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SUMMARY

The Army end the Navy each have under development a helicopter
which would provide a much greater 1ift capebility than is available
from present helicopters.

The Army is developing a 22.5-ton heavy 1lift helicopter (HIH).

This effort involves new technology in the development of certain
critical components. The Navy is modifying its present CH-53 version
to a l6-ton CH-53E. This effort largely involves the improvement of
components currently in use. The HIH will be shore-based and the
CH-53E will be shipboard based. The services estimate that the CH-53E
will be in operation by 1977, and that the HIH will become availsble
by 1980.

The 1ift capebility of either helicopter will vary, being depend-
ent on environmental conditions and load factors. Thus, each helicopter
will be capsble of lifting more than its designed capability at sea
level and relatively lower temperatures and legs than its designed capa-
bility when engaged in overland operations at higher altitudes and rela-
tively higher temperatures,

The HIH is intended to be a multi-service helicopter and as such
will be available for lifting most of the heavier items of Navy and
Marine Corps equipment during operations on shore which are beyond the
capability of‘the CA-53E, There are also some items of essential Army
tacticel equipment which are heavier than the designed 1ift capability
of the HIH., The Army anticipates that with fuel and renge trade-offs

these, too, could be lifted by the HIH.



The primery mission of the HLH, however, will be the unloading of
containerized cargo. 1Its 22,5-ton design point was based on the need
to 1ift 20-foot containers having a 22.k-ton gross weight caepacity.

In fiscal year 1972, sbout 80 percent of these containers used in over-
seas military shipments carried cargo weighing less than 16 toms.

There are only three items shipped that can gross a 20-foot con-
tainer, one being ammunition. However, restrictions on the transpor-
tation of ammunition imposed for reasons of security and safety, have
up to the present time, limited the use of containers for this purpose.

The Army expects the mggnitude of containerized smmunition ship-
ments to increase, having obtained the approval from the regulatory
sgency this past February to ship smmunition in its Government-owned
MILVAN containers for a period of one year. The Army is also working
on resolving remaining diffieculties in order that it will also be able
to ship ammmition in commercial containers which it uses extensively.
The average gross weight of cargo shipped overseas in 20-foot containers
should increase once the Army begins to use them for this purpose on a

regular basis,

AGENCY COMMENTS

A draft of this staff study was reviewed by Army and Navy officials
associated with the management of these programs and comments were co=-
ordinated at the Headquarters level. The Army and Navy comments are
incorporated as appropriate. As far as we know there are no residual

differences in fact.



CHAPTER 1

INTRODUCTION

The Army and the Navy each require a helicopter for lifting
heavy loads. The Army requires one to 1ift numerous items including
loaded cargo containers, combat vehicles, and artillery pieces. The
Navy and Marine Corps require a helicopter to move cargo and troops
internally and to move heavy equipment and supplies externally, The
Navy and Marine Corps require & helicopter which is shipboard
compatible~~that is, it must be of a size and weight to enable it
to be based, maintained and operated aboard Navy amphibious ships.

The Army presently uses the CH-54 helicopter, which is gsnerally
capable of lifting in the neighborhood of 9.5 to 11.5 tons at sea
level, depending on differing operating conditions. It also uses the
CH-47C, the latest verszion of which can 1ift spproximately 10 to 12
tons as governed by existing operating conditions. The Navy pres-
ently uses the CH-53D, which generally has a capability of lifting
about 7 or 8 tons. FEach service has sought helicopters with a much
greaster 1ift capability than those they presently have in order to

improve their operational capsbilities,

The 1ift capability of a helicopter must be understoed in terms
of the environmmental conditions and load factors in which it operates.
Altitude and temperature, for example, are two factors which influence

1ift cepability. Generally, the 1ift capebility is greatest at sea



level with low temperatures and diminishes at higher elevations and
higher temperstures,

The Army, in 1969, proposed to begin development of an HIH capable
of 1lifting 23 tons under environmental conditions of 4,000 feet above
gea level and 95°F temperature. The Navy recommended development of a
shipboard compatible helicopter that would 1ift heavy equipment weigh-
ing up to 18 tons at sea level, 90°F, for Marine amphibious assault
operations and for a future ship-to-ship logistic support role.

At this time, congressional interest was expressed in an HLH that
would satisfy the requirements of both the Army end the Navy. A DOD
task force studied the matter and concluded that a single HLH could not
be designed that would meet the Army's minimsal heavy 1ift requirements
and still be shipboard compatible. The primary obstacle is that an HIH
of a size and weight needed to achieve this 1ift capability would be
too large to be based on Navy amphibious assault ships.

The DOD approved a program on September 17, 1970, which specified
joint Army end Wavy development of a heavy 1ift helicopter rated at
22.5 tons at sea level, 95°F, starting with the development of critical
components. The Army was deslignated as lead service for the develop-
ment program.

In February 1971 the Army received proposals from five contractors
for the critical componente phage of the development program. However,
the DOD concluded that none of the proposed helicopter designs were
fully compatible with the Navy's amphibious assault ship (IHA) from an

operational point of view,



On May 7, 1971, the DOD approved the Army mansged HIM program and
authorized the Navy to submit its request for & smaller shipboard
baged helicopter. The Navy proposed a program to improve the CH-53
series helicopter and designated the improved version as the CH-53E,
The DOD authorized the CH-53E development effort to be limited initially
to two prototypes.

On June 25, 1971, the Army swarded a contract to the Boeing Vertol
Company for the critical components phase of the heavy 1ift helicopter
development program. The work under the contract is scheduled for com-
pletion in June 197k, It provides for design, comstruction and test of
critical components for a 22.5-ton payload helicopter. The critical
components comprise such items as the rotor drive system, cargo hand«
ling system, and flight control system. From this phase the Aray ex-
pects to gain:

~=increased technical knowledge to reduce the risk of devel-
oping a 22.5-ton helicopter, and

--5 cost data bagse to assure that cost estimates for such a
helicopter are credible.

The contract was modified by the Army on Jamuary 29, 1973, to include
& single prototype.

On September 29, 1972, the Navy awarded a contract to Sikorsky
Aircraft for continued design and fabrication of two CH-53E prototype

aircraft. This phase is scheduled for completion in October 197k,

SCOPE OF REVIEW

Information on the hegvy 1ift programs was obtained by reviewing

plans, reports, correspondence, and other records and by interviewing
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officisls at contractor plants, the gystem program officesg, interme-
digte and higher commands of the Department of the Army, the Department
of the Navy, and the Office of the Secretary of Defense. We evaluated
menggement policies and the procedures snd controls related to the
decision-making process, but we did not make detailed analyses or
audits of the basic data supporting program documents. We made no
attempt to: (1) assess the military threat or the technology, (2)
develop technological approsches, or (3) involve ourselves in decisions

while they were being made.



CHAPTER 2

THE ARMY MANAGED HLH PROGRAM

The HIH will be used by the Army in both logistical and tactical
missions.,

The logistical mission involves the off-loading from ship to shore
of contalnerized cargo. The HLH is needed in situations where it alone
could provide this 1ift capability--situations such ss arise at unim-
proved ports where craneg are not available on shore to perform this
service,

The tactical mission involves 1ifting heavy tacticsl equipment
such as vehicles, artillery pieces and construction equipment for on-
shore cperations.

Army requirements documents dating from 1969 showed a need for a
helicopter designed to 1ift, as its primary loads, equipment weighing
up to 23 tons at 4,000 feet asbove ses level, After the Congress directed
that the new helicopter be designed so that it could be usable by both
the Army and the Navy, the Army accepted DOD's proposal that it reduce
its requirement to a helicopter that would 1ift 22.5 tons at sea level,
95°F, in an effort to make the helicopter shipboard compatible.

With the design thus reduced, the HLH will still be too large to
meet the Navy's shipboard basing requirement, namely, hangar deck bas-
ing on the amphibious assault ships (IHA and LPH classes). It could be
used, we understand, for Navy land based heasvy 1ift operations. The
16-ton CH-53E, which the Navy is developing, will be small enough to

be operated, maintained and based on Navy amphibious ships, specifically,
the IHA and LPH.
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The new HLIH still leaves the Army without the capability of lifting
some of its heavy tactical equipment at higher elevations unlesgs fuel
end range are reduced. This is because the 1ift capability diminishes asg
elevation increases. At 4,000 feet above sea level, 95°F, for example
(the Army's primary operating condition for tactical missions), the 1lift
capability of the HIH is currently estimated to be 19.2 tons.

The HIH design point was fixed at 22.5 tons so that it could handle
cargo transported in containers which have a gross maximum capacity of
22.4 tons. This is the capacity of the MILVAN container, 6700 of which
the Army now owns. But by far the larger portion of the DOD's container-
ized shipments overseas are made under contract with commercial haulers.
The 20-foot commercial container has the same 22.h-ton capacity as the
MILVAN.

The larger commercisl containers have grester capacity. The Army
informed us that the larger containers sccount for more than 70 percent
of the cargo moved. The HIH is expected to lift many of the larger-sized
containers too, depending on their cargo-laden gross weight. |

Up to now most shipments have been by conventional breskbulk fleet,
Breakbulk ships are slated to be replaced by a fleet featuring a contain-
erized shipment system so that the percentage of containerized cargo out-
bound from the United States is expected by the Army to increase by 1975
from its present 50 percent to about 75 percent of all cargo shipped.

1t has been estimated by the Army that in a combat environment amnmu-
nition represents about 60 percent (by weight) of the dry bulk cargo that

would be shipped to a theater.
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The shipment of ammunition in the Continental United States in-
volves certain gafety and security risks and this is one reason why cone
tainers have rarely been used up to now for this purpose. The Army is
trying to resolve these problems so that it will be able to use con-

tainers for spmuiition shipments.

SHIPBOARD COMPATABILITY

In its requests for proposals, the Army specified that the heli-
copters were to be designed within certain size and weight limitations
so that they would be shipboard compatible with the LHA. Of the five
designs submitted in response to the requests for pwoposals, two were
in accordance with the limited dimensional and weight details specified.
However, the Source Selection Advisory Council concluded that none of the
proposed designs were fully compatible with the amphibious asseult ship
(LHA)--that is, capable of having the required maintenance performed on
board the LHA, This is planned to be the Kavy's largest amphibious ship.

A Conference Report on the 1972 Appropriations Bill, dated Decem-
ber 14, 1971, directed the DOD to revise the Army heavy 1ift helicopter
design so that it would be sﬁitable for shipboard use by the Navy. The
DOD, however, has not moved in the direction indicated in the Conference
Report. In fact, it has eliminated from its sdvanced technology compo-
nent program certain items which apply to shipbosrd compatibility re-
guirements. It has been the DOD position that it is not practicable or
desirable to constrain the operational capability of the Heavy Lift
Helicopter so that it could be based on Navy ships.

The degree of shipboard compatibility that current and planned DOD

helicopters have with Navy ships is contained in the following table.
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DEGREE OF COMPATIBILITY WITH NAVY SHIPS

bArmy
Heavy Tift
Avietion Classes ben.h7c CH-53D Cl-53E Helicopter
CVA~59 T X X T
CVA-L1 T X X T
CVA~19 T X X 7
CVS- 9 T X X T
IHA- 1 B X X i\
LPH- 2 T X X 8y
Non-Aviation Classes
IPD- 1 T T T ay
IXA- 113 p T T H
AFS- 1 H H H 0
AOE~ 1 T T b H
AOR- 1 T T T H
T8D- 28 T T T H
L3D- 36 T T T H
LST-1179 T T T 0
AR - 26 H H H 0

NDeployable, with no physical restrictions (Hangar deck based).
Temporary basing/operation (Flight deck based).

Hover/1ift operations only.

Incompatible with obstruction clearance or flight deck strength.

O =3
P

Note: “The quadricycle landing gear was eliminated from the advanced
technology component program. By doing this, the Army eliminated
the temporary basing/operaﬁion capability of the helicopter with
the LPH and LPD class ships.

PThe Navy advised us that neither the CH-L7C nor the HIH have

folding yotor blades and therefore are not deployable without
physical restrictions.

OPERATIONAL AND Pavioap rEqummamr  bEol DOCUMENT AVAILABLE

In 1969, the Ar@y regquirements for & heavy 1ift helicopter specified

one that could 1ift a 23-ton psyload at 4,000 feet altitude, 95°F tempera-

ture, hover ocut-of-ground effect, 500 feet per minute rate of climb, and

the ability to transport the load 100 mauticel miles. These reguirements
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were developed from a study which shows that to have a 95 percent proba-
bility of mission success a helicopter must be capable of lifting its
designed payload under these environmental conditions, and in a hover
out-of-ground effect. The payload requirement was based upon the Army's
need to 1ift the following items of essentisl equipment: maximum
loaded MILVAN container (22.4% tons), mechanized infantry combat vehicle
(22 tons), self-propelled medium artillery (22.5 tons), bridging (20
tons), dozer (23 toms), air defemse artillery (19-20 tons), and mobile
gsupply vehicle (20-21 tons).

The Army subsequently received DOD and Congressional approval for

en alternate helicopter design with a 22.5-ton payload at sea level,

95°F temperature, hover out-of-ground effect. At 4,000 feet altitude,
95CF temperature, hover out-of-ground effect, the Army currently esti-
mates the 1ift capability of the HIH to be approximately 19.2 tons. If
this capability is realized the Army believes the HIH will be capeble
of lifting the essential tactical equipment enumerated above by reducing
the amount of fuel carried and the mission range.

As noted earlier, the helicopter's 1ift capability would be in-
fluenced by atmospheric and other factors. Thus, just as it estimates
a 19,.2-ton 1ift capability for the shore based missions, so does the
Army estimate that given the operating conditions of ses level, 90°F,
hover in-ground effect, the HIH would be able to lift containerized and

other cargo weighing up to 33.6 tons.

BEST DOCUMENT AYRULARLE
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LOGISTICAL MISSION REQUIREMENTS

The Army, in testimony before congressional committees, has stated
that the hegvy 1ift helicopter's greatest impact on the operations of
8ll types of maneuver forces would be its ability to 1ift the fully
loaded MILVAN container in ship-to-shore and aerial port clearance move-
ments. Army officials have told us that their testimony was intended bo
cover not only the MILVANs but also the more frequently used standard

commercial containers.

Containerized Shipments of Military Cargo
From the Continental United States

The majority of cargo shipped overseas is loaded into 35- and
L4o-foot containers. Statistics furnished by the Army show that the fol-

lowing shipments were made in these containers in fiscal year 1972:

Container Up to 16 to 21 to Over
Size 16 tons 20 tons 25 tons 25 tons
35-foot 23,86k 12,226 15,390 19
Lo-foot 23,471 7,384 5,686 110
TOTAL 16,935 19,610 21,076 129
DRSS haommweRmes 0 Spepsmen 0 S

The Army states dhat at sea level the HLH would be capeble of
lifting all of the larger containers loaded up to 22.5 tons and, under
certain conditions, some whose gross weight is higher.

Although the larger containers carry most of the military cargo
shipped overseas, the HIH design point of 22,5 tons was based on the
proposed use of the 20-foot container loaded to its gross 22.4-ton weight.

The Army statistics show that the HLH would have been capable of

lifting virtually all shipments in 20-foot contalners made from the

- 12 -
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Continental United States during the fiscal year 1972, The breakdown

of these shipments, by weight, follows:

Gross Container Weight Number of 20-Foot Containers
Up to 15 tons 48,514
16 - 20 tons 11,950
Over 20 tons 206

Containerized Shipments of Ammunition

Army officials also stated in testimony that there are three cate-
gories of items that would fill a MILVAN container to its maximum gross
weight~-ammunition, spare parts and items such as engineering barrier
materiel. Due to constraints on the transporting of ammunition, MILVAN
containers have rarely been used to ship this item.

The Army expects the use of MILVANs for ammunition shipments to in-
crease as a result of progress recently made towards resolving several
of the attendant problems. It is trying to resolve problems connected
with the uge of commercisl containers for amminition shipments so that
these, too, could be used for this purpose.

Three factors which have limited the use of MILVANs and commercial
containers for asmmunition shipments are (1) the difficulty of achieving
economic cube utilization with smmunition-laden MILVANs, (2) problems
with safety and security, and (3) the limited number of availsble ammuni-
tion ports which could handle these shipments.

The Army, in an Ammunition Container Criteria study, found that
current ammunition pallet configurations were such that the utilization
of the.full MILVAN payload capacity of 22,4 tons was impracticable, ex-

cept for the most dense items such as bombs and large caliber projectiles.

- 13 -
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Cube utilization is particulerly important in moving any cargo overseas
in containers since both port handling and transocesnic line-haul costs

are based on volume rather than weight. 8Significant economic penalties

are incurred when container cube ig poorly utilized. The Army advised

us that it is currently revising its ammunition pallet configuration to

permit better utilization of the full 20-foot container capaeity of 22.4

tons.

The use of containers for the shipment of ammunition has also been
limited by safety and security factors which require placing restrictions

on transporting ammunition over highways and rail lines. Storage loading

and movement of smmunition is closely regulated by various sgencies in-

cluding DOD, the Department of Transportation, the Coast Guard, and the

Bureau of Explosives.

Further, the Army informed us that most ports currently have only a
limited capability for handling the shipment of containerized emmunition.

The Army informed us that the safety questions have been resolved
to the extent that MILVAN containers were certified by the Department of

Transportation in February 1973 for the shipment of ammunition for a

period of one year. The Army is trying to resolve problems comnected

with the shipment of ammunition in commercial containers so that thesge,

too, could be utilized for this purpose.

The Army also told us that port factlities are being upgraded so

that more will be able to handle containerized shipments.

The Army also furnished us with statistics on seven recent test
shipments of containerized ammmition. These averaged out to a gross
weight of 18.6 tons per container. As test data is developed and re-
maining loading snd safety questions pesolved, the Army anticipates that
the median gross weight will be approximately 20 tons per container.

- 1k -



CHAPTER 3

NAVY CH-53E PROGRAM

The CH-531 18 Lo ue » shipbonrd compnbible helicopler for the
perarmanee of certatn Navy and Marine Corps missions, Shipboard
compaltible helicopters are primarily used for the Marine Corps'
amphibious assault mission,

The CH-53E program is designed to provide a big increase in 11t
capability over the helicopters currently available without having to
signilicantly advance technology. Since most of the critical compo-
nenls o the CH-53FE will represent strengthened znd tested versions
of' helicopter components in use, it is considered a low risk progran.
The curreni, development plans call for the [irst CH-53F té be delivered
in 1977, about 3 years hefore the Army managed heavy 1ift helicopter.

The (H-531 is being designed to 1ift 16 tons at the
operating conditions of sea level, 70°F {emperature, and 100 nauticel
miles., Tts 1ift caprbility will be affected when environmental con-
ditions chnange, for example, when operating at higher elevotions and in
hirher temperstures. A comparison of its 1ift capabilities with thosec
of other helicopters used by the services, under various operating

conditions, is shown in the following table,

et N AUBLE
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PAYLOAD CAPABILITIES

Helicogters
Operating Condition CH-53D bon_l7c 8CH-53E

Sea level, 90°F, hover in-ground
effect, 100 nautical miles 7.2 tons 10.5 tons 16.1 tons

Sea level, 95°F, hover out-of-
ground effect, 100 nautical
miles 6.9 tons 10.1 tons 13.4 tons

3,000 feet altitude, 91.5°F,
hover out-of-ground effect,

100 nautical miles 4,5 tons 9.3 tons 10.0 tons

4,000 feet altitude, 95°F,
hover out-of-ground effect,

100 nautical miles 3.7 tons 8.5 tons 8.9 tons

3payloads for this helicopter are based upon its designed
operating capabilities.

bArmy version without automatic blade fold, non-corrosive
material, armor, or Navy avionics, which the Navy advised
would reduce payload by one ton under each of the operat-
ing conditions cited above.

CH-53E LIFT CAPABILITY CONSTRAINED

BY SHIP COMPATIBILITY REQUIREMENT BEST DOCUMENT AVA!LABLE

The CH-53E, as designed, provides the Navy and Marine Corps with
a significant increase in 1ift capsbility and meets the ship compati-
bility requirement., At the same time, this requirement constrains the
CH-53E from lifting some of the heavier mission equipment. The Army
managed heavy 1ift helicopter is being designed to fill all services'
neéds for heavy 1ift in shore based operations.

The degree to which the current inventory of helicopters, the
CH-53E, and the Army managed heavy 1ift helicopter, could accomplish
Navy and Marine Corps missions iz shown in Appendixes I and II. Exam-
ples of Navy and Marine Corps missions and the extent to which the
CH-53E is being designed to perform them are described below.

- 16 =



Marine Corps Missions

Each“of the Marine Corps missions involves or results from an
amphibious landing where in some cases the CH-53E may be required to
operate at 3,000 feet altitude, 91.5°F temperature. Although the per-
formance of the CH-53E should surpass that of current inventory heli-
copters, there are still several types of divisional equipment which

the CH-53F will not be able to 1lift at that altitude.

I. Amphibious Assault

To perform this mission, the Marine Corps requires that the heli-
copter be shipboard based on amphibious ships and be capable of lifting
troops and equipment ashore in a mid-range amphibious asssult,

Presently, the primary agsault vehicle for this mission is the
CH-53D, which has operational capability of 1ifting a payload of 7.2
tons st sea level, QO°F temperature, hover in-ground effect, on a 100
nautical mile mission. On assault missions, where range is a factor,
the CH-53D can lift 4 tons within a 227 nautical mile range. This
capability indicates that the CH-53D can adequately perform the mis-
sion of lifting troops in an assault.

At sea level, 90°F, hover in-ground effect, the Navy states that
the CH-53E will 1ift 9k percent of the projected (mid-range) Marine
Corps equipment that may require tactical 1ift during amphibious
assault. This compares to 36 percent which can be lifted by the CH-53D
and 65 percent for the CH-U7C. A shore based HIH with a 22.5-ton pay-
load, at sea level, would be able to 1ift 100 percent of this equip-

nent.

-17 -



For missions which may require operations at 3,000 feet, 91.5°F,
the CH-53E would be able to lift 81 percent of the combat equipment

requiring tactical 1ift, according to the Navy.

II. Retrieval of Downed Alrcraft and Heavy Equipment

This mission involves operations ashore subsequent to an amphi-
bious landing and may involve operating conditions of 3,000 feet,
91,5°F. 1In an aircraft retrieval from a combat zone, the Navy does
not expect that the retrieval of high performance fixed wing aircraft
will be g factor since these aircraft are normally totally destroyed
upon ground contact. Downed helicopters, on the other hand, seldom
sustain serious dsmage and, if expeditiously recovered, can be quickly
repaired and returned to an operational status,

The Navy states that the CH-53E will be capable of returning all
other models of Marine Corps assault helicopters at altitudes in excess
of 3,000 feet and at temperatures greater than 91.5°F, The Navy also
states that the CH-53E will be capable of recovering a downed CH-53E
at altitudes near sea level. This could also be accomplished under
the 3,000 foot/91,.5°F condition but a certain amount of disassembly of
the downed heliceopter for the purpose of weight reduction would be
required,

In the recovery of projected Marine Divisional equipment weighing
in excess of 8 tons, the Navy anticipates the CH-53E will 1ift 81 per-
cent of such equipment at 3,000 feet, 91.5°F and 94 percent at sea
level, 90°F, This capability, while below that of the shore based HLH,

is & gquantum improvement over currently operational helicopters.
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III. Tactical Movement of Weapons and Equipment

The Navy expects the CH-53E to be able to 1ift 94 percent of
Marine Corps weapons snd tactical equipment during operations ashore
at sea level, 90°F. For missions which may require operations at 3,000
feet, 91.5°F, the CH-53E is expected to 1ift 81 percent of that equip-
ment.

A Marine Corps Tsctical Mobility Study, completed in 1972, indi-
cates that at sea level, the CH-53E will 1ift all esgsential items re-

quired to establish and support Marine aviation ashore.

Navy Missions

I. Vertical On-Board Delivery Services for
Ships not in Company with a Carrier

This mission is based upon the need to deliver high priority fleet
freight, mail and passengers directly to all ghips, permitting them to
remain on station for greater periods of time. This service iz not
presently available to ships which are not in the company of a carrier
but it is being patterned after the carrier on-board delivery services
available to ships in the company of s carrier.

A specific psyloasd and range have not been specified by the Navy
for this mission. The increased range/payload capsbility of the CH-53E
over the CH-53D is the reason the Navy is specifying vertical on-board
delivery -as its prime mission for a CH-53E. The Kavy has estimated
that the CH-53E will be capable of delivering a 3.5-ton payload a dis-
tance of 1,080 nautical miles, For the CH-53D to obtain a range which
would be useful for this mission, it would necessitate the addition of

external fuel tanks at the expense of payload 1ift capability. The
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Navy estimates that the CH-53D helicopter with external tanks could
deliver a 3.5-ton payload a distance of 520 nautical miles. We were
sdvised by the CH-53D project officer that the Navy has installed fuel

tanks on at least two of its CH-53Ds.

IT. Removal of Battle Damasged Aircraft
from Aircraft Carrier on Station

There are 26 types of Navy aircraft, weighing from 2.5 to 33.5
tons, which may require helicopter l1ift from an aireraft carrier, This
data was obtained from the Navy's heavy 1ift helicopter requirements
study.

The Navy stated during fiscal year 1973 hearings before the Senate
Committee on Armed Services that the CH-53E can 1ift and transport 92
percent of the projected 1975 Navy aviation inventory up to 100 nautical
miles. If envirommentsl conditions increase above the CH-53E's design

point capability, this percentage would decrease.,

ITI. Movement of Mobile Construction
Battalion Heavy Equipment

The Navy states the CH-53E will 1ift 88 percent of the heavy equip-
ment in this mission and that it would require a 36-ton lift capsbility
to significantly increase this percentage. We verified that the
CH-53E should be capable of lifting 88 percent of the types of heavy
equipment at sea level, 90°F, but that the Army heavy 1ift helicopter,
with a 22.5«ton 1ift capsbility at sea level, should be able to 1lift
97 percent of this heavy equipment.

Since this is an sashore mission, it is necessary to evaluate the
CH-53E on its ability to 1ift this equipment when operating at a condi-

tion more demanding than sea level, 90°P temperature (such as 3,000

- 20 -
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feet altitude, 91.5°F temperature). At this more stringent condition,
the CH-53E is designed to 1ift 75 percent of the types of equipment in

this mission.

IV. Losding and Off=-loading Ships
in Unimproved Ports

This mission requires the rapid and responsive logistical support
following an amphibious assault, and the support of advanced naval
units and facilities ashore. The Navy states that the MILVAN contain-
erization concept will sapparently be the major supply handling method
of the future and that the CH-53E capability can significantly assist
naval forces in this regard. The Navy will have to limit its denser
cargoes to a gross weight of 16 tons per MILVAN, instead of the 22. k-

ton MILVAN maximum.

GEST DOCUMENT AVAILABLE

-21 -



eliconurr
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" The CH-UTC and HIH are not fully shipboard compatible with the IHA and
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