suport combat operations in a major conflict. Based

on this findur, the author conceptually examined the feasibility of

c'velaping a Civil Reserve Helicopter Fleet Program, similar to the CRAF

Program which has been suessfully institutionalized by the Air Force, as a

me. of minimizing the effect of this shortfall. The author also examined

the desirability of joint military/civilian development programs

foe future generations of helicopters.

A review of historical files and discussions with various Department of

Def agencies to include the Defense T1chnical Information Center, Defense

Studies Information Endoge, Department of the Army Staff Offices (DISWG,

SA., SCSS), The Comd and General Staff College, The United States Army

Transportation School and the United States Army Aviation Center failed to

identify any investigations or preliminary studies that 1ve been conducted on

this subject. Acrdingly, the substantive information in this paper is based

in part on responses solicited from 15 cwumercial helicopter operators whose

fleet size ranges frum eight to 382 helicopters; four helicopter manufacturing

firm (Bell, 8oeing-Vertol, Hughes and Sikorsky); The American Helicopter
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The purpose of this research was to exxnine . concept tor ; :i'/il bewerve

Helicopter Fleet; therefore no attempt was made to develop a detailed

program. The study concentrated on determining if such a concept had any

* p value for solving the problem of helicopter shortfalls in the next

"W. Based on this priise, the conclusions and recommenlations derived from

my study effort are discussed next.

Coclusio

o he Army will experience a helicopter shortage in the next war due

wimrily to heavy omat losses and the inability of the industrial base to

"o-.vic sufficient helicopters until at least M*24 months.

o The long leadtime to attain mobilization output levels results from the

lengthy production time required for manufacturing pacing items.

o A contingency source from some of these helicopter requirements in the

near term is the commrcial operators in the private sector. A large quantity

of helicopters in the coamercial fleet are compatible with those in the

*..[': ui.litary fleet. Tese include the Bell 205 (Hl-I), Bell 206 ((H-58), Ughes

[ .500 (CH-6), and Sikorsky S-64 Skycrane (CH-54).

o Comi.rcial helicoter could not be introduced into a combat environment

witout extensive modifications-e.g., crashworthy fuel cells, infrared

supressors, radar warning devices, gun mounts, armanent, armor seats, etc.
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?kre,,r, they aear to meet l.unimum requirements for use in a training

envirornment or to stort base operations and soldier training at CONUS

Lnstallations. The introduction of comercial helicopters into these

enviroments would free the existing military assets to be utilized for

euiiWing understrengthed units, or replacing combat losses.

o Comme.rcial helicopter pilots are highly qualified (experience level

r9es from a minimum of 1,500 hours to more than 20,000 hours) and could be

L as an imreiat source of aviators in a mobilization. Since the vast

m-jacity of the comercial pilots are fornmr military aviators, the training

tim required for integrating then into military operations in a CCNIS

iniroent would be minimal.

o 7he minteunce persmel in the commerical fleet are highly qualified

and could provide a source for helicopter crew chiefs/repairers if needed

o A program which offers some long range potential for alleviating the

t of this shortage is a joint civilian/military development program for
future generations of helicopters which do not require mission specific

capabilities. Such a program offers the possibility for lower costs for both

smrs and could materially enhance the manufacturer's abi lity to maintain

the cnological state-of-the-art.

a a tions

The Department of the Army should further examine this subject to

determine if a Civil Easerve Helicopter Fleet could provide a viable option

for supplementing the military helicopter fleet during mobilization.

IX*
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If subsequent studies reinforce this contention, A memorandum of agreeTent

should be initiated with the Department of Transportation to formalize the

,: areent. A contingency plan should also be developed which identifies the

reglired helicopters by type, tail number, and location. The latter is a

itical element, as s firms may be headquartered on the east coast and
oe helicopters operatir on the west coast or in Alaska. The helicopters

r zmring no mdification for use by the military should be designated as

PK...ity assets and would, therefore, becnm the first to be activated in the

-.MMt of mobilization. If sufficient numbers are not available from the

Aftremetionet d assets, other assets which are compatible with the military

flint but many require minor modifications (e.g., co-pilot controls, avionics,

eta..) should be targted for subsequent activation.

In developing the contingency plan, a determination should be made as to

H er or not the aviators and maintenance crews will accompany the

haticters when the Civil Reserve Helicopter Fleet is activated.

Finally, the Departmnt of Army should, in conjunction with the helicopter

n. atu rers and comercial operators, explore the possibility for joint

deopuent programs for future generations of helicopters.

- .
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