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NOTICE

We are pleased to supply this document in response to your request.

is an

The acquisition of technical reports, notes, memorandums, etc.,
1ter

active, ongoing program at the Defense Technical Information Cel
(DTIC) that depends, in part, on the efforts and interests of users and

contributors.

Therefore, if you know of the existence of any significant reports. etc.,
iving copies

that are not in the DTIC collection, we would appreciate recel
or information related to their sources and availability.

The appropriate regulations are Department of Defense Instruction
5100.38, Defense Technical Information Center for Scientific and Technical
Information (DTIC): Department of Defense Instruction 5129.43, Assign-
ment of Functions for the Defense Scientific and Technical Information
Program; Department of Defense Directive 5200.20, Distribution State-
ments on Technical Documents; Military Standard (MIL-STD) 847-A,
Format Requirements for Scientific and .chhnicul Reports prepared .by
or for the Department of Defense; Department of Defense Regulation
5200.1-R, Information Security Program Regulation.

Our Acquisition Section, DTIC-DDA-1, will assist in resolving any quest;‘:;s
};0” may have. Telephone numbers of that office arc: (202) 274084 5
274-6874 or Autovon 284-6847, 284-6874.
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FOREWORD

The Army Scientific Advisory Panel (ASAP) conducted its Summer
Study '76 at the Armed Forces Staff College, Norfolk, Virginia, during
the period 19-30 July 1976. The Panel addressed the theme of Future
Systems through the six subgroups of Armament, Aviation, Electvonic,
Missile, Mobility, and Soldier Support Systems.

Thirty-six individuals from the ASAP and sixty representatives
from the Department of the Army General Staff and major commands parti-
cipated in the two week study. The Specific tasks of the participants
were (1) to examine the compatibility of two documents - the Science and
Technology Objectives Guide (STOG), which delineates desired operational
capabilities in various categories, and the systems development plans
prepared by the Army Laboratories - and (2) to determine if the lahoratory
programs contained the approrriate technology efforts to achieve the
desired systems capabilities. It was reyuested that in the process that
technical efforts non-supportive of the STOG or of marginal value be
jdentified., Three ancillary tasks were subsequently added by which sub-
group chairmen were requested to: (1) assist US Army Training and Doctrine
Command (TRADOC) representatives to acquire and interpret significant
material for use in input for STOG-78; (2) identify and describe ideas
to be pursued by TRADOC in cooperation with U, S. Army Materiel Develop-
| ment and Readiness Command (DARCOM) using Concept Development and Valida-
‘ Eion (CDV) funds; and (3) suggest new initiatives appropriate for Army

&D.

4 -

The Summary Study participants arrived at a general concensus in
their respective reports regarding the STOG. First of all, they felt that
it is a good vehicle for providing guidance to the laboratories as well
as a mechanism to conduct a dlalogue between develoner and user. The
laboratory programs are generally responsive to the STOG and have improved
in relevance to requirements over that. of previous vears. Most techno-
logy base efforts relate to some Science and Technology Objective (STO)
to varying degrees. The level of detail of the STOG appears appronriate;
however, the STOs should not constrain good laboratory efforts in high
pay-off areas. The participants heartily endorsed the concept of having
the STOG replace a variety of other guidance documents and serve as a
guidance directory.

. e b e e - ——
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The STOG can be expicted to be more useful and relevant in subsequent
iterations, but it should not become so institutionalized that other
opportunities for providing guidance and exchanges are precluded. The
document should convey the user's comments on how he fights and his
perception of desired systems capabilities and not closely specified
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solutions. Soldier support technology, as well as techniques for
better utilization of hardware in support of Corps of Engineers
missions, should be covered more adequately in the STOG. The subject
nf smoke as a problem area arose in all areas examined.

Lastly, the STOG should include provision for countering advanced
and alternate threats and reflect a strong intelligence input. A time
frame should be identified in the STOG. ’

The reports of the subgroups are being published as six separate
documents, each with a summary of recommendations near the beginning
of the volume on colored paper. The documents are on file with the
Defense Documentation Center. The value of Summer Study '76 will be
the extent to which the appropriate Army managers find the conclusions
helpful,

ii

P B B Cem - 4 o - . A i
R s S T B T R IV U SPUUHIORN 1 - LW SE RS2 |



B S

SECTION 1

INTRODUCTION & RECOMMENDATIONS

ARMY SCIENTIFIC ADVISORY PANEL
SUMMER STUDY 1976
N Subgroup #5 -- Mobility

Subgroup #5 has adopted the Quadripartite Objective (Q0) for
Tactical Mobility as shown in Section H, 1026 of the Science and Tech-
nology Objectives Guide FY-77 (STOG 77), as the primary constraint for
its task. Only ground support aspects of Air Mobility were covered since
aircraft themselves are assigned to a separate subgroup. Some elements
of Q.0. 1024 Strategic Mobility/Logistics have also been considered as
they affect Logistics over the shore.

Most of the functions covered by this definition are carried out
by MERADCOM, Army Corps of Engineers, and TARADCOM. All of their
current programs were examiried in detail and each program elements was
compared with the relevant Science and Technology Objective (STO). These
elements not covered by STO's were analyzed and where, in the opinion
of the subgroup, a new STO is required, it is so noted.

Each of the commands (or Corps) references to above has its own
section in the following report. Each section has its own introduction,
findings, recommendations, and rationale. Where appropriate, recommen-
dations f{u.: the use of Concept Development and Validation Funds (CDV)
are indicated in each section. . ’ :

Interpretations of the individual reports to cover the overall
aspects of mobility as well as general conclusions and recommendations
are contained in Section 5. '

On the following three pages are the pertinent recommendations for
the programs of the OCE, MERADCOM, and TARADCOM.
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TARADCOM PROGRAMS

COMBAT AND TACTICAL SUPPORT VEHICLE SYSTEMS

I'ODELING AND SIMULATION
TEST BED VEHICLES
ADVANCED SYSTEM CONCEPTS

VEHICLE SUBSYSTEMS AND COMPONENTS

°

HIGH-TEMPERATURE, LIIGH EFFICIENCY ENGINES
INFINITELY VARIABLE TRANSMISSIONS
EXTERNAL, SELF-CONTAINED SUSPENSIONS
TRACKS AND WHEELS

ACTIVE AND PASSIVE PROTECTION

CW/BW PRCTECTION

VEHICLE MOBILITY TECHNOLOGY BASE

MATERIALS
COMBUSTION
FUELS

HEAT TRANSFER
DYNAMICS

Recommendations
Add New
Cancel 0K Program STOG
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SECTION 2

CORPS OF ENGINEERS PROGRAM

I. INTRODUCTION

The following report is organized into a section outlining the
procedure followed by the Sub-committee, a section containing generalized
findings and recommendations, and a set of separate statements relating
to each STOG paragraphs judged to be relevant to the COE programs. This
set of statements, which forms the real substance of the report, includes
a description of relevant program elements, a judgment concerning their
responsiveness to STOG requirements, and recommendations. The recom-
mendations derive from a brief descrintion of perceived problem areas.

II. FINDINGS

From a consideration of the material presented to the Subcommittee
three very general conclusions can be drawn:

1. Much of the existing program of the COE is responsive to STOG
requirements. However, because much of the COE program is devoted to
the development of engineering procedure, in contrast to items of hard-
ware, the relevance of many of the COE work items is indirect. That is,
the effort is focused on how best to use equipment, or on aids to
engineering design, or on methods of making the best possible selection
from among candidate hardware items, rather than being directly relevant
to the hardware item itself.

2. There are, hovever, important STOG items that are clearly within
the purview of the COE which the existing COE programs do not adequately
address. The inadequacies that have been noted are rarely due to over-
sight; in virtually every instance there is at least some minimal
program. It can bea concluded that the inadequacy is one of funding
rather than concept.

3. The STOG does not adequately identify all important technology
objectives. It is our judgment that combat effectiveness is at least
as dependent upon software as on hardware. The way we fight is as
critical as the things we fight with. The latter is adequately
covered in the STO0G~77, but the former is hardly recognized. The
development of what might be called software end-items (such as math-
ematical models that predict the performances of equipment items in
various terrain and climate situations) js =z much a matter of tech-
nology development as is hardware and requires its own supportive
basic and development research.
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ITI. RECOMMENDATIONS

A generalized Summary of the COE program elements with categories
of recommendations concerning them are shown in Figure 1. The

categories are to be interpreted as follows: 'Cancel” - terminate
an existing program; "OK" - at least a portion of the program is on
tarfet; "Programs Add" - either level of effort should be increased

or a new program added; and, "New STO" ~ add a new STO paragraph. The
detailed recommendatieis are to be found in the following statements.

1V. RATIONALE

The follicwing Rationale Section will address these spec.fic STOG
paragraphs.

REFERENCE TARLE

STOG Paca.

Number Abridged Subject
2,2 Topographic products for land combat forces
2,3 Rapid map production for combat forces
3.4 Real-time transmission of HC&G data
4,3 Docks and piers for contaiuer ship off-loading
4.6 Surface preparation to support heavy vehicles
5.3 ) Highly mobile lightweight multipurpose comhat vehicle
5.5 Capability within combat units to limit enemy mobility
5.10 Land navigation for individual vehicles
6.8 Earth pz2netration warhead for cratering
6.9 Survivability of combat support vehicles
8.2 Air defense missile vehicle to keep pace with combat forces
8.3 Alr defense gun vehicle to keep pace with corbat forces
9.1 Emplacement of minefields and other barriers

———
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REFERENCE_TABLE (Con't)

STOG Para.
Number ABRIDGED SUBJECT
9.3 Engineer support in crossing wet and dry gaps
9.5 Soil stabilization to improve trafficability
¢.9 Improved topographic mapping capabilities
9.10 Tactical engineering in cold regions
9.11 Tactical e¢ngineering in hot humid and hot dry regions

STOG: 77-2.2 - Topographic products that are more responsive to the

needs of the land combat forces.

Relevant Programs: Proponents:
6.1 A/B 52 C Corps of Engineers
6.2 A/A 855 Defense Mapping Agency
6.3 A/D 862 ’

Description of Programs:

1. Fiéld test a facility (van, equipment, and staff) for far-
forward exploitation of photographic and other products
obtained with RPV's or other sensor platforms.

2. Conduct evaluation tests with 9 experimental map products
designed to provide specialized terrain information to specific
tactical combat forces,

3, Continue exploratory development of Army Terrain Information
System (ARTINS) by:

a. development of a catalog of terrain data that must be
included;

b. development of internal orzanizalional strategies for
storage and retrievil;

c. development of standardized user-oriented formats for display
products;

d. evaluate computer hardware and software developments for
potential in systematic upgrading of system capability.




4. Develop high-speed automated image-matching strategies, for
integration, including mutual rectification, of imagery
obtained by different sensor svstems, including imaging radar,
infrared scanners, and multispectral photogranhs,

5. Tests of various map conceots under field conditions (MAPRO)
to determine best combinations of colors, svmbols, and formats
for conveying special-purpose information.

Appraisal of Programs:

Existing program supports STOG and is of good quality. However,
rapid update of maps, and rapid methods of combining data from two or
more maps, appears to require more emphasis.

Recommendation:

Problem Area: Existing methods of compilinj. terrain data to
configure special-purpose maps appear to be too slow to meet tactical
planning needs. This is of special importanca 'rith respect to the
intelligence template concept, when data on eneuny dispositions, either
real or conjectured, are combined with terrain data to serve as a basis
for evaluating potential enemy movements.

?roposed Action: Develop very rapid methods (praobablv vis the
medium of digital data files) of updating terrain data and incorrorating
intelligence information for use in map products, and for combining
selected dgta from two or more map sources (or digital data files) to
produce map products configured to user neceds. '

STOG: 77-2.3 Rapid production of maps for tactical forces.

Relevant Programs: Proponents:

6.1: A/B 52 C Corps of Engincers
6.2: A/A 855 Defense Mapning Agencv
6.3: A/D 862

Description of Programs: Status of ongoing programs not known.

Appraisal of Programs: No appraisal possible but requirement is valtd.

There is an extreme urgency for a capability to update topographic
products rapidly.

Recommendation:

Problem Area: Existing methods of updating terrain data and
producing maps therefrom are too slow and require too much manual
labor to meet the requirements of rapidly-maneuvering tactical
forces. The apparent need is for a capability for verv rapid (near

8
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real-time) production of topographic maps of any selected locality
at any specified scale and contour interest. This need is closely
related to the Recommendations for STOG, Paragraph 77-2.2.

Proposed Action: Obtain assurances that a stroug program is in
being to develop a capability to update terrain data maps rapidly.

STOG: 77-3.4 Transmission of mapping, charting, and geodesy (IC&G)
products in graphic form.

Relevant Programs: Proponents:
National effort extensive, Electronics Command
nuch of it in civil sector. Corps of Engineers

Description of Program: Status of on-going programs unknown.

Appraisal of Program: STOG paragraph entirely justified. Very impor-
tant that adequate attention be paid to methods of transferring raw
imagery data from the sensor platform as rapidly as possible to the
tactical combat forces.

Recommendation:

Problem Area: Among the most valuable items that could be provided,
the tactical combat forces would be imagery (conventional optical,
infrared, image-forming radar, etc.) of the battle area in real time.
Such imagery has the prospect of showing last-minute changes in terrain
conditions, locations of enemy forces, smcked areas, and so on, but
it would be of maximum benefit only if it is available in near real
time.

Proposed Action: Recognize need for a program to develop hardware
and software required to convert imagery obtained by reconnaissance
platforms (piloted airecraft, RPVs, satellites) into digital format,
transmit the date via telecmetry to a receiver in the combat forces,
where the image is reproduced in hard copy (or as a scene displayed
on an image-forming device) for immediate interpretation and use.

STOG: 77-4.3 Capabil'ty of rapid port construction and cfficient
discharge from container shigs.

Relevant Programs: . Proponents:
Combat Support Enginecering Corps of Enginecers

Logistics of the Shore
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Description of Program:

1. Definition of engineer effort required to support various
operations systems and concepts, and design of R&D programs to
eliminate current inadequacies in capabilities.

2. Develop designs for prefabricated modules for piers to sup-
port container-handling equipment.

3. Develop designs for self-elevating steel barge plers.

4. Develop design criteria for container storage areas and
facilities. -

Appraisal of Program: Existing program supports STOG and is of good
quality.

Recommendation:

Problem Area: Existing capabilities for off-loading and handling
containers in austere environments (i.e., without the facilities of
a major seaport) appears to be almost wholly inadequate. The entire
process of developing the necessary capabilities must be greatly
accelerated if over-the-shore operations are seriously contemplated.

Pfqposed Action: Accelerate program to develop both self-
emplacing piers and prefabricated pier modules.

’

STOG: 77-4.6 Methods of surface preparation to support heavy vehicles
across beaches and other soft ground.

Relevant Programs: | Proponents:
(Combat Support Engineering - , Corps of Engineers

Logistics Over-the-Shore)
(Combat Support Engineering -
Lines of Communication)

Description of Programs:

1. Development of systems for enhancing beach trafficability,
through expedient surfaces (mats, membranes, confinement systems),

2. Development of expedient methods of constructing access routes
using indiginous materfals and existing engineer equipment.

10
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3. Full-scale field trials using promising soil stabilization
materials on problem soils. (This program will be reduced to a
minimal level of effort — i.e., maintenance of the state of the art --
upon conclusion of field trails.)

Appraisal of Programs: Existing program appears to be responsive to
STOG and of good quality. Experience suggests that extensive soil
stabilization by chemical means, especially for heavily-travelled
areas is likely to be ineffective without very large expenditures

of time and effort. The phasing-out of research to discover or
develop chemical stabilizers is thus appropriate as noted in Item 3
above. Two program recommendations and one STOG change appear
justified.

Reczommendations:

P U

1. Problem Area: During dry weather, dust cased by moving
vehicles is a major problem in virtually all climat:s. It reduces
rates of movement, increases rates of engine wear, and reveals
positions to enemy observers. While dust-suppressing stablization
does not appear to be feasible as an aid to the actual combat forces,
it does appear to be possible along supply routes, in vehicle marshal-
ling areas, and so on.

Proposed Action: Develop material and/or procedures that will
suppress dust along roads and trails, in depot storage areas, ete,

2. Problem Area: Experiences to date suggest that soil stabili-
zation with chemicals is too time-consuming, and in most instances,
requires special equipment that would be difficult, if not impossible,
to deploy and support in a combat area. &

Proposed Action; Investigate potentiality of low-cost, low-weight,
surface reinforcement systems (mats, membranes, nets, etc.).

3. Problem Arca: The term "soil stabilization" is widely
interpreted to mean "soil stabilization by chemical additives". This
is too limited an interpretation for the context of this STOG paragraph.

Proposed Action: Change STOG Paragraph 4.6 (page C.9, lines 4
and 5) from: "...rapid methods of soil stabilization which will..."
to read: "“...rapid methods of surface preparation which will...."
Also change: "...equipment." to read “...equipment, over the shore
and contiguous inland areas".

11
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STOG: 77-5.3 Highly mobile light-weight amphibious multi-purpose
vehicle.

Relevant Programs: Proponents:

(Combat Support Engineering - Corps of Engineers
Ground Mobility)

6.1 AT 24

6.2 AT 42

Description of Programs:

‘1. Development of revised environmental (i.e., climatic) design
criteria, to be used for update of AR 70-38 (RDTE of Materiel for
Extreme Climatic Coaditions).

2. Continue refinement, extension, and validation of Army Mobility
Model (AMM), specifically to: (a) improve prediction of vehicle
dynamic behavior in rough ground; (b) develop soil-track interface
forces under maneuvering vehicles; (c) develop improved water ingress-~
egress predictions.

3. Consolidate and standardize existing terrain and vehicle data
bases, for use in the ADM.

4, Develop improved methods of acquiring terrain and vehicle
data bases, for use in the AMM.

5. Develop improved methods of predicting vehicle performance in
snow, ice, and thawing and freezing ground, for inclusion in the AMM,

6. Extend terrain data bases to all critical world areas for use
with the AMM.

7. Develop deterministic stream flow forecasting system for
improved characterization of wet gaps.

Appraisal of Programs:

Existing program is of good quality and responsive to the STOG,
although the relationship is indirect. The STOG is directed primarily (and
in the area of ground mobility, almost exclusively) at the development
of specific hardware items; it does not address the need for innovative
methods of improving vehicle designs, making parametric analyses of
candidate vehicles to ensure mobility compatibility, or assisting the
tactical combat forces in problems related to mobility. The program
described above appears to be the only R&D effort directed toward
providing these essential capabilities. It should therefore be main-
tained and extended.

12



Recommendations:

i. Problem Area: FM 100-5 specifies that all combat vehicles
and combat support venicles (such as air defense vehicles) must exhibit
compatible mobility characteristics, and that logistics vehicles in
direct support (such as munitions carriers) should have commensurate
mobility characteristics. The A'M has the potential for predicting
vehicle performance (speed, fuel consumption, vehicle dynamics) in
all terrain and climatic conditions, thus providing the necessary para-
metric analyses that will reveal any lack of performance capability.

Proposed Action: New STOG Paragraph 77-5.3a to read: "Extend
and validate AM{ for use in parametric evaluations of candidate vehicles
which is required to easure mobility compatibility of all vehicles
comprising the tactical combat fleet and to assist in the design and
development of such vehicles."

2. Problem Area: At present, tactical commanders nmust make
decisions concerning rates of mavch, formulation of march tables, and
misssion times which involve vehicle movements on the basis of sub-
jective integration of a large amount of terrain and climatic data.
Estimations of enemy capability must be made on similar bases. An
analytical procedure for predicting vehicle speed in any terrain sit-
uation would thus be invaluable as an aid both in planning friendly
operations, and in anticipating enemy actions.

Proposed Action: New STOG Paragraph 77-5.3b to read: 'Develop a
limited version of the AMM to meet the needs of tactical forces."

. 3. Problem Area: The reliability of the mobility predictions
made with the AMM, or any abridged or simplified modification of it,
is largely dependent upon the accuracy of the terrain data that are
used. While accurate data can be acquired at the present time, the
effort is very costly and time-consuming. Thus, successful exploi-
tation of the AMM for tactical purposes is dependent upon the suc-
cessful prior development of terrain data acquisition procedures.

Proposed Action: New STOG Paragraph 77-5.3c to read: 'Very rapid
methods of acquiring the terrain data needed to drive the tactical
version of the AMM (see STOG paragraph 77-5.13), and incorporating
those data into the storage format required by the tactical AMM., A
circular area with a radius of 30 km must be describable in a period
not to exceed 24 hours."

STOG: 77-5.5 Oxganic capability in close combat units to limit
enemy mobility.

13



Relevant Programs: Proponents:

(Combat Support Engineering - Corps of Engineeré
Barrier/Denial Operations)

Description of Programs: Status of programs, if any, not known.

Appraisal of Programs:

Modest investment in development of pre-configured demolition
devices appears to be justifiable.

Recommendation:

Problem Areas: At the present time, close combat units have little
or no organic capability to create barriers to enemy mobility other
than by direct application of their weapons systems, consisting primarily
of guns and missiles, Some terrain situations offer the opportunity of
creating localized barriers in selected positions w.th a minimal effort.
These include fallen trees, landslides, cratering, ind so on. While
such barriers would result in only short delays, they would nonetheless
hold enemy vehicles under fire for longer periods than would otherwise
be possible. Such a capability would be of considerable use, especially
to the covering forces as described in FM 100-5.

Proposed Aciion: Develop family of preconfigured munitions for
felling trees, cratering defiles, etc. Investigations will involve
shaped charges, explosive implantation of small cratering charges, etc.

STOG: 77-5.10 Organic capabilitv to find position quickly and
accurately.

Relevant Programs: : Proponents:
6.2 A/A 855 Corps of Engineers

Description of Programs:

Fabricate and test miniaturized gyrocompass suitable for use in
ground vehicles for dead reckoning naviagation.

Appraisal of Programs:

Program of good quality and responsive to STOG. Funding is
adequate.

Recommendations:

None.
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STOG: 77-6.8 Earth penetrator warhead for cratering effects.

Relevant Programs: Proponents:
(Combat Support Engineering - Corps of Engineers

Barrier and Denial Operationms)

Description of Programs:

1. Analysis of data from field tests (Project ESSEX) to determine
sensitivity of crater geometry to variations in depth of explosion,

stemming conditions, and media (soil and/or rock) characteristics.

2. Develop plans for tests in a variety of subsurface conditions.

3. Develop methods of predicting crater geometry; given yield,
depth of burial, etc.

4. Design appropriate tests for earth pemetrator warhead (for
Pershing II).

Appraisal of Programs:

Existing program of good quality and in support of STOG. Funding
appears to be adequate.

Recomnendations:

None.

STOG 6.9 General survivability of combat support vehicles

Relevant Programs: Proponents:
(Combat Support Engineering - Corps of Engineers

Ground Mobility)

6.1 AT 24
6.2 AT 42

Deccription of Programs:

See under this heading, STOG 77-5.3.
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Appraisal of Pros.ams:

See under this neading, STOG 77-5.3.

Recommendations:

See STOG 77-5.3.

STOG 77-8.2 Mobile air defense weapon system to keep pace with sup-
ported combat forces.

Relevant Programs: Proponents:

(Combat Support Engineering - Corps of Engineers
Ground Mobility)

6.1 AT 24

6.2 AT 42

Description of Programs:

See under this heading, STOG Para. 77-5.3

Appraisal of Programs:

See under this heading, STOG Para. 77-5.3

Recoumendations:

See STOG 5.3 ,

STOG: 77-8.3 GSelf-propelled air defense gun to keep pace with sup-
ported combat forces. ‘

Relevant Programs: Proponents:
(Combat Support Engineering - Corpgé of Engineers
Ground Mobility)
6.1 AT 24
6.2 AT 42

Description of ?Programs:

See under this heading, STOG Para. 77-5.3

16
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Appraisal of Programs:

See under this heading, STOG Para. 77-5.3

Recommendations:

See STOG 77-5.3

STGG: 77-9.1 Rapid emplacement of minefields and othef barriers to
enemy mobility.

Relevant Programs: Proponents:
(Combat Support Engineering - Barrier and Corps of Engineers

Denial Operations)
(tilicary Engineering Applications of
Commercial Explosives - MEACE)

6.1 AT 24
6.2 AT 42

Description of Programs:

1, Tests to determine effectiveness of conventional slurry explosives
to produce craters as barriers to enemy mobility.

2. Evaluation of concepts for very rapid well-drilling machines or
procedures for rapid emplacement of slurry explosives. (Note: some of
this has been sponsored by Civil Works programs, not military.)

3. Development of analytical methods of predicting depth of pene-

tration into soil of ballistic projectiles carrying explosive devices
(i.e., mines) and related items.

Appraisal of Programs:

Existing program is of good quality and supports STOG. However,
greater emphasis on the use of slurry explosive appears to be just~
ified. Existing program also deficient in development of rapid
methods of evaluating surface conditions for predicting mine emplace-
ment, subsurface conditions and crater geometry.

Recommendations:

1. Problem Area: The use of atomic demolition munitions (ADM) will
almost certainly trigger the use of other tactical nuclear devices and’
thus result in a decision to avoid the use of ADM's., In additlion
national opinion in Europe has forced ADM's to be stored well bacﬂ from
the potential FEBA. There is little likelihood that they could be brought
forward in time for effective use. In this situation, there is an urgent
need for a cratering capability based on chemical explosives. The most

17,
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promising of them are the so-called slurry explosives. Difficulties
result from the fact that the lower yield increases the sensitivity of
the explosion to terrain effects, and this makes evaluation of subsurface
conditions more critical.

Proposed Actious:

a. Develop improved analytical methods for predicting the geometry
of craters formed by conventional slurry explosives as a function of
specific yield, depth of burial, stemming conditions, and subsurface
conditions.

b. Develop methods of repidly obtaining subsurface data required
to predict performance of chemical explosives, if possible without
the aecessity of making test holes or pits.

2. Problem Area: The process of emplacing any mine (or other
device) thzt must be implanted or buried within the soil is greatly
affected by soil conditions, including the small-scale irregularities
of the surface (microgeometry) and vegetation. Thus, successful use
of mines is often dependent upon the terrain conditions in the area

of deployment.

Proposed Action: Determine those terrain factors that control or
significantly affect the process of implanting mines (either manually,
by machine, or by ballistic projectiles) and develop analytical
methods for predicting effects of variatlons in implantation or em-

placement parameters.

STOG: 77-9.3 Engineer support to aid combat forces in crossing wet
and dry gaps.

Relevant Programs: Proponents:
(Combat Support Engineering - Ground Corps of Engineers
Mobility)
(Combat Support Engineering - Lines of
Communications)

Description of Programs:

1. Develop relations for predicting combat engineering equipment
performance as a function of terrain conditions and type of job,
(Present level of effort minimal, and restricted to program planning.)

2. Develop procedures for rapidly constructing or preparing access
routes to tactical bridge sites which are separated from trafficable
upland areas by zones of soft, or otherwise difficult ground. Pro-
cedures will exploit indigineous materials to the greatest extent

possible. 18
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Appraisal of Program:

Existing program is of good quality and is responsive to STOG.
However, a much higher level of effort is desirable.

Recommendations:

1. Problem Area: At present there is no method, other than
subjective skill gained through experience, for estimating the time and
resources oi manpower, material and machines required to perform such
military enginecring tasks an ford preparation, bridge access construc-
tion, preparation of tactical bridge launching sites, etc. Effective
utilization of combat engineers in the battle area depends upon the
availability of reliable procedures for estimating time and resource

requirements.

Proposed Action: Increased level of effort in current programs.

2. Problem Area: In many parts o the world, suitable sites for
tactical bridges are separated form trafficable uplards by zones of
soft ground, thus making ic vary difficult or impossible to reach the
bridge site with either the bridging vehicles or the tactical combat
forces. In this situation, methods for constructiong access routes
rapidly with a maximum use of indigencus materials and minimal expend-
iture of construction time and effort is urgently neceded.

Proposed Action: Increased level of effort in current program.

3. Problem Area: Existing operations analysis model predicts
history of tactical bridge utilization in a terrain described in
probabilistic terms. An element in the model predicts the time
required to emplace any specified U.S. bridge in any set of wet or
dry gap conditions. Tactical commanders and planners have a need for
a modified bridge emplacement and utilization model that will predict
enemy construction times and utilization in actual terrain scenarios
as an aid in anticipating enemy intentious and capabilities.

Proposed Action: New STOG Paragraph 77-9.3a to read as follows:
"Develop a mathematical simulation procedure that will predict the
time required to construct any tactical bridge, including those of
other nations, in any set of wet ot dry gap conditions in any part of
the world. The model musr operate with a terrain description of any
arbitrarily-selected region of the world."

STOG: 77-9.5 Expedient methods to improve trafficability,

Relevant Proprams: Proponents:
(Combat Engineer Support - Logistics Corps of Engineers

Over~the-Shore)
(Conbat Engineer Support = Lines of
Communication)
19
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Description of Programs:

See Description of Programs, items 1-3, STOG paragraph 77-4.6

Appraisal of Programs:

Programs dealing with expedient surfaces (mats, membrane-
encapsulated soil layer (MESL), etc.) are on target,

Recommendation:

Problem Area: Efforts relatcd to chemical stabilization to
improve trafficability are not promising.

Proposed Action: Phase out 6.2 or 6.3 effort relating to chemical
stabilization for improving trafficability, upon completion of planned

field test.

STOG: 77-9.9 Improved topographic mapping capabilitii:s

Relevant Programs: Projonents:
6.1 A/B 52 C Corps of Engineers
6.2 A/A 855

6.3 A/D 862

Description of Programs:

1. Recording Optical Spectrum Analyzer (ROSA); development of auto-
mated methnds of identifying significant airphotos and other types of

imazery patterns.
2. 1Investigate potential of holographs as a mechanism for storing
very large amounts of terrain data.

3. Design of formats for special-purpose maps.

4. Develop rapid metiods of updating digital topographic data files
ompilation of topographic maps.
!

for automated c
5. Improve radar backscatter theory, to aid in rapid interpretation

of imaging radar products.

e interpretation of remote-sensor products (i.e.
f line-of-sight from air photos, etc.). ? i

{
]
i
{
{
|
i

6. Special-purpos
direct interpretation o

Evaluation of rapid and low-cost methods of forward-area

7.
surveying.

20




8. Fabricate and tes® a renmotel
D4 y-emplaced
water depth and current wvelocity. P device for measuring

9, STOG paragraph 77-2.2, items l-4 of Description of Prozram

Appraisal of Program:

Existing programs are of good quality and respcnsive to STOG

Recommendations:

None.

STOG: 77-9.10 Tactical engineering to {i..crease mobility in snow, ice
and frozen ground, and in conditions of rapid freezing and thawin;

Relevant Programs:, Proponents:
(Combat Support Engineering - Cold Corps of Engineers
Region Aspects of Combat Engineer
Operations)
6.1 AT 24
6.2 AT 42

Description of Programs:

1. Develop improved methods of predicting vehicle performance
in shallow snovw, for incorporation into AMM.

2, Develop improved methods of mapping the distribution of snow

cover, frozen ground and ice.

oved methods of predicting rate and depth of

freezing and thawing of soils as a function of meteorological
conditions, soil and vegetation characteristics, and ground water
conditions. Basic thrust ijs to develop methods of controlling thermal

regimes in soil.

Aggraisal of Programs:

Programs of good ¢

3, Develop impr

uality and responsive to STOG.

Recommendations:

None.

engineering to aid ground mobility in deserts,

STOG: 77-9.11 Tactical
remperate environments.

humid tropics, and humid

21
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Relevant Programs: Proponents:

(Combat Support Engincering - Logis 0
Over-thcgghore) 8 8 gistics Corps of Engineers
(Combat Support Engineering - Ground

Mobility) :
(Combat Support Engineering - Lines of

Communication)

Description of Programs:

1. See Description of Programs STOG paragraph 77-4.6, items 1-3
2. See Description of Programs, STOG paragraph 77-9.3, item 1

Appraisal of Programs:

There are at present no programs specifically aimed at the devel-
opment of tactical engincering procedures to cope with the special
problems found in deserts or humid tropics. Questicns of beach traf-
ficibility (see item 1, Description of Programs STuG Paragraph 77-4.6)
are equally relevant to desert sands but other upecial desert problems
(bouldery surfaces, irregular rock surfaces, extremes of microgeometry
etc.) are not now under study. Since the humid troples exhibit no "
obstacle to mobility that are not also found in humid temperate
climates (albeit in different proportions), there appears no over-
riding justification for research focussed specificalls on tropical

reglons.

Recommendations:

None.

22
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SECTION 3

MOBILITY EQUIPMENT RESEARCH & DEVELOPMENT COMMAND (MERADCOM)

1. INTRODUCTION

A subgroup of the Mobility Sub-Panel of the ASAP Summer Study
reviewed the programs of the MERADCO!N Laboratories in the Technology
Base category, viz. 6.1, 6.2, and 6.3.A. This review compared the
various elements of the laboratory programs with the elements of
the STOG to see where the program content supported the necds expressed
in the STOG and where program content was not directed toward an
jdentified need. In some areas, appraisal of program quality was
made. From the general perspective of the Mobllity Subgroup, few
areas were identified where both program content and STO guidance
calling for program efforts were missing and the Subgroup believed
both are warranted. Since the review was conducted by MERADCOM program
area the findings in this report are prescnted program area by program

area in the sections below.

e

e

et e e e e e - o o

e

The findings and recommendations resulting from the review are
summarized at the end of this section and the recommendations are

further reported in Section 5.

S5
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FINDINGS AND RECOMMENDATIONS

II. FINDINGS

A, General

- The MERADCOM program content is consistent with the objectives
stated in the STOG, and with a few exceptions, the MERADCOM program
is comprehensive and responsive to the STOG. )

- The MERADCOM program complements the TARADCOM program in the
Mobility Area with very little overlap or duplicatiou. :

- The breadth of technology in the mobility area is very great.
Funding constraints, which exist in most programs, for basic research
exploratory development and non systems advanced development are effeé-
tively inhibiting adequate depth of efforts in many areas critical to
the improvement of mobility and mobility support items.

-~ The MERADCOM program takes good advantage of commercial research
and development efforts.,

- Although the MERADCOM program supports the STOG, a number of
unfunded projects for priority STO's exist. A strict interpretation
of the priority informaticn would suggest that the lower priority efforts
be terminated in favor of the unfunded elements. However, it is not
apparent that the MERADCOM program would be improved by such internal

trades.

B. Underemphasized Efforts

The following MERADCOM programs or portions of programs appear
to have significant funding problems. !
}

Camouflage - No. 6.1, basic research project

Bridging - Anchorage systems and materials research . :
}

- Logiétics—Over—The-Shore (LOTS) - essentially no technology
base funding in either 6.2 or 6.3a.

- Containers/Materials Handling Equipment - No, 6.2 funds out

through 1982. ,
Fuels Handling Equipment - inadequate funding in 6.2, partic-

ularly marine terminals area.
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- Barriers - Insufficient funds in 6.2 and 6.3a
.2 . program to
allow any technology base effort beyond current state-of-the-art

techniques.

- Countermine - Insufficient 6.2 funds to
. pursue state-of-the-
art problems in long-range detection of mines and minefields. ©

- Demolitions - Currently no 6.2 funds; however, a study is
underway for DCSRDA, to recommend a technology base effort.'

- Environmental Control - Insufficient funds for reasonable
technology base program.

- Construction - No funding projected out through 1982 in either
6.2 or 6.3a.

- Electric Power - No funding automatic test and diagnosis
equipment for generators.

C. Work Underway, But Not Supported by the STOG

Bridge erection boat work.

D. GAPS, Work That Needs to be Done but Not Covered in the STOG

- Logistics-Ovet-The—Shore. No effort on a Container Discharge
Facility or for Rapid Port Construction modules, harware and ‘techniques
No program exists to develoy improved ways of handling prepositioned wa;

reserve supplies and equipment.

_ Materials Handling Equipment - No effort for development of
bulk 1iquid containers for POL or water.

Barriers - Non-mine technologies which provide active barriers

are not being pursued.

— Environmental Control - No work in NBC protection in conjunction
with environmental control program.

- Construction - No work on rapid entrenchment means or drilling/
tunnel construction equipment.

E. Work Identified to be of Poor Quality.

The review, which necessarily was soimcwhat superficial, did not
identify any work judged to be of poor quality,
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I[II. RECOMMENDATIONS

A. GAPS to be Filled to Support STOG

- Environmental Control - A program should be developed, consis-
tent with the evolving DOD TNW policies, the STOG and the need for
correction of NBC deficiencies in virtually all Army tactical equipments.

- Logistics-Over-The~Shore (LOTS) - Funding should be provided
for a reasonable technology base efforts in tie LOTS area. A portion
of these additional funds should be allocated to developing improved
ways to handle prepositioned war reserve supplies and equipment.

- Barriers - Additional funding should be provided in the tech-
nology base program to accelerate efforts beyond the nominal state-
of-the-art techniques. The distinction that now separates active and
passive barrier work to ARMCOM and MERADCOM should be removed,

- Demolitions - A 6.z project in demolition should be funded
to respond to STOG 9.7; however, it is not clear that the work should
be separated from hard structure munitions technology.

- Camouflage - A 6.1 basic research project should be established.

- Construction - Funding should be provided in 6.2 to allow a
minimal amount of technology base effort in rapid entrenchment and

tur. .21 construction means.

3. Terminations.

None is recommended. The review did not allow a depth adequate
to evaluate the quality of all of the MERADCOM technical efforts.

cC. Suggestions for STOG 78.

Logistics-Over-The-Shore - Identify in the STOG the need for
and Inland Waterway marine craft.

Coastal, Harbor,
and
- Containers/Materials Handling Equipment - Should identify a
total integrated supply distribution system.

—  Fuels Handling - Should incorporate a STO for eliminating
environmental pollution by Army POL facilities.

— Countermine - Need to expand STO's in MOBA area for mine
neutralization and detection (and eventually for most of the areas of

mobility).
26
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-~ Fuels/Lubes - Add a new subparagraph 77-14.8e. Improved
engine tolerance to increase availability of fuels.

- In category 77-4, add a STO for development of materials to
prevent deterioration of equipment and supplies to facilitate world
wide operaton under adverse climate conditions.

.

- 1In category 14. add a STO te cover the development of multi-
functional lubricaut: and power train fluids to reduce the number of
different materials in the supply system, and to design equipment to
use specification materials to eiiminate nced for proprietary materials.

- Construction - Add in 9.1, the need *2 develop improved combat
zone excavation and tunneling techniques (soil and rock) to facilitate
site preparation and construction of underground facilities.

— General Mobility - In category 12, add a STO for the need of
nighttime mobility equal to daytine mobility.

D. New Initiatives

Camouflage - Low cost, mobile decoys for combat vehicles.

- Electric Power - Application of cryogenics to mobile power

systems.

- Bridging - Rapid anqhofage system, and an expanded materials

program.

- Logistics-Over-The-Shore - 60 ton high speeu air cushioned vehicle,
. - 300 ton Beach Discharge Lighter
- Materials program

- Countermine - Spray Fuel-Air-Explosive
- Man portable sprayable explosive
- Tactical vehicle deperming
- Explosive dust mine neutralization

Concept Development and Validation Candidate Efforts.

.. Smoke as a countermeasure to ATGM

-~ Camouflage
- Active decoys

- Logisticsr0ver-The—Shore - Towed air-cushioned barge system

Barriers - Tractice Entanglement
- Optical Coating

27
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Countermine - METRRA
-Explosive Vapor detecction

- Night mobility - Using an existing vehicle, design and execute
a series of experiments using night vision devices of various types to

develop night mobility concepts and systems.

28
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RATIONALE

Camouflage

Bridging

Logistics Over the Shore

Materials Handling Equipment and Container

Fuels Handling Equipment
Barriers

Countermine
Demolitions.
Environmental Control
Fuels and Lubricants
Construction

Mobile Electric Power

CONTENTS,
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A. CAMOUFLAGE (1)

I. Introduction

The Army Camouflage Program has received major
last few years. MERADCOM is the lead lab for this eg?g::?isA:nsﬁtﬁ
they do technology base work, assessment, camouflage peculiar hard-
ware development, technology transfer, and support to other Army
organizations. Other DARCOM commands and Project Managers have
camouflage responsibilities as far as their systems/items are
concerned. Some forms of camouflage are best deisgned into an item
rather than added on in use. As such, many STO's throughout the
STOG, dealing with specific end items or systems require signature

reduction or other camouflage.

II. Findings and Recommendations

A. General

For the eleven STO's that have camouflage aspects there is
good support from the Camcuflage Program. Broadly described STO's
with long-term objectives which are directly supported by camouflage
and considered most related are STO's 12.10 and 13.7. Specifically
described STO's for weapons systems with shorter term oljcctives
are also directly supported by the camouflage program, e.g., 5.2,

7.2, and 8.2. ,
In summary, except for an increase in priority recommended for

STO 12.10 to 12.7 and seven attached comments for modifying
STOG-77 objectives, the listed STO's are directly supported by the

camouflage technology program.
B. Significant Comments for Use by TRADOC in Providing Input for

STOG 78.

The priority implied for camouflage i, STOG 12.10 appears too
The sub-group recommends that the priority be moved up to

low.
ive calling for development of low cost

12.7 ahead of an ovbject
laser Hiffusion techniques.

There is reason (O seriously consider the establishment of a
separate category in the STOG for camouflage and deception in a
“target rich" environment is the pivotal issue.
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C. New Initiatives

Consideration needs to be given to protecting tanks in combat
by low cost, mobile decoys. A new initiative 1s recommended in this

area,

D. Concept Development and Validation (DCV) Candidate Efforts

1. Under the STO's relating to tank protection, equipment,
and self-protection, development of a MERADCOM concept is clearly
jndicated. The effort focuses on militarization and of field vali-
dation of a concept for smoke as a countermeasure to smart weapons.

2. In support of tank protection, technology base efforts
are needed to extend current smoke/aerosol agent capability to block
regions of the electromagnetic spectrum important to hostile sensor/
weapons using nontoxic, noncarcinogenic obscuration/CM agents for

i{nstant dissemination.

3. It is clear that until there 1s a combinatior. of active
(thermal and electronic) and passive (camouflase) fe itures,
some decoys and much deception effort is clesrly not supported by
field validation. Technology 1s available f.r both active and
passive decoy components. Their combination, proposed for an
artillery unit, merits development. (FY 77 effort of 100K is

recommended.)
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B. BRIDGING (2)

I. Introduction

The requirements for bridging are to span wet and dry gaps and
other natural barriers which might impede the mobility of assault
tactical, and line of communication type missions in CONUS and thé
Theater of Operations. The scope of effort includes broducts of
MERADCO! and the Corps of Engineers' Waterways Experiment Station.

II. Findings

A. As seen in Table 1, a total of three STO's were seen to apply to
the bridging task area. All of these appear to be supported adequately
by program as currently planned. The recently developed Ribbon Bridge
now being fielded provides significant improvement in reduction of
construction time and manpower as a wet gap support bridge., The
Mobile Assault Bridge (MAB) offers the same improvements for the
assault phase of bridging and also for rafting operations. The new
family system of bridges being developed under the Bridging for the
1980's Program provide for a longer span assault (AVLB type) bridge
and a new dry gap support bridge which has the highest development
priority within the bridging program at the present time. Perhaps

the one area which is not adequately supported by the program is an
improved anchorage system and a line of communication bridge system.

B. Work of Good Quality in Support of STOG but Inadequately
Emphasized ’

Additional emphasis is needed for a materials program to develop
and investigate high strength, lightweight materials, such as com- '
posites, to reduce weight and maintenance amd improve logistic

requirements.

Work Identified as Good Quality '.nd of High Relevance to Future

C.
t not in Direct Support of the STOG.

Army Needs bu
a new Bridge Erection Boat is good and essential

The program for
not emphasized or highlighted in the STOG.

to Army needs but is

D. Gaps - Work that Should be Done to Support STOG but not Being

Accomplished

In the bridging area no work is being addressed to development
of simple rapidly depioyed anchorage systems and a new line of com-
munication bridge system.

DR S,
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E. Work Identified to be of Poor Technical Quality

No identification is possible at this time.

III. Recommendations

A. Gaps to be Filled to Support STOG. (See D above)
B. Work to be Terminated.

None recommended.

C. Significant Comments for Use by TRADOC in Providing Input for
STOG 78.

None.

D. New Initiatives.

In bridging the following new initiatives are recommended:

orage systems which are compatible with
emplaced bridges for the future should

e

1. rapid anchors and anch
the highly mobile and rapidly
be developed;

2. Material program to develop and investigate the use of high
strength composites and high strength, ductile, weldable ferrous and
non-ferrous alloys to reduce weight for logistic purposes and to

improve cafety factors should be provided.

E. Concept Development and Validation (CDV) Candidate Efforts.

Continue development of the family system of bridges,
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C. LOGISTICS OVER THE SHORE (3)

I. . Introduction

The scope of the assignment for the Marine/Logistics Over the
shore (LOTS) area of effort is to provide for movement of materiel
(primarily in the form of containers) from ship to shore under con-
ventional port marine resupply, and coastal, harbor, and inland water-
way missiuns. This scope concentrates on transportation activities in
both CONUS and the Theater of Operations and includes RDTE producc; of

MERADCOM and Corps of Engineers (WES).
II. Findings

A. General

As seen from Table 1, six STO's were considered appropriate to
the LOTS/Marine Task Area. Of these, three appear to be supported
in part bv development plan. The partially suppoited STO's are
4.7, 7.8, and 14.10. These are associated with L/ gistics-Over-the ]
Shore lighterage capability, vertical 1lift of carjo systems, and
Coastal, Harbor, and Inland Waterway (CHI) system required to move o
International Organization for Standards (IS0) and American National
Standard Institute (ANSI) containers over water in a theater of
operations. Those not supported are STO's 4.4, 9.6, and 9.11 which
represen: efforts associated with providing container offloading from
sustaining container ships, rapid port construction, .and
f beach and lowland areas to support LOTS operations.

non-sel f-
stabilization o
B. Work of Good Quality in Support of STOG but Inadequately
Emphasized:

Additional emphasis is needed in programs to provide large
payload towed air cushion barge systems in support of LOTS and
other missions. Additional emphasis is also needed in support of
development of a Beach Discharge Lighter capable of handling 20-30
containers to support LOTS operations through-puts currently pro-
jected. Further emphasis on investigating lighter-than-air container

discharge concepts is also needed.

ed as Good Quality of High Relevance to Future

C. Work Identifi
t Support of the STOG:

Army Needs but uot in Direc

None.
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D. GAPS -~ Work that should be done to support

accomplished. Currently, at MERADCOM, nopaork iﬁogezzg gzgrzzi“g
(1) STO 4.4, Container Discharge Facility, (2) STO 9.6, Rapid Pe =
Construction, (3) Deployment of stabilization of rapid’surgace e
inforcements of beach and lowlands in support of LOTS. reT

E. Work Identified to be of Poor Technical Qualitv.

None.
I1I. Recommendat ions.

A. Gaps to be filled to support STOG (sez 1I D above).

B. Work to be terminated: None.,

c. Significant Comments for Use by TRADOC in Providing Input for
STOG 78. Consideration be given to providing STOG reference which
will identify, specifically, the need for Coastal, harbor, and
Inland Waterway (CHI) marine craft in suppcrt of providing logistics
over water in T/0. Also, 2 specific referenre to identify the need
to provide necessary support and maintenance c-aft that support the
Army LOTS and CHI fleet (i.e., Floating Cranes, Floating Maintena;ce

Shops, etc.).

{ves. In 10TS/Marine area, the following new

are recommended: (1) development of 60T high-speed ampﬁibiani?iéiitives
to support LOTS operatons; £2) development of 300T Beach Discharge
Lighter to provide increased ~ontainer throughput in LOTS operations;
(3) development of rapidly deployable modularized container port H
facility to support both JOTS and reduced conventional port capability.

pment and validation (CDV) Cardidate Efforts:

D. New Initiat

E. Concept Develo
(1) Towed Alr Cushion Barge 3ystem.

(2) Rapidly peployable Modularized Port for Containers.

(3) 60T High-speed Air Cusliion Vehicle.
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D. MATERIALS HANDLING EQUIPMENT AND CONTAINERS (4)

I. Introduction

The adoption of the cargo cont

moving material world wide hgs thru:ini;ea;iigiapfi?Cipal venicle In
that requires orientation of the Aray logistics o %nto an environment
i:ternational Standard Cargo Container and the cziitigrazound.che

at move these contailners. Contained in the Contai ontainerships
program directed to the development of an Integrat:dngr/MHE area is a
bution System composed of four basic elements; Unitiza:gply etter
that goes with unitizing the load; Material Handliag; T on, that efforr
equipment such as the intra-terminal transporters; z;d éansportation,
Identification, the area vhere we are striving to'devel ontrol and
jdentifying and keeping track of the commodiiies as the;pmzv:yiiim f?r

ough

the logistic pipe line.
II. Findings

A. General

ne STO's were identified that i

The identified STO's cover the ?ﬁ:z;rZZezhg o
em quite well except in the area of Control upgly
One STO can be associated with this importa an

but additional STO's would assist in element n; o joment
ular good STO coverage is provided in'thg ari-
5 of the 9 STO's being associated with thi
ling and tke Transportation elements of th s
system are covered by three rather generalized STO's that t.§
rather nondefinitive identification of field of endeavor gr°‘1de a
requirements. Additional STO statements are needed in chszmizg

areas.

A total of ni
tainer/MHE Area.
Distribution Syst
Identification.
of the system,
fication, In partic
Unitization Element,
area. Material Hand

Integrated Supply Distributio

n fun
loratory development is underway; tﬁins is
majority of ‘the funds are for advanced development; and Oatpucs ¢
the 6.3 STO efforts are being translated intc requirement documenzgm

to support engineering development.

Total life cycle R&D
lacking. Very 1ittle exp

B. Work of Good Quality in Support of STOG but Inadequately

Emphasize.

ted Supply pistribution System, work

t sufficiently emphasized 1n61;des chngzzgti
all of the system elements (see Section Cfs-

In the Integra

quality which is no
Over-the-Shore phase of
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Operational test using basically commerci i

LOTS operation can be aCCompliSied. In aggiizzi?migz ;::ﬁsihzwn Sty
has identified specific areas where hardware development is zerg itudy
support of the LOTS operatiun. Of particular interest is a she . 13
container handler, a8 device that would remove containers from :;e ii N
erage and place them on a transporter for movement to a temporare h fgi-
area. This item would replace the commercial 250 ton crane curanti "8
being used and which presents a tremendous deployment problem becausz of

its physical size.

odular containers/inserts/and pack

to insure satisfactory through shipment of googs 1:gi§m§:i§1:§ i:21°iced
containers from source to user. In general, commercial cargo is t%g
large for through movement to the user level, but the modular packa

will provide,the packaging flexibility. Work has been accomplishedgih
i{llustrates the desirable interface between the modular container and o
the commerical cargo container, but sufficient funds are not available

to develop an operational concept.

The use of m

Good Quality and of High Relevance to Future

C. Work Identified as
direct support of the STOG.

Army Needs, but not in

In the area of logistic control, work is being accomplished on
intevrogation device and programable label that will feed container
passing reports into existing logistics software control programs
This system has been recognized by the user, TRADOC, as a require&

system.

D. Gaps - Work that Should be Done to Support STOG but not Being

Accomplished.
No effort is being expended on bulk liquid containers suitable
for POL-Water transport. There are other semi-solid commodities

such as cement and road gurfacing preparations that can be satis-
factorily transported in containers and would be supported by STO 14 7

TARADCOY 18 designing rather conventional fifth wheel
trailers for container/break bulk movement, means should be devised to
facilitarte container movement over short distances by OUXiliary'ung
other than irailers and container compatible MHE.

Alchough

E. Work 1dentified to be of Poor Technical Quality.

None.
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11I. Recommendations

A. Gaps to be Filled to Support STOG.

See D above.
B. Work to be Terminated.

one to be recommended.

C. Significant Comments for use by TRADOC in providing input for

STOG 78.

That a total Integrated Supply Distribution System must be
jdentified and provided for and that significant impact can be made
on LOTS efficiency through use of a shore side tansfer device and
providing machine mobility that is independent of beach preparation.

D. New Initiative ;

See I1I, D above.
¢t Development and validation (CDV) Candidate Efforts.

E. Concep
None.
i
'
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E. FUEL HANDLING EQUIPMENT (5)

1. Introduction - The importance of i : Py
modern warfare cannot be overemphasizzze;sﬁzzgilgidzgzlzment n

are useless without an adequate fuel supply. The necess?:po? system®
installation by troops in all parts of the world makes it g‘f;? rapid
if not impossible to use commercial fuel handling.systems i1 soule
theater of operations. i1t is therefore essential that a sc:ozzekan

effort in this field be continued.

The Army fuel handling responsibilitie :
Terminal where means must be provided to mozrbiﬁint:;k;:e ﬁarlﬁe
considerable distance offshore, and move the fuel ashore’thsua ly a '
type of pipelire or hoseline. Onshore storage facilities mrougg sone
provided both at the marine terminal and further inland L:i; ?

1, and mechanical skills such as welders in lar eo

d that these storage facilities consist of an &

assemblage of coated fabric, collapsible tanks or reservoirs. Pi

1ines and hoselines that can be quickly constru:ted'bv relacivel pe-
unskilled personnel must be provided. These in:lude bumping sta{i

and in some cases pressure regulating stations. Fueling station 025
various types must be provided to service combet veéhicles, equi e

and aircraft in the forward area. Means must of course b; piov?ge:t

for the removal of gross contaminant at marine terminals and fo1 eh

removal of contaminant before the fuel is dispensed to the usi c e
equipment. STOG 77-4.3, 77-7.9, and 77-14.7 recognize the nee:gf

a strong research effort in this area. The R&§D effort is direct Zr

toward meeting the needs cited in these STOG paragraphs. €

time, personne
numbers, deman

11. Findings

A. General

three STOGs are considered appr
fuels handling equipment. STOG 77-4.3 directs the de3§1gg;§:2eo§°
capabilities for rapid port construction/rehabilitation to includ
capabilities for efficient discharge from non-self-sustaining ¢
container ships and POL tankers. STOG.77-7.9 directs developzent of
the capability for fueling and rearming at least two helicopters
simultaneously in a forward area and STOG 77-14.7 directs develop-

flexible bulk 1iquid (POL and water) trahsportaciﬁn

’

ment of simple
storage, handling, and dispensing techniques, etc.

As indicated above,

We have just completed type classification of the Multile

Mooring and offloading System and plan limited in-house and coitr

effort directed toward development of high capacity quick 1n8tallaCt
ine and development of a marine terminal filter/ ation

offshore pipel
separator in support of STOG 77-4.3. 1In support of STOG 77-7.9 we
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are engaged in development of Forw
7 ard Area fuel
zzil?n ;he Arctic. Work is planned or in progrégg izs?em sultable for
e apsible tank materials, large pillow tanks, cro improved
ne, and pipeline friction reduction in suppo;t ofngggu?;r{Qhose—
-14.7.

B. Work of Good Quality in support
emphasized - Funding in the Maggne Tgimizggsb:tein?ggguately
grossly inadequate. The user recognizes need for a flG [7oa53) s
submersible storage system for applications in situatioaC1ng/
enemy capability makes it impossible to moor the tank Ons where
into an onshore tank farm in the normal manner. Th GShip and pump
this equipment would require approximately 250& ovei 2 effort on
iod with a total development cost of approximatel aagwo-year
unfunded items in the marine area for which a need iy v OO ocher
are work boats designed to service the Multileg Moor; e;ognized
Of fshore Hoselines, Shallow Draft Barges, and a Mono gﬁoyyiggmi
ring

per

Systen.
. C. Work identified as Good Quality and High
Reli
Army Needs but not in Direct Support of thg STOG.ance fo Future

In this regard the STOGs support or at leas
t i
to development of all elements of a POL system. Wply support

D. Gaps - Work that should be done to su

Being Accomplished. As indicated in B abovef :gg;teizgctgut not
improved offshore pipeline and the Marine Terminal Filtzr/gn of

all effort in the Marine Terminals- area is unfunded. A vi roua !
well-supported 6.2 program is needed if future operationalgzzzzire

ments are to be met.

are slowing development of the large (10,000 bbl)
»

Increased costs
for Marine Terminals and other tank farm appli

pillow tanks needed
cations.
Work identified as Being of Poor Technical Quality

E.
None.

III1. Recommendations

A. Gaps to be filled to support STOG.

See 1IB &D.
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B. Work to be terminated.

None.
C. Significant comments for use by TRADOC in providing input for
STOG 78.

Inittate STO to eliminate environmental poilution by Army
POL facilities (Closed Circuit Refueling, Vapor recovery systems

for Tanks, etc.)

D. New Initiatives

pevelopment of unfunded Marine Terminal [acilicies as indicated

above 1is recommended.

E. Concept Development and Validation candidate Efforts.

None. ;

41

i e B ks 3 A L S

P e T ..
. PR R D RV SO e ]




F. BARRIERS (6)

I. 1lntroduction

This portion of the report is limited exclus -
barriers, as called for in STOG 77-9.1. The exisizséyngg-;g:emine
barrier program at MERADCOM was evaluated in detail to ascertain
direction and accomplishments. Funding levels were compared to
plans to assess realism. The overall plan was compared to the STOG
to evaluate adequacy of response. The existing plan for development
addresses barrier concepts within the existing state-of-the-art. No
effort or plans for development are applied to developments whiéh
require advances in the state-of-the-art because existing resources

are not sufficient to support such as task.

1I. Findings

A. General

Effort being conducted is in direct support of the STOG for

non-mine barriers. Currently, four major tank vilnerabilities are
interference, optical in:erference, visual

being examined: Engine
degradation and tractive interference. Several concepts are pro-
, all within the existing state-of-the-

posed for each vulnerability
art, for a total of 13 concepts. Investigations have been or are
being conducted on six of these concepts. Work on the remaining

seven is deferred until resources become available. Four concepts
under engine interference have been narrowed down to one, combustion
interference, in which gas agents are injested in the engine to
degrade power output. The other two concepts under active
investigation are optical coatings and tractive entanglement. For
optical coatings, a spray device is triggered by sensors to disburse
obscuring films over tank optical surfaces. Tractive entanglement
employs mechanisms to entangle in tanks and draw track disabling
devices to the tracks. The current plans support the STOG well for

development of barriers within the existing state-of-the-art.
However, requiring advancement of the state-~

far term approaches;
of -the-art are not currently planned such as microwaves for anti-
personnel barriers, lasers to degrade vehicle optics and hyper-

velocity particles against armor.
ort of STOG but inadequately

B. Work of good quality in supp
emphasized. The whole area of noa-mine barrier is of good quality

. hasis. The funding level
but has not received the proper emp g level has

been sustained at the level of hundreds of thousands of dollars per
year. Two concepts have been ready for eatry into advanced develop-
ment for two years. However, no 6.3 funds are programmed until FY 78,

42




ded requirements, whick roughly doubles the program
»

Allocation of unfun
imely development and type classification of items

would provide for t
beginning in FY 81.

i
|
|
|

ood quality and of high relevance to

Cc. Work jdentified as &
t in direct support of the STOG:

future Army needs but no

None.

D. Gaps - Work that should be done to support STOG but not being

accomplished:
on barrier approaches bevond the current

Effort should begin
ork should include applications of micro-

state-of-the-art. This W
waves, lasers, and hypervelocicy.

E. Work identified to pe of poor technical quality:

None.

1II. Recommendations
A. Gaps to be filled to support 3TOG: Resources should be allocated
to conduct effort on non-mine barrier approaches bevond the existing

stete-of—the—arc.

B. Work to be terminacad:

None.
c. Significant comments for use by TRADOC in providing input to
sSTOG 78. sToG 77 for pbarriers is adequate.

D. New Initiatives:
mentation of barriers should

vis a vis passive con-epts
beneficial and ideas £
hose that conceive ihem.

ts for imple

jons on active
can be very

best pursued by t

ystems concep
d by restrict
s of concepts
es are

Advanced S
not be {nhibite
because coupling
effective nevw approach
E. Concept pevelopment and validation
candidate efforts should be tractive en
coatings.

(cpv) candidate efforts. CDV
tanglement and optical
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G. COUNTERMINE (7)

I. INTRODUCTION

eing done in the Countermine field to

satisfy the STOG requirements. However, there are severe shortfalls

due to funding limitations, especially in the field ot mine detection.

The main emphasis in the neutralization program is to develop a series

of mutually supporting systemsS ((Fuel Air Explosives, Roller, Vehicular
Duplicator (VEMASID), etc.). Similarly, .

Mounted Magnetic Signature
:oo:m:c:»<mnmmuzmmnonnonnm= be developed. In fact, state-of-the-

art technolgoy barriers are causing work to progress slowly in certain
detection programs (trace vapor, enzynatic). -

A great deal of work is b

II. FINDINGS (Mine zmcnnmwwumnwozv

A. General
ooavmﬂwmovmom STOG with Laboratory Plans. Mine Neutralization
v:mo.b Aamon»nmw m:m»:mmnwsmvm:avwm.mu

is addressed by STO paragra
e into detection and neutra-

(Close Combat) - STO 9.4 breaks counternmin
lization, and STO 5.2) treats the topic of integral land mine protection

systens. ?
n mcvaWn of the STOG but inadequately

B. Work of good quality 1

emphasized.
or area breaching as approached

by the Dust Explosive (SUSTEX) , Man-portable plastic explosive

(MANPLEX), and pyrophoric neutralization systems are receiving
inadequate attention. Route clearance requirements addressed by
MOBA requirements addrussed by MANPLEX

Neutralization nma:»nmamsmm f

the VEMASID concept, and
are w:mmmn:mnmww mavrmmwnom. Integral protection approaches in need
deperming, vehicle hardening and the VEMASID and

of emphasis are
DUSTEX concepts.

k of moom ncwuwnw and high relevance to future Axrmy

STOG consists of the Hand

C. Other wor g S ort Om
t in direct su
MMmMMoWM”HMozwsmmmea Marking Set (HEMMS). In addition, the 6.1
mm t is only indirectl1y applicable. This consists of determining
effor d equatation of state parameters for composites

Road wheel hardening .

istics an
letion of these fundamental

used for road wheel and track :mnmwﬂw:mmav
capability is good and the succss
»swwmn»mwMWOSm is not expected to improve 1it.

the character
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III. Recommendations: (Mine Neutralization)

A. Gaps to be filied to support STOG.

1. Planning for meeting neutralization and pr

hes {ntensified and has resulted in defining a nuibzieggizggsig:igigents
aew approaches. The Single Project Element Funded (SPEF) effort in
support of neutralization should be funded at a higher level for 2 or3
years to determine the feasibility of the new approaches, and support
for selected Concept pevelopment and validation candidate efforts should

be provided.

2., Augmented technical effort is required to demonstrate the
feasibility of DUSTEX, MANPLEX, and pyrophoric fragement e ralizing

concepts.

B. Significant comments for use by TRADOC in providing input for
STOG 78.

1. Generally, one-line descriptions are too vague to be of
agsistance in deciding where to allocate resources for R&D. It is hoped
that as TRADOC becomes more familiar with the new approaches to meet
STOs, they will emphasize preferred lines of approach.

2, MOBA mine neutralization — The Army knows very little about

the use of mines in the MOBA environment. A study on MOBA is on-

going at CACDA, another under the auspices of QWG/Infartry, and others
under ARPA sponsorship: e STOG is too general to be of use in guiding
developments.

.. MERADCOM has approached the project
vehicle systemsS, and hac gotten the impres-
sion that the mine threat 1s secondary to the kinetic energy threat in
killing tanks. The veracity of those priorities is not denied. The
jmpact on the mine neutralization program to develop integral pro-
tective materiel may be severe, however, and one is led to support that
installation of riel against mines may be deferred or

protective mate
avoided because require or this type of protection are only
lans do not cons

ider such inclusions TRAD

1 and development P : . oc

gigsig £§:1ew the STOG 78 with tnese considerations in mind and provide
gome guidance as to hovw urgently they need or will accept (once
ction components.

developed) passive prote

3. Integral Protection

managers of the major combat

Cc. New Initiatives:

DUSTEX
MANPLEX
SPRAY FAE
peperming
Pyrophori
VEMASID

c fragment neutralization
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D. Concept Development and Validation Efforts:

The following have draft or approved Letters of Agreement:

a. ROLLER
b. CHENS
c. VEMASID

E. Addendum.

dealing with Explosive Ordnance Disposal {EOD) problems

Discussions
nship to Mine Neutralization are presented in the

and their relatio
chapter on Demolitions.

II. Findings (Mine Detection)

A, General

Mine Detection techniques are covered By STO 77-9.4 1

! 9.4 in
However, the potential exists within the Laboratory to also gi:e::i.
sTos 77-9.12 and 12.1. The state-of-the-art is such that the gevel
ment of electronic detection equipment is progressing slowly op-

ood Quality in Support of STOG but Inadequately Emphasized

B. Work of G
1. A concept called METRRA (Metal Reradiation Radar) is being
developed for airborne, vehicular and man-portable modes. It is based
on scattering of electromagnetic energy from artifacts that are char-
linear transfer function. The system only responds \
smitted frequency which eliminates the

acterized by a non-
at the third harmonic of the tran

ems associated with conventional radar. This syste
s in an envircament of heavy "

normal clutter probl
detects atationary non-linear target
i{s designed to detect surface mines and booby

foliage. The system

traps, but could also be used for STANO applications. Funds are
inadquate to support this concept.
s been made in the area of
act as mine detectors. The
losive vapor eminating from
However, thils program has been . var]
e~-of -the-art problems, no equip-

advancement ha

2. Some successful
11 animals to

using dogs and other sma
animals almost always keyed on the exp

the mine rather than any human scent.
Because of stat

terminated by TRADOC.
ment has been developed yet which can duplicate the olfactory capabilit
There are no funds available for the animal program Ly
t development.

cf the animals.
able for equipmen

and inidequate funds avail

mine detection program does not have

the total
jable development process.

3. In general,
rt a v

gufficient funds toO suppo
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: . . . . )
{

Cc. Work Identified as Good Quality and of High Releva

nce to Future
Army Needs but not in Direct Support of the STOG.

None.
D. GAPS.

None.

E. Wo:l Identified to pe of Pocr Technical Quaiity.

None.

III. Recommendations (Mine Detection)
A. Gaps to‘be filled to gupport STOG.

None.

B. Work to be terminated.

None. /i

C. significant commnents for use by TRADOC in providing input for
STOG 78.

No mention ig made of'developing means t

o detect mines and booby
traps in the MOBA environment. This shou

1d be emphazized.

'

D. New Initiatives.
None. )
E. Concept pevelopment and Validation (cDV) candidate efforts.

AsS described previously, the METRRA and Explosiv

e Vapor Detection
Programs would be cnv candidates.

None.
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H. DEMOLITIONS (8)

1. Introduction

workt?e total scope of demolitjons falls under STU 77-9.7. However

eee n this field is split among many Army agencies. This chapter,

tcapts to organize several thoughts concerning demolitions devel-
Even so, several

op:
paent and employment into a cohesive presentation.

te P . .
questions are raised which should be answered.

iI. Findings

s are addressed by §TO 77-9 par 9.7 that call

A. General - Demolition
irements as follows:

for 4 areas of demolition reqt
sive concrete/steel tar

1. destruction of mas gets with pounds
rather than tons of explosives.

barrier missions using demolitions. (See

2. accomplish other
also Section 3.2.6)
s by renote control.
controlled demolitions

ocedures, material for)
military opevations in built up areas (MOBA)).

3. detonate munition

4, (provide pr
in built up areas (i.€-

The development of tactical
is conducted at several laborato
formulations and the development O
testing of the milicary worth of ¢€o
explosive is conducted at Picatinny
olition procedures and rechniq N
determining optional jocations of explosive for adZirzlcular demolition
job, and is responsible for the 6.2 effort.xp;:i:enCEIOEEagigg%itions i

techniques are develcoed at the Waterways E
£ STOG but inadequa

1 and techniques
Essentially explosive
f firing devices, adoptation and
developed items and

The development of dem-
the drilling of hole and

demolitions materie

tely emphasized.

B. Work of good quality in support ©

None.
of high relevance toO future

quality and
port of the STOG.

good
direct sup

nd DUSTEX demO

C. Work identified as
Army needs but not in

MANFLEX 8

1itions systems
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D. Gaps.

e - study is being initiat
of poor technical quality.

Non ed.

E. Work idencified to be
Not applicable.

I1I. Recommendations

A. Gaps to be filled to support STOG.

None.

B. Work to be terminated.

None.
providing iaput for

r use by TRADOC in

C. Significant comments fo

STOG 78.

None at this time.

D. New injtiatives.

Nove.
forts.

E. Concept Development/ValidaC“n Ef

1e for Findings.
1assificacion of demolitions (see

A MERADCOM rati? " ;:g :' roaches has been influenced as a

irs -cut +ish in particular

Table 1) and in the fir orsonnel The Brit
result of discuss D staff P ge demolitions with

fon amonB o oo on brid
have conducced tWO ma u
that:
hat works tO demolish a small

None.
s end Rationa

V. Dpeteiled Study Result

the results

: ar and ¥
1, Scaling laws 8T¢ . i::,
bridge won't WOT on a 1378 $ £
cisfied th a study 0 geiigfcii3"q§83i2§zveﬁ§
. rs 4 -
bridz. dThc{‘izbndiziipmcnts becauszdi izzetzut;epabove, the MERADCOM
ge demoll mmended- In & A opprational Concegt 1986-1995,
py the co provide solutions to

types of devices T€€ £ 1uence Jitions
n
rationale has bee: on EOD aspects { dz¢zicular with the Naval EOD
‘and by discussion Jcion chreats in ¥ h DARCOM HQ when an gop staff
the random delay mun 1and, and WiE
Facility at Indiaﬂhezs,located there.
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t MERADCOM, as far back as 1971, pro-
rosed a new demolitions program aimed at reducing still further the
?mounts of explosive and manpower required to accomplish the mission.
"he major deficiency of the proposal was that it placed too much
emphasis on bridge component~destruction and avoided the question of
tctal bridge destruction under the constraints of time, nanpower and

materials.

It should be noted also, tha

V. ADDENDUM. The results of the British in dealing with the bridge
f scaling difficulties may very well have

demolition problem because ©
-size bridge sections of suf-

to be addressed by construction of full
gth to provide a wgrandard" bridge for testing.

ficient width and len
In addition, the requiremencs for demolitions in MOBA operations
in a realistic environment.

require testing of dev
Queries have brought out that there are no test facilities in the
MOBA. Consequently, as part of

U.s. for 1 developed for use
its lo:g 32§::1:1an RiDCOM has requesced resouvces to build a test
’for testing of this typPe» and for construction of

of a size requisite fo0

large Autobahn bridge gections.
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I. ENVIRONMENTAL CONTROL (9)

I. Iatroduction.
os the functions of heating, air-

EnVironmental control includ
conditioning, ventilation, filterings hunidifation and de-humid-
owo main arecas:d pevelopment of

is divided into

tems and suppor ific major systems.

{fatjor.. Work
¢ for spec

general purpose€ i
II. Findings

control efforts are

A. General.
although the programs

r nvtronmcntal

The 5 STO'S which cover €
adequately supporccd by the ¢ RADCUI! prografs
are inadequately funded.
but Inndequately Emphasized.

1iey in support of STOG
feioning equip-

{on of the R&D

in cnvlronmental

AFEGUARD) . Little

. A
’ ¢ the technology base and final

B. Work of Good Qua

All work perf

ment appear to
wors is accomp
supfort for majo
effort is being accor

genural purpose jrens-
1ity and of High Rel
{ed a8 Good Qu? Y e { e B

evance €O Future

c. Work Identif

Army Need$, put Not
Not applicable.
x That ghould Be pone t° support STOG but Not Being
ha
d cooling

men heating an
¢ devel?® tion of environ=

r
Funding 18 necded ©7 supPt ¢, e power €ons
. h urilizes waste€ hed pile field ar
jzation of waste

equipnent whic the ™
qed it R

mental control ¢ o z‘ gomand « veil

peree “perating

ower K nt of the enef

p. Gaps ~ Wor
Accomplished.

. gt the cotal o qutpnent wi t
apptoxxmate y hurnins p jred for existing

heat from fue p
power demand t° 1 981t;qu1
eﬂv{ronmcnca contr® ) - e e et
e 1mpr:d pe expP? o permit appli-
wor jde temperd ture

{ated
Work ghould b€ intzchnolo ¢ should S0
operal ing V"

exchange. ¢ pir€

_gems
cation in sy®
extremes.

poent .
ciency

milicary
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terference and improve reliability,

magnetic in
n solid state controls for

hould be placed o
ontrol equipment.

.5 reduce electro

additional emphasis S
use in cnvironmental c

work in air f

ch could remove the

iltration whi
large externally

Also lacking is
majority of CB contaninants without requiring
installed collective protectiorn systems.

III1. Recommendations.

A. Gaps to be fiiled to support STOG:

See D above.

B. Work to be nerminaced.

None.
Cc. Significant comnents for use by TRADOC in P
STOG 78. ;
otection equipment employins gas
. Collective . jatively targe fan horse=

r temperature

1. sfo 77-10.6.% o essit
on *

i{sing the ai

at, 2 g in inhabited

and particu
power which
as much as 15
spaces.

D. New Initiative-’
date Efforts.

None.

E. Concept peveloP

Nene.
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J. FUELS AND LUBRICANTS (10)

I. Introduction
of endeavor is designed to meet
‘ es and requirements for fuels, lub-
vo.cants, :zanwcwun\voamn transnission fluids, corrosion preventatives
and specialty compounds, including weapons lubricants. This program
nrovides support for every system that requires fuel, lubricants, power
transmissioa and :wmnmcw»n fluids, or COrrosion protection either in

d under this progran

storage Or USAagC. Many of the products de" 2lope
tal activities. In the inter- - -

are used by DOD and other governmen
national field, close coordination of midlitary requirements, product
aintained through NATO,

standardization, and nevw product trends are m

AscC, and Quadripartite working Brcups.

a:mvnpamnw objectives for this area are to (1) provide combat/
mcmummza fluids possessing. greater fire-
nOnrmmumuansmn

. The Fuels and Lubricants m%mwa
short and long-range Army objectiv

tactical equipment with

retardant nrmnmnnmnumnuom and (2) provide products

will assure satisfactory migsion performance, resu.t in low engine/

vehicle maintenance, and be available in adequate juantities at a
jities and logistics.

minimum cost in terms of quant
ical effort are being addressed:

F - , . xgnmcunn Fluids, Liquid Hydrocarbon
{re-Safe Fuels, Friction and Wear, Power Transmission

Fuel bustion
mwm»wumsm:MQMOnno ' preventatives and mvnnmmwmm mmnwocsmm. Priority
»
. velopment of fire-sate uids in view of recent
has been given to the de P and fluids cont

combat damage datd _u cw
mbustion various metho mmwom:m»:comu
uvwwwnw.ﬁa fuels and ¢© 4 involve evaluation of

tigated to {ncrease mcmwm from mwsnncgo processes (shale oil and coal
-head crudes as field

At present,

prototype candidate fue el
: ge of selecte we

w»pcmmunn»oav. vononmwwwmmopm. snd defining fuel tolerance capabilities

emergency diesel enB2T Lo  of jubricants, the development of multi-

Hs g for the Army tactical fleet

pursued. Similarly,
lored as they will preclude

vings of material and labor.
velopment of silicone

for Army engincs-

purpose wnunnnocaa aynthet

and efforts to muwawzwnnzmm -
a

lubr it in 8 sa

g are being

mulei-grade gesr
seasonal changes and compwnmmw”o: has »:<o~<»a de
Power nnaamapmw»om_MmMM ::»ws Li11 provide & all-scasonal nmwmc»H*nw as
automotive brake nomrwcmnwcn f1uid. in nonnom»wumvannsmwm ves,
well as that of & P cted to extend the service e o w tary anti-
research 18 being n»wwnn»:m and/or use of reinhibiting additives.

jther rec

frecze by €
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II. Findings

A. General
approximately 18 STO's are identifiabl
s of the Fuels and Lubricants Field o?

included with in the categories of
Tactical Engineering,

and Environmental

In reviewing the STOG,
within the current objective

g:deavor (FOE). The STO's are
Lo;?:ific Mobility, Close Combat, Air Mobility,
c .
Qualicy,s’ and Construction/Facility Engineering,
B, W
ork of good quality inm support of STOG but inadequately emphasized
zed,
Under Combat Ca
pability Ccategory 5 -~ Close Combat
€ para. -
;;g;es ‘RAM-D ¢ngineering tO yield 500 MMBF." Should’not th1:7b2';g
as 500 is not very realistic in relation to RAM-D engincering 00
ry 14 - Logistics, 1t is

Under Combat Support Capability Catego
g be added to para 77-14.8 as "e":

suggested that the followin
1 composition to increase avail-

"Improved engine tolerance to fue
ability of fuels."

C. Work identified as good quality
n direct support o

Army needs but not i
gory 4 - Strategic Mobility, it is
be {ncorporated:

and of high relevance to fut
f the STOG. ure

ity Cate

Capabil
ing STO

Under Strategic
e follow

recormended that th
deterioration of

s to preven:
-wide operation

and technique¢
ilicate world
]

"Deve lop materials
equipment and supplies and to fac
atic conditions.

under adverse clim
Logistics, it is

ilicy category 14 -
STO be incorporated:

"Develop multi—funccional jubricants and r train fluids to
r of different materials required in the supply
use spccification materials

Unader Combat Support Ccapab

recomnended that the following
powe

:educe the num?e of oment "
e{igizaszggdi:eg:eeg for proprietary materials."
D. Gaps - Work that should pe done tO support STOG but not being
accomplished.

mmended.

None can be reco
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E. Work identified to be of poor technical quality.

No identification 18 possible from information provided.

I11I. Recommendations

A. Gaps to be filled to support STOG

See above recommendations under IIB and IIC.

B. Work to be Terminated.

None can be recommended.
C. Significant comments for use by TRADOC in providing input for

STOG 78.
No input.

D. New Initiative.

None can be recommended.

/e
alidation candidate Efforts.

E. Concept pDevelopment end V

Not applicable.




K. CONSTRUCTION (11)

1. Introduction

Equipment field broadly encompasses a nunber of
struction engineering and excavation tasks. A
uired, for instance, for the

The Construction

widely differing con

rapid excavation capability is req
construction of underground facilities, protective emplacements,

barriers, trenches, roads, airfields, etc. In addition to these

varying functional requirements, the environmental and ground
r and will include soft soil, wet earth,

conditions will also diffe

hard rock, etc. Further, the developments of excavating equipment

materiel and techniques have to satisfy two major mission catepgories:

rear area general purpose capabilities; and, forward area combat
These requirements are not

engineer tactical support capabilities.
tend tc lead to differing approaches to

entirely compatible and
ciated with each of the mission categories.

solve the problems asso
quipment , modified or

to use commercial e
tent possible, particu:arly for those
om the cocbat zona2. Use of off-the-

engineer units and ta

shelf, commercial equipment and techniques in the combat support

mission category is frequently found inappropriate because critical
d commercially available technology.

performance requirements excee

The current policy 18

adapted, to the maximum ex

sks away fr

area, MERADCOM has a research

Within the Construction Equipment :
lopment plan geared to investigate, exploit, and

and exploratory deve > i
develop new or improved bomat theater construction, earthmoving,
clearing and highway naintenance equipment. The thrust of devel-
opment is toward 1ightweight equipment capable of: rapid excavation

in a variety of worldwide geologic media (soil and ro§k); high mobility
including travel over of f-road, swamp, and other marginal terrain
conditions; and, rapid transport to remote and/or hostile sites by
parachute and helicopter-

II. Findings

A. General
erein poiat out construction

. 0's 1dent1fied | d

_,The :Jelveqiz (o the broad requirement areas of strategic
erzineerine taf . tacticas caginnorine. NBC defense, and

’ methods to defeat

mobilit close comba

t y’nvironments technology . New excavation

o ok id construction techniques have recently been the
construction equipment should require

hard rock and raP Seral
e ’

main 1nteres£:ilslﬂb5 flexible, have multiple applications or uses,

less human 31 in’all environments including extreme cold, desert,

ang 2e uiz: eThis area should provide means for soil stabilization,

and tropics.
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protection, and mobility equal to
supported forces (particularly for tactical engineering missions).
It should provide the technology, techniques, and design to
accomplizn all construction engineering tasks. A review of the
STO's and current planned work indicates that some are fairly well
covered, but that others are practically forgotten. For example,
ST0's 4.2, 9.2, and 9.5 should be largely satisfied by the UET and
the FAMECE. STO's 4.3, 4.6, 5.5, and 9.1 are being partially
satisfied in our 6.2 program but require additional funding. STO's
9.6, 9.10, and 9.11 are not peing covered at present due primarily

to funding limitations.

dust control, ground troop

y in Support of STOG But Inadequately

B. Work of Good Qualit
Emphasized.

e tasks: explosive drilling

plosive ripper, and vibratory dozer
the past four years has caused
an undesirable long period.
n-house effort to

ncluded th

In this area 1s i
bustion ex

systenm, two stdge com
blade. A low level of funding over
development efforts tO pe stretched over
Current funding guidance can support only an i

explore scientific information sources.
Good Quality and of High Relevance to Future

C. Work Identified as
Army Needs but Not in pirect Support of the STOG.
None.
o Support STOG but Not Being

D. Gaps - Work That should be Done ¢

Accomplished.
eloprent of mobile

and subsequent dev
Land clearing techniques N iity v speed P e ruction sub-
d to provide high

e ve trooP
quipment could impro bility must be up-grade
nd troops and field

phases. Entrenching capa
ction for grou
prote ional drilling methods

quantities of sub-surface
nel. Unconvent
t and persit developed to provide rapid means

artillery equipmen e
and tunnel construction S ou > rap
of creating undergtound storagé and militar/ strongpoints

f Poor Technical Quality.

E. Work ldentified t© be ©

None.
111, Recommendaticns.
OG.
A. Caps to be Filled €° gupport ST

See D above.

B. Work to be Terminated-

None to be recommended'
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C. Significant Comments for Use by TRADOC {n Providing Input

for STOG 78.

the excavation technology where there is

f material to be moved for the construction
ther difficult considerations are
involved, When concerned with the elements of excavation technology,
site investigations, ground control, excavation method and safety
are some of the factors that must be addressed.

Place emphasis on
a substantial volume o
job and where hard rock or o

D. New Initiatives.
Add: 78-9.1. Develop improved combat zone excavation and
ard rock to facilitate surface

tunneling techniques in soil and b
and subsurface site P on and construction of emplacements

jlities. The ultimate goal is to provide a
and underground fac fgh speed excavation and rapid means of

ty in h
worldwide capability for utilities and as an avenue for material

underground construction :
transport and mobility of people.

Y&
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L. MOBILE ELECTRIC POWER (12)

1. Introduction

The Electric Power Area has widespread application, including

post camp general housekeeping, shop sets, flood and search lights
]

ﬂ . .
opo and mapping vans, refrigerator units, missiles, battery charging
truction sites, aircraft and vehicle ’

MWMwm hospitals, military cons

zmomw. radar, communications, and water vcnnmwnwnwos. Most of these

s are presently serviced by the DOD standard family of gasoline
1.5, 3.0, 5.0 and 10 Ki),

M”mwam driven tactical generator sets (0.5,
e DOD standard family of diesel engine driven general purpose

generator sets (5, 10, 15, 30, 60, 100 and 200 KWy, and old state-
se turbine generator sets ( 30 and 60 KW).

0n|n3mamNnmvmnwm~vcnvo
There are a number of areas in which vano<mam=no<mn nsonmvmvupwn»mm
of these power sources ar to meet the STOG requirements;

i.e., life, reliability, multifuel capability. MERADCOM
is working in a number of area 1 developments do
not provide ready-made solutions to! wer sources,

use of logistic fuels, and military RAM

e required

weight, volume,
s because the commercia

\ilitarization of p
conditions.

MERADCO! 1is developing fuel cell power plants to achieve sources
g increased reliability, compactness, mobility
gine driven mm:mnmnon sets are being

of electric power havin
and silence. Gas turbine en
life, higher reliability, and higher
1 cell and turhine program

developed to provide longer
tance tO the fue
be used with
mvo:onno vno<mmn

efficiency. Of equal impor

mentioned is the development of power conditioners to
these generators and also t© couple to any source O
precisely what any load may require.

11, Findings

A. General
A total of 14 STO's were considered 3s peing served by this
area of effort. of the nmnrzopom»om supporting these STO's fuel
upport. Improvements in the gas
ngineering

aided bY the e
ased support {n FY 77 and 78 is

jch offer great gains in 81z€& weight,
gy are not wel) supported.

g is from ERDA to provide
voltaic systemS.

ve adequateé s

cells appear to ha
sets are P

turbine generator
development efforts

highly desirable. pevices
1ity over P
D all present fundin

incre

wna power capad
n the solar power area,
f photo
ad jtary mvvwwnmnwo: o
o damonatration of 541200 ould Lot 'y added support in che
v al nnwsma»mm»oa and distribution has suffered

Technology Base. Electric

m
i
i
!
{
|




i
i
?
t
H
H

pears to be phasing in well.  Increased
rical areas of this effort; i.e.,
ponents.

from a lack of funding but ap

funding would aid in some cri
modularity and uniformity of vital com

B. Work of Good Quality {n Support of STOG bu inadequately

emphasized.
In the area of power conditioning, work of good quality which
is not sufficiently emphasized i{nclude the Integrated Power Switch
and Transcalent Devices. The switch provides improved cost and RAM
characteristics via modularization by incorporating the power stage
as well as integral control and protective logic and is most suit-
n the 5 to 30 KW range. The

able for power conditioner approaches 1
are based on heat pipe technology and provide

transcalent devices
excellent cooling of the semiconductor chips yielding ipproved
eased weight and size as compared to conventional

reliability and decr
with their necessary heat sinks.

semiconductors
In the gas turbine aread, development of ceramic components
will proceed, but is adequately funded °“%ycafteriFY 79, which is too
1 fgnificant impact on STOG requirements in the time
ate to provide a S8 asis in FY 77 and 78 is

frame being considered. Increased emph
indicated.
of High Relevance to

d
c. ied as Good Quality an
Work Idencified B 1%, pirect SuPPOrt of the STOG.

Future Army Needs

None.
n. Gaps - Work that Should be Done to support STOG but Not Being
Accomplished.
Measurement and D1
Present €

This lie 1
done.
areas where nothing is being 14 b
{tems OV ave
evelopment d in B above are P

fitted and ongoind d i
1 systems cite
integral part. §c§§2§§§cion C¢ TupE capabilities:

agnostic Equipment (TMDE)
quipment could be retro-

the capability as an
articularly

adaptable tO the 1

E. Work Identified €€ pe of Poof Technical Quality-
None..

III. Recommendations.

A. Gaps to be Filled t° support $TOG.
See D above.

B. Work to be Terminaced.
None to be recommended. 60




C. Sigrificant comments for Use by TRADOC in Providing Input

for STOG 78.
1 systems oOr capabilities required

Emphasize that almost al
by STOG need adequate power sources.

D. New Initiatives.

None.
e Efforts.

E. Concept Development and Validation (cpV) Candidat

None.

14
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TABLE 1 - SUIDMIARY

| STOG ‘ PROJECT ‘ PROGRAM
| vo. \ SUBJECT PRIORITY NO. DESCRIPTION a.l b, Je.ld. Je. |£f.{g. 1 b1 1 j.
\3 le \ Power Sources \ OK AR67 \Electric
DG, 10,11 | Pover X
(1) 4,2 \ Alr Transportability \ OK AHo7 Construction |
DGl4 Equipment X
(2) 4.3 Rapid Port onstr/ \ OK \AH67 Construction l
Rehabilitation DCl4 Equipment X
Capabilities for | Aue7 \ Logistics- l
\ Discharge of NSS snips . D526 over-the-shor. c? c C clc jcC
\ Capability for discharge AHG'I \ Furls S
\ of PCL Dk&l ! Handling |
\T.A \ Ammo Supply Restraint \ oK \ARG'I \Containcrs/ \ ‘ ‘
devices 0Gl4 Materials
Handling °
4.6 Logistics over-the- \ AU67 ‘ Construction
S shore oK DGl4 Fquipment X
Beach Stabilization
(¢3) ‘ AH67 Containers/
DGl4 Materials D
Handling
AN67 Logistics-
\ D526 over-the-shore c C C c|c|c
AU67 Fuelse
DR4L Handling E
(V)] 4.7 Adjustable Container AR67 Containers/
Chasis/Multiple Size DGl Materisla X
Containers OK Handling i’
4.8 Flat Rock Container OK Al67 Containers/
DGl4 Materials X
Handling
(a.) General, oil, (b,) Good program in support of STOG. Inadequate emphasis, (c.) Good quality work,
no STO. (d.) Gaps - work should be doue but not currently funded,

(e.) Poor quality. (f.) Gaps exist,
need to be filled to support STOG,

" (g.) Terminate program. (h,) Suggestions to TRADOC. (i,) CDV candi-"
ates,

NOTES: (1) See TARADCOM
(2) See OCE

ALETTERS REFER TO SUBPARAGRAFHS OF THE RATIONALE SECTION, X indicates program category w/o speciiic

comment in Rationale Section,




1) (2

99

por-

TARLF 1 - SUMMARY (Continued)

PROJECT PROGRAM
NO. SUBJECT PRIORITY NO. DESCRIPTION
5.2a Main Battle Tank ATGM OK AH67 wawsuflage
' _Defense Smoke D471
1 5.2f Fire Safe Fuels/Fluids OX AH69 Fuels/Lubes
l 5.2j 1tegral vehicle pro- AU66 Countermine
tection agairst mines OK D606
5.5 Organir barrier capabil-| OK AH66 Barriers
itv . D606
AH67 Construction
OK DGla Equipment
5.7e | High Energv fuel [WN Ai69 Fuels/Lubes
6.9 ‘ Packaging, Logistical AH67 Containers/
Handling Equipment OK DCl4 Materials
Handling
7.2a Survivability (Helo) AH67 Camouflage
signature c¢eduction OK D471
7.2i Survivability (Air Craft) AH69 Fuels/Lubes
fires/fire fighting OK .
7.8 fogistics over-the- AHS7 Logistics
shore OK D526 over-the=
Vertical 1ift shore
7.9 Fueling, Rearming of Alb? Fucls
Helicopters OK DR4l Handling
(2) 8.2a Mobility OK AH67 Electric
nG10 Power
DGl
8.2d Camouflage - AD weapons AN67 Canouflage
oK D471 ’
8.2e One minute sat up/take AH67 Electric
dowm 0 DG10 Power
K DGLL
8.9 Camouflage, concealment, oK AH67 Camouf lage
decoys, etc. D471
NOTES: (1) See TARADCOM also

(2) See OCE also
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TABLE 1 - SUMMARY (Continued)

! STOG PROJECT PROGRAM
- 8 \ NO. \ SUBJECT \ PRIORITY NO. DESCRIPTION a.l b.yc.{d.le. | f.]g. [ h| 4.1,
9.1 Barriers, minefields, AUH66 Barriers '
Non-mine barrier D606
technology oK F F F F
(2 Minimum signatures AH67 \ Camonflage
Integral Camouflage D471 X
Rapid Emplacemert AH67 \ Construction
DGla Equipment K K K K
9.2 Rapid Construction AH67 Construction
Techniques DGla Equipment K K
Camouflage, CPS oK AH67 Camouflage X
facilities, Comm D471
circuits
(2) 9.3 Wet/Dry Gap Crossing, AH67 Bridging X
Rafting OK DGO1
3 9.4 Countermine, detec- AH66 Countermine
tion, neutraliza- OK D606
tion G G l6 16
9.6 Rapid Construction AH67 Construction
Bases, Ports, DG1l4 Equipment
Facilities oK X K K
Reduce time AH67 Electric '
Indegenous materials gc(;'}?, Power X
Reduce Engr skills AH67 Logistics-
D526 over-the-shoré X
AH67 - Fuels
DK41 Handling X
9.7 Demolitions, Ati66 Demolitions
Explosives OK H H
NOTES: (1) See TARADCOM also

(2) See OCE also

et SR AT RO G E




TABLE 1 - SUMMARY (Continued

vdestrills e T U s

(2) See OCE also

STOG \ ‘ PROJECT PROGRAM
SUBJECT PRIORITY | NO. DESCRIPTION
(1) (2)19.9 Topographic info AH66 Countermine
minefields oK D606
obstacles
Tactical Engr. An67 \ Construction
North temp. Artic DG14 Equipaent
(2) Excavation of frozen oK AN67 ] Bridging
materials DGO1
Engr. Activities AX67 Environmen-
DK39 tal control
Tactical Engr, Arid, AH67 Construction
desert DGl4 Equipment
Soil stabilization AH67 Bridging
: ) Dust control oK D609
; VWater purification -
N o Gaps crossing AU67 Logistics-~
'y o Beach stabilization D526 over-the-siore
: | Mine field marking, AH66 Countermine
: mapping oK D606
; Armored vehicles AH67 Construction
ih in CB environment DGl4 Equipment
§ (1) Equipment operation if oK AH67 Environmental
g CB environment DK39 Control
ﬁ» NBC Defense, vehicles OK AH67 Environmental
4 ) § vang shelters DK39 Control
H Power Sources AHET Electric Power
B DpG10
g OK DG11
_ (1) See TARADCOM also
i




TAM.E 1 - SUMMARY (Continued)

\smc \ ‘ \PROJECT PROGRAM
NO. SUBJECT PRIORITY NO. DESCRIPTION a, ‘ b.lec.|d.le. ] £.g. 1h. 14.14.
11.3 \ Power Sources AR67 \
low signatures DG10,11 Electric power | X
oK AH67
\ pAT1 \ Camouflage x |
\11.&6 TWDE \ oK \AHG? \ \ \ \
DG10,11 Electric power L. l '
n.&c\ Standardized electric AHW67 Electric power '
modules \ oK. DG10,11 X !
| Maintenance logistics . ! l ‘1
11.10 | Eavirommental control, AH67 - Environmental ' \
X \ tactical communica- \ oK \DK39 \ control \ ! \ i
tions : : X l '
12.1 Surveillance, target AH66 Countermine ! :
acquisition, smoke, oK D606 \
weather, foliage :
camouflage X ‘.
a \12.10\ Techniques to \ Raise \ AH67 Camouflage |
defeat surveillance to D471 !
Reduce detection 12.7 A A AlA
‘ 12.11 l Solar power \ oK Ane7 Electric
DG10,11 power X
13.6 Decoys, deception AH67 Camouflage
ECM oK D471
ARM countermeasures X
13.7 Decoy technology AH67 Camouflage
Deceptior technology OK D471 A A AlA
14.1 Standard containers AH67 Containers/
Handable loads oK DGl4 Materials X
; Environmental Protection handling K,
] 14.3 TMDE AH67 Electric
7 (¢)) OK DG10,11 Power L
AH69 Fuels/lubes )4
NOTE: (1) See TARADCOM also
,
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T¢BLE 1 -~ SUMMARY (Continuad)

STOG ‘? \ PROJECT PROGRAM
NO. SUBJECT RIOKITY NO. DESCRIPTION
14.7 Bulk 1liquid/POL AN67 Fuels
distribution DK41 handling
AN67 Water supply
DK39
AN67 Camouflage
\ DGl4 .

14.8 High Energy Fuel AH69 Fuels/lubes | X
Reduce Consumption AN67 Electric power
Commonality of fuels DG10,11
Alternative Energy

sources
14.9 Batteries, solar devices An67 Electric power
fuel cells DG10,11
Reduce signature AHo7 Camouflage
| D471
o (1) 14.10 | Move containers 1SO, \ AH67 Containers/
ANCI in T/O DGla Materials
handling
AH67 Logistics-
D526 over-the-shore
(1) 14.12 | Fire Safe Fuels AHE9 Fuels/lupes
14.13 | Containers, phvsical AH67 Containers/
security DGl4 Materials
transportation handling
14.14 | Environmental controls, AH67 Environmental
heating, A/, etc, TK39 control
18.6 Energy conversation AH67 Electric power
New energy sources DG10, 11
AH69 Fuels/lubes
18.9 Elimatic/Environment Al67 Construction
Engineering functions ¢ DCl4 equipment
NOTE: (1) See TARADCOM also




SECTION 4

TANK AUTOMOTIVE RESEARCH & DEVELOPMENT COMMAND
(TARADCOM)

1. Introduction

sically elements of Army systems
ilicy technology for thelir cffective utili-

ens include armored vehicles such as tanks,
self—propcllcd artillery and special purpose
Tactical vehicles include wheeled trucks and
rriers fulfilling a large variety of

to all combat clements of the Army. In
integrating hardware clement for a combat

zrezen= and much of the workK carried out at TARADCOM has a systems
in this study of the relevance of TARADCOM's

orientation. However
5 : was placcd on mobility science and tech-

programs to STOG-77, hat the Armament Missile, and Electroni
mol . eumption that the a ’ ’ ' nics
ogy with the assump cts of combat vehicles.

Panels would deal with the {zation aspe

~~azhat and tactical vehicles are ba

that .. heavily on mob
zation. _xbat vehicle syst
personnel carviers, scouts,
gun and missile .arriers.

trailers and tracked cargo ca
logistic and support functions
most cases, the*vehicle is the

treat mobility as & geparate topic, but gives
ral of the individual STOG categories
nd of this section lists

5 at the ¢
such o8 77 1 conb e, e-type mobi1ity objectives and shows the
the TARADCOM programs. Included with-

all STOG-~77 items hav

: ese
Iﬁliﬁioz gituiznt;: £ ol dout sheet are comments 00 the findings as well
as co;meztseand rccommendations relevant to each program and the STOG
items.

resent the findings of the

tl ke ndations, and some discussion of
the dings and recommendations

onale support

The STOG does not
mobility a high PF

The subsequent pat
subpanel on mobilitys
the analysis and rati
of the subpanel.

y recomme
ing the fin

69
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.

Ix.

Findings

A,

e document: during the next few years

The STOG will be a valuabl
eir effort on solving the

in helping the R&D community focus th
Army's problems.

"mission oriented" and, therefore, does not provide
dance to basic and applied research on a fundamental
f advanced technology and its useful appli-
cation is an jterative process between the developer anc user.

It is rot likely that a user will provide suf ficient input to the
basic and applied research process. Therefore, the Army should
assign discretionary funds, on a level of effort basis, in the

6.1 vehicle area. Work in this area such as high temperature
materials, fuel chemistrys combustion, acoustics, and many others,
have pioneered the way for advances in vehicle development. As
an example of 3 current need, sTo 77-14.3 calls for predicting
component fallures: The vehicle diagnostic program is proceeding
well, but vehicle component pre nosis requires expanded basic
research in failure mechanisms, including vehicle tests. It is
judged that the ArmY effor.t in the combat/tactical vehicle area
should be about $3 M/yr directed toward 6.1 vehicle areas. It
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E. The STOG makes several references (77-5.2E, 77-10.6, 77-10.8)
to developing 2 capability of fighting in 8 NBC/CW/BW environ-
ment; yet this factor is not considered in vehiclular designs

other than a capability to Yplug in'" gas masks in some combat
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remotely control perhaps the gTOG should add RCY
s RPV's.

to each paragraph
utomotive tcch base programs are good, they

discipline {n wide use in wndustry. Each
guspansion, tracks,

f numerical joals for improving
¢ a 1.pecific advanced

e test vehicle to
considered for

logy is thus stiuulated

etC., shoul

component techno

engineerin
and applied o0 a
s the principal Army
H. The emphasis on ¢ { 100-5 jmplies 8 corresponding need for
weapon system P poth for product improvement
his should be reflected

continued aggressive

pIp) and new °

in tie STOG by 1ncreasing the 77-5.2 (nev MBT or
PIP) to 77-5.1.

(tank) 3

1II. Discussion
regarding mobility areas
the fold-out table at the

Comments ON 1ndiv1du‘l i {
nclude n
(Combat and Tactica cles) 277 applicable gTOG Paragraphs, rel-
end of Section 4» which 8 ‘o and Recommendations.
"~ Findings

evant Program umbers

each program,

1v, Recommendacions
considereation pe given by the Army
d as Gaps (under

r
It is recommended :hai ;z ijn those ares define

to *he initiation of ProBXANY )
F1 ,8 in the fold out td .




rroraphs (or subparagraphs) applicable

to Combat and Tactical Vehicles, 20 have no technical programs. This

appears to be a surprising lack of technical effcrt, put it is recog-
ocation of funding to TARADCOM in this area is

nized that the Army all
éow, approximately $15 M of the Army's $600 M program in 6.1, 6.2, and
.3a---or only 2 1/2 percent of the Army's total technology base effort

0f the total of 39 STOG pa

V. Rationale
foldout sheets, the subpanel on

Besides the specifics ghown on the

mobility discussed 3 number of overall issues that impact strongly om

what the Army should be doing in mobility as related to combat and
{gsues and the thoughts

tactical vehicle systems: The essence of these

of the subpanel are 3aS tollows:

A. The systems requ equate, advanced
technology base for armor=d combat vehicle systems are scattered through-
hat the needed user guidance to the

out STOG-77 with the conseq
: the bases for making trade-
s concepts that are

developer lacks cohesion.

offs in the course of Jeveloping advanced S:

fully responsive to user needs are king and thus con-
tribute to the difficulty of establishing the proper military worth of

new concepts.
g the {mportance of the tank and the
e effeccively on the battlefield
The logical way to achieve such
hnology including

of~advanced tec
means that training of tank crews

needs for an ad

B. The STOG-77

ability of future t

against numerically suP

an objective is the exte : o

mobilit d capabilit es.

must beydii:iizd copche upg ng {ndividual crewman in training.
reduced skill jevels are not consistent

alning at
Oversimplification and tr g the technology level of the equipment.

with the goals of the Arm
c. In the context of t Heolo8y 1 e-at:czz,riiiBZizi:Zely
igs ;232i2c221m::;omocive techno L Lure MMBFZgoiom:igmgsztizrti?ks
g:iingizeacczi:ii::ems Pathe‘ic‘ req:iremenc: :nd t§ fund
adeqﬂaCeiy?iﬁe techn01 gy baszggz;aizzsissczzr:nte:z?g;no2 z;mEIZie
d RAM-D performance for

instituting improve qu
ubstantia

vehicles to achieve s
reat strcss on the ability

tanks.
_100-5 place® g
1 ef{ecciveness at night as well as in
jona d is not reflected in STOG-77 with
g:ytime. Thi:hogerat on3 . motive equipment ©F mobility in general.
spect to eithe

72

S

T s -




icles is desirable,
neering research and
her of which are properly

ed combat veh
ded human engl

devices, neit
in STOG-77.

E. Reduced crevw size in armor

but will require extensively expan
expanded reliance on technological
recognized with respect toO vehicles

73




SECTION 4 - TARADCOM STOG'S RELATED TO MOBILITY AREAS (COMBAT

T
sTo¢ comMENT ON RELATIVE ::;E:::‘l
'
. PR
sumEcT $T0G PRIORITY  KUWBER .s,‘ OPORERT PROCEAN DESCRIPTION .
4 Viaeze esozmert o git :
eitert e L i, Cetalify T 3
v L osestatin ; " TRRACLY Teos & atyratee lehasichs :
L2 05 - Atiasted veetie cordentats & 5,05 380 PO |
Ao traasgseeasaty o aaatactates k-” . Nen e 22008008 x|
[ 1Y) 1osanstaciu P i . Ta-k-ntoatlne seticle €onierts |
3 8 a. 3 . 1ced -, g :
‘ \‘S. :.‘.“““'" Cnla Ter fianien (22888 BEXOX NS hore - Asuasced g a3ty S131eRS x
N '-,_.'_';'Je 10-7 8 2taies - et Nce .
12 Neri VBT -vsa 1 b7 ‘_r__.__.‘—r-———‘..——T.T R
%3 Aeger ' et e Keeances ORI vONICIES .
A7 o ,'8"'"'-'- 3 gratare teductinn 2+91 {Aiss cee tesort sec. ¥ WARRDCIY .
A% AL patect-ca 415! AR
"""D' ttect to a43! h
& R. Canterreasyres A=%] " X
% .,I l:'cma Cies 1eguements A45) L
L) qu 121¢ a.ne prstechion A49] "
,”"' | ted, Lgntaegat (2o a vERICIC £] sansnacteny A5l TARADCOV Advanced concept venicles
o ——— c.¥ * Bigh survlvabflity, high oobllity
510 l:;"’m"! ey u, NﬂUBf« e T T 49 e T test bed T k * “
! <D ¢rzmeitiain A3l " Avacted pontt hae ‘suspensina tech
| [ ” Enpires
i D) N Trar3e088:8 X
. ! il - Susrensnons
¢! D% - T
Hea K
el c:ﬁ" paeerag 31 sab stk A9 " Hou3n erginceng
e “‘c:td 9. ataasted taigel 313 21 sats A= 81 - Farget Acgusitisn
k  energy Vet o1 spstattey! A3l UERACICW TARARLOY Deoe snneat of (angentrated eneigy aed
u.} . esuied futicvwemgton
43 | ti=lauach 3t = ATGM | ¢ satstatine aezy ! TARALCSY Actve ¥3 ot comeetts
B ,'5‘!'““ AY AU ”"'“‘ teorg le(’.r- %8 ERRTIR R 0:l ; e e 4 ToR unser w3 '”V- P 3
| FArC 2uipo it 150 At Heey R el T '“, st g HERE XN " T Ra-p v P em o ‘
Slersts ool veg aniey g Tte b ; Ast: CEFATCCY TARATITY Agenced tepsiieseet 13 UMK
Viboie a0 cotmye - gerennis U T LA b TARADCY Trazteg a0 glese wehce o
Usbile 2t goteage .0 systes 21 satstat 1 A-v} L -.__"'”‘ - Acesred, PUdIE fun QA M Ve D€
A r———— 17" A iy I ALty 0 TARMTC T _Rev oo v il Sttt
TR TR ,,,u,.;l i - TARACCCY e A Ve Sire b e
von ggaest HEC _ 28 wr'nm_url S T . tagisved ¢ Dat bt retechos ~
:’"’ "“&;“ e an B wstactoer | _A:S! e ortat vemces - -
“-g Saae fiee rerate taalict veh we PSS Sy (T hﬁ:’ N o '-w the et et sa R
ke (Lt ied payizads 25 csatigtastayt Aas . Use ¢ s tor e Jpncatos
ln-"»“‘,,.““a wrnes s ,,t.m:!‘-w I T e gy T - I
Generar RAUZD f.1 eqip=ent e T stk LY ““Generat RA4-D techesingy ceactszn: o
Feetg re
Dait, sirplihied 4 aNTH3 " 1 gah pow grected Lin
. agns y camsdagrins b9
Bty o soznauty, tarture piogess 23 sanstactory! | conmanaity ® seticie sl s brans
Yainte- R ’ 132 Sk poe Buecled X 8 agniys & parts
iatesdace raung melhods o rsptstacteny! e cemmenaiily 19 vehicie ta- ey
T e JUNIUE UL e =TT Agmaanes 10 ata cebdeaens TV -
Ingee, e e e e o =TT BN S v Y ] '. |»r,. e crems
R!.M(':,l vy rror § ':l' :f:;tc'l ps07 U«R‘UCCV Ceemanalily of tuels for vebittes
ELINE L F { i .
Etfecoet ¢ooe g & starage Sip sttty Aubl Ix!;ut ard susg Sl Carga caiers
fore ny arer movenent . A9 u(un ou TARAZLLY i degity vemete £o5ugn 1o ditimnstate
o J2ate b, R s A gl T TARKLCOY “Cres turan h l.vs vg,“J .
. nves Ly ,.." weenr ceoe T loceam gy ——e Rt entu e e e -
A8 Nt et g cm SR - |- e
i Marse ang c’hﬂ'-ﬂ—)‘l = ent T ] wiu? 1ee
' o S ___-—__———‘_____—-———_
4___———""/
: g - Poor Quahty
LE - - erad (OK 28 i3 .
GEND Gen 06, tasdeaaste enpuasis ¢y foading § - Casstobdehiledlo Support STOG
) ¢ - Werttobe tetninaled
TABLE 2
75 N
.

. Good Quatity gapport? (14

A

-]

¢ - Good Quatity. MO stated 706
[}

Ga9. Needs Foadisg suppet

ot

«».h.w.ﬂ;”tbww---

INOROPITE S s




M

“ _ SUGGESTIONS TO COBMERTS COv C#NDI-
_ . TRADOC ON HEW DATE
1 H
A B | ¢ _ o i € F ¢ . FOR $TOG 18 IMTIATIVES FFFORTS
1, P Sedtinat et PR ETIRA NN St
WA5psten x ! ! !
x i '
33Y X R H
- x
X , L gy Kressere szt e 18450C i TRIR
Y
..I’ cln\u‘\ll.ll.!. Aing 0ea; 33 sesiez |
X L per RS-ty D rye0d e sazieases
X H 6.2¢; Amy#a3iomens X 2 present RAD tech Sa3e
X X : noit oo CH/3W positicn
¥ i o vehicter (5. 200K
b3 . {
. '
les 3 w (5.3, Unetas (07 380 E2%INY
b e X : . e T
: e :
Ang L 00 sF FAR too lov
82_95.12; X i (5.7b) 501 .Vuo.n::. '
an objes
f
i X
! X — (2.7b) Kew track techs
? X _ nology a3 well as RAN-D
i i cffort i8 necded
1 1 oyt
Rea's. ! e 31038 wegn, 13 35 02054
93_. it a2y 5, ’ : S.r¢ Feeaeime ond o acnfeving
! ! _ the 5TV objectives .
. . I T
! ' . e e T T - T T G 1s nearly sflent on
; M i ‘ . , L FEBAsazivt fLattleficld front line
, ._ _v\\“.n.\HwW.mw..\.M.xw.‘mVVn“nll topistics mupport te —
, 1 - |~|\1~ ; cet PM-100-5 1
i By - i
. X . I vy — 0 1t ¢ KCV for this purpese (4.9
. ——1719.97 Als TTawider BV S " b (8.9)X
m———— L. S — 730.6) No R&D cffort for vehdcle
- ‘l " ‘I\\l\:\\l\\ll_!_:;: ko R&D effurt fur vehicle
T P i
e =" Y S .o\l\‘\l|||||ln|loo -
DRI GRS S i et wn\n\ow‘«suﬁ oV “ Conseder “m<.— —
) mmn hi1s Coesitet sV Cunyrder RCV'S .
‘ (127 Ko eftort oo B3 Sted-
L \I\!l.l\.\llﬂ..‘nc:: pragra®
— T [ 1182, Uany UTBF tiectaes seex b 2w
- — 114.3, Present ettcal 1g 09 Cragnis:s.
| Neee RB06.1 p1og1an s 0n mettals
. X | o pisoss
$
.rw:w: ey Weed progras wi BARADCOW I'1LL:
'y bran U ISl .t Cambat Vencte Cres
* I TR A N 60 Creective nia 8 | Ame
T R u :u.s_:n 0%t §4.19: N3 progras for vemcles
X H ; (regan to Ra02ie CONIR IS 1B :
ix | v 1 -un..\l‘Qn\.\liHl\n.\l\lll;_l meater of cpesalian _
X ! IS SRR S = e e— 1 19.300 W3 progran 0o anise
w . - - s X i - - P austement for oo dat & byl
i T e TR vehicles
| o " _ .‘\\\\.\I‘.\\‘ L
R
0
i TABILE 2
75
TP P bty bies A sl b b el e
s o e o b e - e
- Epe—— e & [y

S seiiten e e amatd b A

R g

v




G:NERAL CONCLUSION AND RECOMNENDATION ON F'~

Review of Fie
mobility in all o
many support f
movements ©

unctions assoC

divisions are structul

organizati h thelir deployment an
(the major
of their roles.

In bot
ity) are dep

These premises
the heavy depende
— the situation
east Asia theateé
emphasis there s
nology in support ©

of productiv

significant in te
in reliability an

the technology
pilities 37 alr meility.

nce ©
that 8o dom
r of ¢;
hould be 3

especially
fractions of
develop our capd

Therefore,
investments in mo
transition of
land mobility <
heavily on lan

ty tec
vrid rd golving the technolog
for relying more

- consis
d mobile

SECTION 5
1DING OF LAND MOBILITY }//

hasis on land
e field and in the

160-5 ravea.s a strong emp
yment and in-theater y
N
~\, !

t roles ¢ci the Army in th
jated with both the deplo
The great majo
cface mobile, a8 oppose
d combat activities they

endent on land mobility for guccessful execution

-5 constitut® an important departure from
jons on the helicopter

'g fighting divis
tions in the South-

with this change of !
s on the development of tech- |
d mobility- This reemphasis can be highly X

ity ' in improving land mobility, .
1ifetimes and at only modest '
estments that have been made to

of ™ 100
f the A my

pase inv

a broad review of Army dollar
eye toward major
{cal problems of

|

nds that
made with an

tg pleas
onflict.

77

1 ' i

\ PrecepIng ruacE -
| FRE 7B BLANK.NOT
oot e e & <-:..—_. .‘:;\‘- ?Im

e L. ) . R e o )
. . e e rm sabes
\
\




APPENDIX I

.ASAP
1976 SUMMER STUDY

SUBGROUP NO. 5 - MOBILITY

$T0G FY 77, Q.0. 1024, TACTICAL MOBILITY,

EXCLUDING AIRCRAFT, BUT INCLUDING GROUNJ SUPPORT OF

A[RCRAFT MOBILITY PLUS LOGISTICS OVER THE SHORE AS
CALLED OUT BY Q.0. 1024, STRATEGIC MCBILITY/LOGISTICS,

o DEFINITION:

¢ OCE, MERADCOM, AND TARADCOM ARE THOSE GROUPS PRIMARILY
CONCERMED WITH THE SUBJECT OF MOBILITY. THEIR

REPRESENTATIVES ARE PRESENT.

o ASAP SUBGROUP NO. 5 MEMBERS:

RALPH E. FADUM
DAVID R HEEBNER

ROBERT L. HESS
HOPE (VICE CHAIRMAN)

JACK I
GEORGE J+ HUEBNER, JR: (CHAIRMAN)
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OUTLINE: AMALYSIS AND REPORTING PROCEDURE ‘

SUBGROUP NO., 5 =-- MOBILITY
|

| I, INTRODUCTION
(CAVEATS, ASSUMPTIONS,

ST0’S IN MOBILITY PREAS

i
§
i
i
i

)

Q,0. DEFINITIONS, ACTIONS)

|
11, FINDINGS:
1 (p) GENERAL
(1) SUBJECT OF STO
(2) RELATIVE PRIORITY OF STO
(3) RELEVANT LAB PROGRAM NUMBERS

(3) PROPONENT(S)
(5) PROGRAM DESCRIPTIONS

(B) FINDINGS ON PROGRAM

(1) 600D QUALITY, SUPPORTS STO. BUT
TNADEQUATE EMPHASIS

(2) GOOD QUALITY, BUT NOT IN DIRECT SUPPORT
OF STATED STO

(3) GAP, NEEDS NEW WORK T
(4) POOR QUALITY IN PROGR

0 SUPPORT STO
AM WORK

I11. RECOMMENDATIONS |
(A5 sAPS TO BE FILLED TO gUPPORT STO'S

(B) WORK T0 BE TERMINATED

(c)
(p)
() |




CORPS OF ENGINEER R&D PROGRAMS

GENERAL MESSAGES ABOUT GROUND MdBILITY

i
; e MOST EXISTING PROGRAMS RESPONSIVE TO ST06 ITEMS,
BUT

I
| ", SOME IHPORTANT STOG [TEMS NOT ADEQUATELY ADDRESSED

IN PROGRAMS, AND

ST0G DOES NOT ADEQUATELY IDENTIFY ALL URGEKT

NEEDS
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CORPS OF ENGINEER ReD PROGRAMS

THO BASIC CATEGORIES OF PROGRAM INADEQUACIES

o COMBAT ENGINEERING PROCEDURES IN SUPPORT OF

COMBAT FORCES

KLY ACQUIRING AND USING

o METHODS OF qQuic
LEVANT TO VEHICLE MOBILITY

TERRAIN DATA RE

onE BASIC CATEGORY IN WHICH STOG 1S INADEQUATE

STEMS FOR NAKINGFQUANTITATIVE PREDICTIONS

o SY
ERFORMANCE

OF MOBILITY P
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0CE_PROGRAMS

Recommendations

Program  New
COMBAT ENGINEERING PROCEDURES Cancel OK _ Add ST0
¢ SURFACE PREPARATION TG SUPPORT HEAVY VEHICLES X X
@ BARRIERS TO ENEMY MGVENENT X X
® ROUTE AND GAP-CROSSING IMPROVEMENTS X X
RAPID ACOUISTTION AND USE OF TERRAIN DATA
® SPECIALTY PRODUCTS FOR COMBAT FORCES X
W] @ MAP PRODUCTION AND DISSEMIUATION X X

® TERRAIN DATA UPDATING X X
® FAR-FORWARD TERRAIN SURVEY X

PERFORMANCE PREDICTIONS FOR MOBILITY-RELATED MACHINES
® IMPROVEMENTS IN ARMY MOBILITY MODEL (AMM) X X X
© MODIFICATION OF AMM FOR TACTICAL USE
® COMBAT ENGINEER EQUIPMENT MODEL
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TBADOC COMMENTS

. ntify and describe ideas

d e pursued by TRADOC in cooperation with DARCOM Concept and Vali-

ation (CDV) Funds was discussed. dered inappropriate
ibe specific jdeas to be pursued by the

to try and identify or prescr
riel developer. The ongoing programs of

combat developer and the mateé
vide for initiating concept

each of these major commands adequately pro
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evaluation projects by ¢
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ation Program snd the {nterface wit d below:

TRADOC Concepts Evaluation program (CEP). '
e of specific RDTE
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and OMA (TRADOC controlled) ~unds for the conduct of 3 broad spectrum
e

of tests and evaluations of a involving doc-
trine, tactics, training, and hardware. CEP provides'TRADOC commands
tccess

a quick-reaction and simplified P for resolving or solidifying
combat and tra t to Operational

nt thinking pertinen
Capability Objectives L0A), Required

Agreement
Operational Capabilities (LR), and Training
Device Requircments TDR) « CEP supports P ment of existing

items (e.g.» commercial modificacion of existin® items, OF fabri-
cation of prototypes for use by 8 TRADOC school/center/activity in
condu:ting test and evaluation-

1. The ancillary task ©

h DARCOM are discusse

P jnclude:
potential

b. Products of CE
nal and training

(1) petermination of the operatio

of concepts or items:
ics and tech-

perational doctrine tact

(2) peve lopment of ©
niques.
chniques.

craining te
replace or augment the

(3) peve lopment of
1ieu of develop-
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(1) Headquarters TRADOC--CEP will be managed by the Experi-
mentation and Test pDirectorate (ETD), oifi-e of the Dcpbty Chieg of
Staff for Combat Development (ODCSCD) . Other elements of the TRADOC
staff including the Office of the Deputy Chief of Staff for Trainin
will participate in the overall coordination of CEP. &

(2) TRADOC Centerc/Schools/Activitie54—As proponent for
their applicable part of the CEFP, develop, plan,_supervise conduct
of, and report on the results of CEP tests and evaluation.

(3) TRADOC Test Facilities--Support CEP as required on a

customer service basis.

€. Suggegtions for the conduct of test and evaluation of a new
or modified concepts may be made by any oneé within TRADOC. Normally,
these suggestions will be surfaced by the proponent (TRADOC Center/
School activity).

f. Upon approval of a CEP request, copizs are provided DARCOM

for information.

hich are not considered w.thin the purview of

s outlined above, but which are viewed worthy

riel developer are forwarded to DARCO!
properly fall in the

of these more
d by AR 70-10.

Those requests ¥

g.
ogram 3

the TRADOC CEP pr
of consideration py the mate
for their consideration. Most

category of Technical Feasibility governe
that industicy and

2. To win, our soldiers will need the best weapzns .
. v > 1 P
vide. But weapons, no metter ow powerful, are in-
technology can, PED f inept, ll-traincd. unsure operators. An
{f improperly emp loyed

imputent
d effectiveness depends on
r crews, and the

he hands ©
be rendercd

overall battlefiel

1ity, the roficiency of teams ©
’ af the commandeX. Thus, the US Army must St
roficiency of the men who man

pons and crews to

effective 1in t

even p
by the pattle

weapons capabi
tactics or technigques

1 fully the P
powerful weaponss eiop e o loying o

them, and train jeaders €
best effect.
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