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Preface

The Air Force Aero Propulsion Laboratory, RTD, wishes to extead
its sincere appreciation to College of Indusirial Design, Architecture
and Art of the Universiiy of Cincinnati for their organization of the
Limited War project. Special appreciation is given to J. Alsxander,
G. Born, and K. Merkel whc were mainly responsible for the undertaking
of fhis effort. Finally, appreciation is extended to Headquarters,
Tactical Air Command for thelr technical briefing on TAC and thelr
interest in this project.

This report has been published to stimulate further research in
this area and to disscminate the information contained in the report;
however, publication of this report does not necessarily rspresent

Air Force epproval of these concepts.
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INTRODUCTION

On the following pages are the results of an exercise in creative
problem solving recording the efforts of nineteen Juniors of the Colw :
lege of Design, Architecture, and Art, University of Cincinnati. The %
complex and timely problem of Bare Base development was the subject of k
their efforts.
These students were organized into five teams (four teams of four
members and one of three). Nine represented the department of Indus-
trial Design and the remaining ten were Architectural students. Par-
ticipation on each team was equally divided between Architecture and
Industrial Design with the exceptior of the three-man team (No. 5) which
included only cne student representing the latter,
The students were introduced to the problem on June &, 1964, when
they received the "Bare Base Development Program® as pruesented on pages
to 8. Two days later, they were briefed by Headquarters TAC on
the mission of TAC ard, on the relative siccess andfor failure of re-
cent Bare Base and limited war exercises. To serve as a vehicle for
its proposal, each team was given a site map chosen from a salection of
SAC and TAC airfields in various parts of the world. Thase sito plans
were altered to eliminate all existing structures and equipment, OCnly
basic airfield pavement, roads and indicatinons of terrain ccncitions wave
left on the map. The site, howevar, was to be ineideatal tc the ecuipe
ment which had to be adaptable and flexiule to suit any conditions or

climate in the temperate zcne.
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With this information and with the assistance of various TAC manuals
on the subject of bare bases, these five teams researched the problem
and prepared design proposals in four major areas: 1) site development,
2) shelter system, 3) transportation system and 4) miscellaneous equip-
ment., They then crganized thelr concepts into 2C-minute slide rresenta-
tions and presented these at Wright Patterson Air Force Base on Thursday,
July 23, 1964, only six and one-half weeks from their initial introduc-
tion to the project. Included in the revorts as presented here, are a

resutie' and illustrative excerpts from cach team's proposal.




BARE BASE DEVELOPMEWT PROGRAM

BACKGROUND

The ability of TAC to conduct tactical air combat operations, both
nuclear and nonenuclear, anywhere in the world, is dependent on the
availability of suitable operating bases. TAC forces have been fashione
ed into packages designed to include all weapons systems appropriate to
meet a particular threat. The packages include aircraft, flying and
maintenance personnel, and a command staff, They are commonly called
"strike" forces and are capable of conducting limited war activities
from remote base sites known as bare bases.

There are many such siies in all parits of the world. Thel: locaw
tions are known and, depending upon strategic requirements, any one
nay be suitable for remote TAC operations on very short notice,

A bare base is defined as an airfield having one or more runways,
taxiways, and a ramp, but no support facilities. In most cases, the
bare base is a commercial airport or an abandoned airfield, Extensive
inspection and evaluation ars normally required prior to onerational
use. It is assumed that facilities such as maintenance, housing or
administrative buildings, ete. are not availavle. Hewever, any exist-
inc facilities are used tu whatever extent possible,

Bare base overations are planned for a rinimum of 30-day occupancy,
with personnel on temporary duty status, Each bare base has a rear
main operating base (MOB). It is defined as a fully operational base
havinr all support capabilities and facilities normally assocliated with
astablished USAF bases.

After recognition for the need and selection of a hare basze, a
survey team visits ihe site to determine the adeotvacy of the facili-
ties and rrogram ~irlift and erection priorities for ravid develcpment.
At this point, a Combat Control Team (CCT) representing TAC and an sd-
vanced unit of the Combat Su-port Group (CSG) revresenting the MOB
arrive for the ourpose of supervising the bare base developmant, Then,
aiditien C5G persounel are airlifted to the site, To accompiish this
phaso efficlently, the Combat Support Group is organized iato preplanned
rackages of nersonnel and squipment, Once 2t the bare baze site, these
GG units aec mplish the developmant and ready the airfleld for the
arrival of th. tactical forces and remain to manzge Lase suppert funte
tions throushout the duration of ccoupaney. Upor the srrival of tha
tactical forces, hcwever, thu oversll comea- resocongibllity is azsumed
by the TAC unit commander,
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The sequence of events in the development of a bare base operation
is as follows:

1. Recognition of the need for and selection of a bare base.

2. Initial survey of the proposed BB by operation planners,
engineers and maintenance personnel if possible,

3. Arrival of Combat Control Team (CCT) and advanced Combat
Supcort Group (CSG) Unit,

Lk, Establish air 1ift operations.

5« Air landing of additional CSG units according to priority.

6. Preparation of base for arrival of tactical aircraft.

7. Arrival of TAC Command element.,

8. Arrival of TAC aircraft.

9. Improvement of base as required.

PROBLEM

Develop a battery of ejuipment into transportahle units with an
accompanying plan of mohility and erection to effect efficicent and rapid
uiilization of a bare ovase site. The equipment and its utilization are
to be apolicable in varying quantities and configurations to any bare
base site in the temperate zone. Its sequential arrival, erection and
use are to be given extensive consideration based upon an initial study
of the site and criteria. The growth of the total base is to be presented
in successive stages. Design proposals should be accomrlished with
sufficient detail to indicate realistic conszideration of the following:

1. Loading and unlozding of equipment and personnel.
2. Unforeseen terrain and weather conditions,
3. Alr and ground transportation for equinment and personnel,
L4, Tamporary repair measur:s.
S Teomporary utilities,
6. Emergency requirements.
7. Security vigilance,
8. Possible air drop requirements.
9. Darkness, heat, ccld and rinimum personnel comfort.
0. Supervision.
11, Safely.

ASSRPTIONS

1. Friendly land forces are in general control of the area, al-
though minimua guerrilla penetration has to be anticinated,

2, The site is in relatively zuod condtition but airstriocs are
in need of julck surfacing and sxpet repair.

J. There are no utilities or usable bulldings.

e Ko heavy overgrowth is antizipated but sinor clearing ejuip-
ment wiil be nocessary.
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Army will provide and locate 8 to 10 pieces of anti-aircraft

equipment.

Billeting, messing, storags, etc., are under the

Army jurisdiction, and are not to be included in this project.
C-130 Aircraft is to be the transport carrier.

Provide for a total complement of 1100 men to include two Tactical

Squadrons (110 men), one Maintenance Squadron (500 men), and
one provisional Combat Support Group (470 men), all under a
provisional hcadquarters (20 men) The administrative organ-

Provisional Heedquarters

1

Maintenanse Souadron

Provisionsl
Combat Support Group

an aireraft parking nlan

refueling capability (by vehicle)

one engine run-up area
mainterance hargar and facilities for 1 or 2,
aircraft washing facilities for 1 or 2.

A
Provide billeting and ressing to accoriodate 1100 men (162

full ecmplement of sunvor. facilities. A check

suoport functions and the number of »arsonnel involved

6.
7. All personnel are to be male and military.
REQUIRSMENTS
1.
ization looks like this:
|
Tactical Squadron
2. Provide for 36 F4C jet fighter aircraft:
a. provide
b, proviie towing capability
¢. provide
e provide "uel storage
€. Druviva
f. provide
provide
3.
of ficers, 938 airmen)
b, Provide airfield lizhting.
S irovide for a
list of
in each i3 attached.
6. Trovide

Tor dovelupment of the Mase to the point of orrational
affectivaness within a tire scheiule not to sxcesd 96 h>ur3.

Establish priorities for alr 11ft Jtoms and erection of operstional

and support {acilities

aceording to the following:
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1,

2.

3.
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1st priority: operational support - minimum armament and
sacurity, minimum fuel storage, minimum essential utilities.

2nd priority: provide for increased capacity a«wd effieiency

of operational facilities,

3rd priority: further improve operations and provide sopecial
facilities, i.e., hospital, iministrative structures, special
housing.

Lth priority: erect remainder of camp.

5th priority: Aimprovem:nts based on projected length of ternancy.

D33IGH SOLUTINNS

1.

2,

3.

3ite development: In scale model form, using movable components
of shelters, vehicles and squipment, make a photographic record
of the sequential development of the base recorded al meaningful
stages and calibrated to a time schedule.

Shelter system{s): Present btasic componeais demonstrating erec-
tion and demounting procedures. Project the system(s) into a
variety of sizes and anplicatiuns using models, graphic presen-
tation and/or photography to effectively present design thinking.
Transportation system: Develop a multipurpose land vehicle (or
veliicles) to accomplish equipment and personnel trinscortation
and additional workaday functions, Present a comprehensive szale
model and be able t» demonstrate flexibility.

Equipaent: Survey enuipment needs (other than shelter and trans-
portation) and present new equipment ideas in sketch form, e.g.
airstrip lighting, fuel storage, personal equipment, etc.




Check List of Support Functions for a Bare Base Operation of 1100 Men:

support function

] No. of TDY Personnel

Ig_
i1

&

1 CSG Commander and .)eputy 2 0

2 Administrative Staff 0 4 4 l

3 Chaplain Services 2 2 4

4 Personnel 1 2 I |

5 | Personal Services 1 3 4 l

6 AF_Exchange 0 2 2

7 Accounting and Finance 1 1 2

8 Meteriel Services 2 2 4

9 | Civil Engineering . 3 S5 58
10 Fire Protection and Rescue 0 18 18
11 Procurement (Government Contracts) 1 2 3
12 Supply 1 21 22
13 | Munitions 1 18 19 |
14 | POL (fuels) 1 24 25
15 | Cyrogeaic Fluid Production 0 12 12
16 | Terminal Services (transportation) 1 41 42 |
17 | Administrative Services 1 10 11
18 Legal Services 1 1 2
19 Security and Law Enforcement 1 30 31
20| Information Services 1 2 3
21 | Medical Services 7 24 31
22 | Graphical Services 0 2 2
23 | Weather and Meteorolgoy 1 4 5
24 | Aircraft Operations 3 7 10
25 Transient Aircraft Maintenance 0 6 6
26 | Photo Mapping and Charting 13 4
27 | Motors, Ground Equipment 1 2 3

T 28 Motors, Vehicle Maintenance 0 13 13

"29 | Mu.or Vehicle operators 0 27 7
30 Food Services 1 71 72
31 Housing Services 0 5 5
32 b

33

34




Class schedule and calendar of events:

Monday

Wednesday

I

Friday

1st wesk JUNE 8: Introduc- |[JUNE 10¢ Orienta- JUNE 12: Site
tion of problem tion by Headquartery |assignments to
and formaticn of TAC. teams.
teans,
2nd week ¢UNE 15: JUNE 17¢ Prelimin- JUNE 19:
ary site survey pre-
seritations,
3rd week JUNE 22: JUNE 24 JUNE 26: Interim
design critique.
hth week JUNE 29: JULY 1: JULY *¢: HOLIDAY
5th week JULY 63 JULY 8: JULY 10¢
Ath week JULY 13s JULY 15: JULY 17: Final
design critique.
——;th week JULY 20: JULY 23 (Thursday): .resentation of final

design solutions at Wright Patterson Air
Force Base, Dayton, Ohio




TEAM

1

Duane A, Gorden
Dale C. Harris
John R. lecKnight

John Plut

Architecture '66
Industrial Design '65
Arci.itecture 6%

Industrial Design '65
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Al PHILOSOPHY OF 3AR: 3ASE AFPROACH

Development of the bare base must be accomplished with a minimum
of both total and man-hour time, maximum efficiency, and minimum weight.
In order to accomplish this, modern technology should be utilized to
rzplace outdated concepts of design and use.

The development of a light weisht nolyurethare, nylon, and mylar
lamination greatly reduces the weight of the si-in of the shelter and
at the same time increases durability, provides insulation, and increases
living comfert. By using suspension and tension members for structural
elements, weight, bulk, and erection time are reduced.

A new type of free-niston engine, invented by Harold Kosoff of
Philadelrchia, Pennsylvania, nrovides a compact, efficient nower source
for all phases of the vase complex including lighting, heatine, generating
and vehicle rouwer, while reducing raintenance time and complexity. Hy-
draulic drives and fluid couplings also elirinate most maintenance itime,
reduce weignt, and improve efficiency. The single nower source will
reduce the nced Tor most spare jarts storage, reduce raintenance time,
an! lessen the nned Jor some smneclalized tasks.

Zlectronic ovens can be utilized for the nreparation of nre-nackaged
foods.

The usc of these develomments reduces the overall complexity of the
trre base. There are fower items, and these items can be anplies to more
sararato functions. One vasic shnalter unit can be grouped in a variety
ef ways in order to serve for storage, cormand areas, housinz, messing,
or hoz=ital. A secend, larger tension structure is used for the hanpar

and »rovides for more efficient use of thc floor area,

e e i e i
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Shelters of contemporary design and materials will seem less temporary
and provide more pleasant living conditions while actually being quicker
to erect and dismantle than the present tentage. Better living condi-
tions will increase the efficiency of the men and provide for better morale.
Better functional use of space provides more useable smace pzr man yet
cuts down on overall area.

The entire base can be set up or dismantled within seventy-two (72)
hours by a crew of approximately four hundred (400) men, with a minimum

of experience and preparation time.
ADAPTABILITY OFf DESIGil CONCEPTS TO SITES

Our shelter design can be adapted to any particular terrain since
the center supporting cable can be raised or lowered independently of
the other unit on the same pylon. This makes it possibie for any of the
units to sit on a different level {rom the other units in the cluster.

Due to the insulation quality of the shelter skin, the concept is
adaptable fer all temperale zone conditionms.,

The structures are completely enclosed through the use of a poly=
zipper for sealing which provides for complete protection from the elements
of nature,

Due to the shape, the structure; can be grouned to form any number
of units and auanted to any numver »f functions, such as housing, recsing,

medical and storsse,
VEMICLE

The vahicle can be adapted to any type of terraln because of the




hydrauliz 1lifts which can raise or lower the vehicle. There is also the

provision for a 90 degree turhing'to‘mancuver on tight o hilly terrsin.

S1
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In adapting our concepts to our site (Fig. 1) we positioned our -
facilities according to the existing runway and roadway layout in order
to have them function at their best.

Our site, which is located in England, has both hot and cold weather
for which ti.e insulated material will compensate. The base is planned
(Fig. 2) to be completely independent from the surrounding area in the
event that the vicinity has been devastated, the land is desolute, or
the inhabitants are unable to give aid or supnort. All food, water, fuel,

snd shelter are to be flown to the site.
SFELTER COHCIPT

The shelter coneeut used by our team was desigred with the basie
idea of simpler and easier erection in mind.

This idea is conveyea through the use of a suspended structure which
makes it possible to susvond as many as three oasie units from a single
fiberslass rember in the center of a three-cluster unit {Fig, 3). The
erection of this shelter (Fiz. & thru 9) is accomplished by a team of
six men,

Tims rejuired 1o ercet tiils thirty-man shelter is forty (40) winutes,
which is less than the present time of one (1) hour taken by six (6) men
to orect three teats housing a total of thirty (30) men.

Zach separate housing unit is in the form of a hexagon meking it

possible for these units to be completely modular and 1ble to be used

e —
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for any number of functions, such as housing units (Figs. 11,12), messing
unit (Fig. 13), hospital, storage, motor pool, oparational functions,
and recreational units.

The exterdor skin of the structure is fabricated from  inch poly-
urethane foanm of the flexible type. Laminated on both sides of the
polyurethane foam will be a layer of mylar and woven nylon fiber. The
nylon is necessary to increase the tear strength of the material, and
the mylar is used to improve durability and to waterproof the polyurethane
foam,

From the research our team has done on the shelter, skin it was fcund
that the "K" (insulating) factor of this material was as low as .22 thus
demonstrating the ablility of this shelter material to be used in a variety
of climates, It is also worth-while to note that the tent skin weighs
approximately 0.1 pound per square foot.

One tent unit can be folded down and rolled into a package of thirteen
(13) feet long by eighteen (18) inches in diameter with its mylar floorw
ing rolled around the outside to nrotect the unit in shipning.

A congervative astimate of th2 w2ight per one ten man unit is avprox-
imately four hundred and fifty (&50) pounds as compared te a five hundrad
and eighty (5°0) pound tent made of canvas to hcuss ten (10) men.

The suuporting members are fabricated {rom a fiberrlass raterial
which gives thoem increased strength and durablility and cuts the welight
dowm conslderably.

By having a wail area of thirteen {13) feet by eight (U5) feet, it
is possible to tunk as many as i7 men ~er unit which is two men mcre than

can be bunked in the present canvas tent,

13
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The shelter concept we have uéed‘hés fiooring, and complete anclosuré
from the elements makes it vpossible fgr Setter living conditions including
heat.ng, iighting, ventilation, insulstion, and cleanliness. v

In summary, our sheiter is simple to erecet, is’lighter in weight,
has increased space raking it possible to house wore men, and makes pro-

visions for better living cordlitions.
HANGAR

OQur cbjectives in designing a hangar were to lighten the weight,
simplify erzction, and provide a functicral and efficient workling space
(Fige 1%).

In corder to lighten the weight of the hangar, we did away with any
structural members that would have to span the width of the hangar. A
truss or beam would have to be built out of steel or wood to achieve the
span needed.

We decided that the most efficient way to suppo:t a hangar structure
is to suspend the enclosing material with relatively lizht tension sables,
The hexagonzl form we used is highly adaptable tc a tension structure
since all walls are the same length and the distance Lo the center of
the hanpar is the same lengtl. as the walls. It i3 a very simple process
to locate, without surveying, all the points where the <tructure is secured
to the ground. With one string forty-five (45 feet long the six points
could be quickly located on the site by triangulation.

Tha structure ronsists of six pylons and six tensions cables from
which is suspended the wall and roof of the hanga: (Fizs, 15,16,17). The

pylons would be made from high strength [iberglacs whach has a very high
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yield poiht‘. Pylone of this material weuld lighten the pylon weight
considerahly. ‘ |

The material of the ualls ard ceiling is formed from £ inch flexi-
ble pelyurethane foam reinforced with nylon and has a skin of mylar
plastic laminated to each side. This provides a strong material that
is tear-resistait, has a smooth surface for easy cleaning, has a weight
of approximately 0.1 pound per square foot, and has a "K" factor of
0.22 for excellenf insulation.

Ventilatinn is provided at the six corners of the hangars with
screenaod windows that are two feet and six inches wide and eighteen
fest high. Each of these tall windows will have flexible doors at the
grounc for easy access from any side. These window units can be closed
from the elements by rolling down a panel that zippers closed with a
poly-zipper which does not allow wind to blow through.

This hangar has six sides forty-five (45) feet long. It will come
pletely accommodate two F-l-C i~t fighters (Fig. 18) that are completely
closed ~ff from the elements, or three planes (one completely and two
partially enclosed) may bhe accommodated.

Another reason for using the hexagonal forn for the Langar is that
more square-footage of floor area is provided per square-fostage of wall
and ceiling, as compared with a rectangular tuilding. The space nrovided
for two fighter planes is quite adequate. Both planes have pienty of
rooa for work access on all sides,

The hangar has ¢wec doors f.r plans access located on oprosite sides
of the hangar. These doors are made of the same material as the walls
and eniling. They fuld (on ~verhead rollers) to the sides giving a forty-
five (45) foot clear opening.

”
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Since this design provides an casy-to-esect hangar from a relat;lvely
light package as well as a functional hangar for two fighter planes, we
believe this hangar would be an excellent additiocn to the Air Force Bare

Base concept.

UTILI

In order to raise the overall efficiency of the La e base, there is
a need to reduce the number of vehicles required to perform the tasks
too large to be done with manpower. A look at the 1list of vehicles pro-
vided for the base will show many vehicles which are by their design,
limited to one or two jobs and, since the particular job- are not done
constantly, there is inefficiency in having vehicles sitting idle when
they might possibly be doubling up on other functions to get the jobs
done faster.

According to TAC Manual 400-12 there are eighty-eight (88) vehieles
alloted in the average bare base support group. These vehicles may be
broken down into three catagories: light, medium, and heavy duty in
accordance with their own svecific weight and the functions thay perform.
Out of the total of 88 vehicies, 55 may be classed as light and medium
duty vehicles with the following specific functicns: (17 hauling in one
form or another (this group includes trucks and trailers) (2) light btall-
dozing (3) diteh digging and other functions associated with a2 farm
tractor, and (&) 11i7ting (forklift). It is felt by the team that the
light and mediw: duty function could be performed by a single vehicle
type lae:a?;éd somswhero netween the two classes.

Since the TACM &OC.12 did not catalogue any of the ground support

R L R
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vehicles for the Tactical fighter air e¢raft, the trip to Wright-Patterson
Air Force Base brought to light another group of vehicular functions
which may also be included in the class of vehicles the team intends to
pursue. The ground support group included towing functions (both for
alr eraft and air craft checking equipment), refueling, and munitions-
handling. Although most of these vehicles are physically smaller than
the vehicles included in the bare base system, the functions they per-

form are in the same catazories.

In order to fulfill the required functions, the new vehicle must be
flexible to adapt to the various situations which would include variations
in terrain and climate (Fig. 19)s A vehicle which would perform well on
the hard, even surface of the runway system would not do well if the off-
runway terrain was sand or mud. The vehicle wculd not need the same
wecather protection in rmild climates as it would in the extreme cold or
hot areas. Viewed in this light, the weather-protection faciliti=s become
a separate item to be inclﬁded in the package only if the site survey
deems them necessa:ry.

The first consideration given to the vehicle was that of the opera-
tional, or cab area (Fig. 20). Since the vehicle will be used for taxi
service in transporting personnel, we decided upon a two-placa cab to

carry the driver and one passenger. There would also be rcar box attache

ment to allow seating for four add!tic i persons. The second consideration

was that of a sultable drive train whic would require a rinimum of rain-
tenance, reduce the overall weight, yot allow the vehlicle adequate power,

traction, and flaxibility. After concidering many possibilities, a fluide
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drive system was settled upon due to the lack of moving and complex parts
and the idea of transmitting the power from the engine to the wheels
through flexible tubes :ather than rigid drive shafts, universal Joints,
gear boxes, differentials, etc. As an end result, the fluid drive will
allow driver control through a sing’e "tiller" which will control speed
and breaking as well as direction, Now that there are no rigid connec-
tions to the whecls, they can be made to rotate 360 degrees to allow the
vehicle more flexibility (Figs. 21,22,23). All four wheels are to use

a standerd drive, suspension, and steering mechanism thereby allcwing an
interchunge ahility and allowing a reduction in maintenance, inventory

and personnel training.

The third consideration was that of a power source. Thz engine needed

to be 1lizht for 3ts power output, efficient in terms of fuel input; easy
to maintain, and reliable. An engine has been developed which is partice
ularly well suited to our fluid drive concept. The engine (Fig., 24)

was designed by Harold Kosoff and consists of a tube uith two pistons
which come together in the center of the tube to form the combustion
chambcre The compression ratio of the engine is 16 to 1, which puts it
in the diesel fuel range and means it will fire withcut a spark plug.
There are no valves in the combustion chamber since the engine works like
any two-cycle engine and draws its air through ports which are alter-
nately covered and uncovered by the piston movement., Fuel is inducted to
the combustion chamber vii an injrctor nozzle and the exhaust ras escapes

through ports in the sime mannor that the alr is taken in. In corder to

lncrease the efficiency of the engine, Yr, Xoso”" has included an exhaust-

driven turbo-charger to increase the oxygen input. Once the pistons have

come together an' fired, they fly out toward the outer ends of the tube

e
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at which point air and oil are trapped in a chamber. As the piston nears
the end of the tube, it will compress the air trapped there, force the
fluid out of the chamber, then bounce off the compressed air and return
to the center of the tube to fire again, The engine as it has been de-
signed 13 a thirty inch long tube and is five inches in diameter. Engine
weight is 1light at thirty pounds with a twenty horsepower output. Also,
with modifications, the same power plant can be used as an air-compressor
or a generator.

In applying the engine to our vehicle we intend to use six such en-
gines (Fig. 25). Three of these engines are to power the vehicle, two
engines will power accessory hydraulic equipment, and the remaining engine
will be a generator to supply electrical power for lighting on the vehicle
and its other electrical systems as well as providing a power supply fer
electrical power tools.

A means for tying all of the first three considerations into a work-
able package made the fourth consideration that of building a functional
frame. In order to conserve weight, the frame should be a working part
of the vehicle. Our concept involves making the frame from hydraulic
cylinders (Figs 26,27). The cab and engine-housing part of the vehicle
is to ba attached to two parallel cylinders which are six feet long and
six inches in diameter. Both of the cylinders will be sclid at the center
to allow each end to become a separate unit, thus allowing two hydraulic
cylinders per side. The two forward wheel assemblies would also be
attached to the outer ends of these cylinders. The rear frame also con-
sists of hytiraulic cylinders, but of a sherter length., There are two
cylinders per side running parallel (one over the other). These attach

to the transverse frame cylinders to form a "U™ shape. Tha rear driving

19




wheel assemblies attach to these rear members. This arrangement allows
the back of the vehicle to be completely open to the attachment of various
working units (Fig. 28). This mounting position brings the attachments
up close to the operator and, in effect, makes any attachments an integral
part of the vehicle. The vehicle could also straddle heavy obJjects to
pick them up with the weight concentrated in the center of the chassis
within the perimeter of the wheels.

Since the vehicle has the ability to raise or lower itself on its
own suspension (Fig. 29), the ground equipment for the fighter aircraft
could be designed to allow the vehicle to back under the equipment, raise
itself and the load, and carry the equipment to the job.

The vehicle has the ability to operate at the same speed and with
the same amount of maneuverability in any direction. This concept
necessitates giving the driver seating and controlling facilities which
will accommodate the multi-directional movements. It is our contention
that the driver should be given a high vantage point when the vehicle
is being used to perform the heavier work functions such as scraping
ana trenching. To accomplish this funciion, the passenger seat is made
to fold upon itself allowing it to assume a higher position (Fig. 30).
The driver will now be seated on the reverse side of what had been the
seat back in the lower position. The former head-rest now vecomes a
back-rest. A console containing the workl..gz levers can be raised and
rotated ninety degrees to position the controls in front of the elevated
operator. The directional tiller mentioned before has been placed to
allow its operation from both the normal and the elevated driving posi-

tions,




SUMMARY

The vehicle we have designed can be utilized not only for the develop-
ment of the Bare Base; it will also become an effective part of the fighter
aircraft ground equipment. We also feel that the same basic concept of
the vehicle could be applied to a larger vehicle which could fulfill the
functions now performed by a variety of heavy-duty vehicles, In combin-

ation, the new vehicles would reduce the number of vehicles required.

Since the vehicles are licht-weight in themselves, the overall weight of

the vehicle portion of the Bare Base package would be greatly reduced.

SURVEY OF SPECIAL EQUIPMENT

POWER PLANTS

This team recommends that the Air Force adopt for use as Power Plants
the Kosoff engine described in the VEHICULAR CONCEPT section of this re-
port. This engine is said to be eighty per cent efficient and provides
twenty (20) horse power., These engines can be grouped tosether inte a
very small unit, compared to conventional engines, to provide the horse
power needed for any power function. Nr. Kosoff has designed 31 fluid
powsr convertar that would give efficient power conversion to all wheels
of a vehicle. He has also desipgned a means for incorporating into his
engine a generator which puts cut five kilowatts per hour, This adds
vary little to the welpht of the engine. The engines can be pgroured to-
gether to provide the required kilowatts at a very low weight. For

example twelve of thr Kosoff engines would generate sixty (60) KaH with
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an estimated weight of four hundred (400) pounds for the e¢ngin»s them-
selves, and an additional one hundred (100) pounds for necessarv pack-
aging and controls for a total weight of five hundred (50C) pounds.
This is a very great savings in weight over the existing conventional
generators., This engine can be used individually {o provide very small

and light.weight packages for sources of power.

TENT HEATING ARD LIGHTING

Mr. Kosoff's engine can be packaged with each iant to provide heat-
ing and electrical lizhting. Wiring can be incorporated in the tent

material to power wall recepticles for Irdividual lights, fans, and radios.

RUNWAY LIGHTIHG

Runway lighting can be a series of packages on each side of the run-
way. PBach of these packages would have its own nower source ard light
source. Mr. Kosoff's engine, which provides this power, can be started
by radio signal which eliminates all need for stringing wire over the

base.
SHOWERS

The rigid support members in the shelter ceiling which laterall,
support the structure can be replaced oy tubing used as plping to supply
water to the shower heads.

Heating the water and the pressure necessary to sunrly the showars
can be achieved vy using the Kosof[ engine described elsewhere in this

paper.




Individual shower heads, which airiate the water supply. are sus-
pended from the water supply tubing so that the showers can be used by

many people or by only one person at a time,
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Fig. 1

Site for Bare Base.
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Fig, 2:

Pully developed site,




Fig. 3:
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Aerial view of shelter,
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Pig, 4: Brection sequence: 1, Brect pylon,




Pig. 3:

Erection sequence:

2.

Position flooring package,
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Fig, 6:

Brection sequence:

3.

Unroll tlexible tlooring.
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Fige 7

Erection sequernce:

4.

Placing enclosure package,




First element hcisted into place; second ele-

‘5.

"ig, 8: Erection sequence:
ment positioned,
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Fig, 9:

Urection sequence:

6.

Placenent of final element,
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fig. 10:

Basic section and detail showing adaptation for shower,
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Fig. 11:
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TYPICAL 10 MAN

000 PLAN

Floor plan (‘ypical ten-man unit,
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Interior of housing un.t,
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Rig,
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Fig, 13:

38

Floor plan (typical messing complex),
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rig, 14:

Aerial view of hangar,




Fige 15: Lrection sequence: 1, Pyilons snd tension lines installed.
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Pig.

16

Erection sequence:

2.

Shelter enclosure in place.
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Figs 17: Erection sequence: 3, Shelter hoisted toward final position,




Fig. 18:

Floor plan housing two R4C Pighter aircrift,
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Ali-purpose vehicle.
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Fig. 2C:

Canopy attached to vchirle cab,

43




Fig., 21:
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Vehicle showing whecel rotation ( inboard to outboard),
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Fig, 22:

Vehicle showing vheel rotation

(outhoaid),
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Pig, 23:

46

Vehicle showing wheel rotation (inboard),
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Technical drawing of Kosloff engine,
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Fig, 25: Vehicle showing six-engine power pack,
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g, 26:

Hydraulic cylinders retracted,
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Fig., 27: Hydraulic cylinders extended,
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Pig, 28: Vehicle showing view of U=shaped open frame,
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Pig, 29:

Vehicle in

raised position,
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Bare Base fully operational,
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PHILOSOPHY

Our philosophy regarding the Bare Base Development followed along
the lines of the problem as it was assigned. 1In our designs we hcped
not only to cut the welght ard therefore the number of trips by C.130's
but also to increase the efficliency in setting up this base and oper-
ating it.

We natur2llv approached this mainly through the designs of our
structures a~d vehicles., As the following rercrt shows, we did this
to the be-t of our aoility, although at times we had to sacrifice one
thing to accomplish another.

In this manner we tried to develop a battery of equipment to be
transperted irto a Bare Base and to he erected there with as riuch ease
and efficiency as pocsible. We planned through our scheme of vehicles,
shelters and other special equipment to have an overatins hase set iip
in four priorities.,

In the following pages we will try to show how we have used this

philosoohy in our Bare 3ase Development.

ADAPTABILITY

The tase which we werc iven for our Zare 3ase Development is on
one of tho Bermuda islanis, The island is fairly level, the hiphest
nlevatici, “olng not more than two hunired feet, The rajor rart is
thrae miles long and threec<fourths of a mile wide with ~.veral penin.
s1las jutting out at each end. Therefore, our site would te very

similar to many oth r sites (Figs. 1,2,3).
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Our plan for the establishment of a Bare Base would be easily
adaptable to most othar sites that the Air Force uses for these bases.
Throughout our discussions we geared our thinking to the Bare Base it-
self and not o the fact that our particular site was fairly level or
had mostly mild weather or any other particular idea. We kept in mind
that this just happened to be our site and that what we were designing
should be applicable to any given base or set of conditions. The only
thing that mizht be changed in another situation would be the layout of
the base areas, depsnding upon the airstrip layout ond the terrain.

Jeeping ir mind that the Air Force did not want a number of con-
cents, each usable at certain bases and not at others, we chose a scheme
by which the Air Force could take the same component parts anywhere in
the temperate zone.

Our inflatible structures are insulated znd ventilated to nrovide
comfortable living or working juarters in any climatic situation, barring
the severe cold of the Artic or extreme heat at the Equator. The ex-
panded Royalite floors can be used -n any grounc and will certairly add
to the living ease.

The vehicles that we have designed are also of a nature that can
be used anywhere they might be sent. Regardless of the weather or
terrain, these vehicles will be able to perform the sarme tasks they
would on our Bermuda Island.

Thus we have a Bare 3ase Concent that can be adapted to any Barse
Base, and any base should te able to be set up with the same ease with

which we daeveloped ours.




SHELTZR CONCEPT

Our major idea for our shelter structures is an inflatable structure
with an expanded Royalite floor. Thaese are packaged in sections and
fastened together to acquire the desired size, Basicaliy all our build-

ings on the Bare Base would be of very similar nature,

TENTS

The billeting structures are sixteen By thirty-two foot inflatables
sach of which houses twelve men (Fig. 4). This ient is made ur of four
indi-idual sections which ars combined to make the one large one. The
individual package 1s eight inches by four and ome-=half feet by eizht
feet and contains one-tourth of the twelve-man tent plus one-half of
its end vanel. The package itself is the Royalite floor with the in-
flataktle part of the structure al.eady attachad to it.

In shipping, four of these sackages are strarped togethor tc make
a larger package two feet Uy four and one.half feot by eight feet (Fig.
5]. 'When the structure is bein~ erected, these same straps fit. on the
same snaps to hold the floor sections together, The inflatisble parts
are zirped together, and the end panels are then zinped in.

A three-man team woul! mast likely be used to erect this ziructure,
and four of these teams could arect billeting for eileven hunured men in
five hours, The first *w men of a tsam would carry the package to the
area and unfold it (Fig. 6). The thind man would them begir to inflate
it as the other two are unfolding the sscond section and stranring it

tc the first (Fig. ?). The third man zips ‘hem together and beeins Lo
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inflate the second section. This process is repeated until the entire
structure is erected (Figs. 8,9).

The units have plastic sections in the end vpanels which allow for
Vewwkiavaon and also for the neater hook-up. We figure that the weight
of thisrtype of structure is sixty-six pounds per man, but in many ways
it is a great improvement over the exlsting tent. By using a special
square inflated groin vault center section, tent complexes with 2,3,

and 4 wings can be erected (Figs. 10,11,12,13).
MESSING & HOSPITAL

The messing structure and hospital (Figs. 1%4,15) are the same t:pe
of unit as our billeting structvres. The main difference is that the
arected units are twenty-four feet by forty feet because of the need
for extra space in both;

In conjunction i these structures is a square inflatable, twenty-
four feet to a side, which allows for a crossing pattern to be set up
without the necessity of going out-cf-doors to get to another part of
the structure. Either of these can be erected completely in two hours

time.

HANGAR

Our hangar structure is also made of inflatable material but, due
to its larger size, it 1s constructed in sz somewhat different manner.
It consists of a double layer of tubes with double zippers so that its

three vaults can be supvorted properly.
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The three vaults are twenty-five feet across and are twenty-eight
feet above ground level at the highest point. The sides have sixteen
foot vaulted openings to which can be attached smaller tents for utility
or for light or ventilation (Figs. 16,17,18). The end panels are not
inflated but are flat and roll up and down in a manner similar to a win-
dow shade.

These hangars would have to be anchored to the runway and would
have no floor of their own. Not including the time it would take to

anchor, the hangar could be inflated in an nour.

VEHICULAR CONCEPT

We came to the conclusion, in looking over the vehicles that are
“ow in use on the Bare Base development plan, that the standard trucks
now in use have too much dead weight. These trucks were designed for
road use and are tco general for this specific project. Also, the cabs
have much unused ssace,

In designing our vehicle weassumed that it should be specifically
for 2 Bare Base., We chose tc cut down on the unusable weight and have
a cab to carry only the driver. Since the engine and drive truin are
the heaviest part and are in use only when the vehicle is moving, we
decided to detach the unit when it is stationary and other parts are
being used such as the tank, generator, ete.

The two cabs we plan to use attach to a basic trailcr with a pesi-
lock to allow the truck to be driven as one unit for ease of handling

and maneuverability (Figs. 19,20,21).
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Both the cab and trailer use lightweight materials in ther con-
struction to lighten their shipping weight. The trailer has an expanded
Royalite bace floor over molded ribs to give it additional strength.

The frame is made of lightwelsht aluminum ailoy. The tires under the
trailer are of the "air-sack" type and required very low pressure (7 psi).
These provide an easy ride without regular suspension (“ig. 22).

The larger of the two traller sizes is eight feet by twenty feet
and weighs somewhat less than one thousand pounds. The smaller one is
the same width with a thirteen foot length and weighs in the neighbor-
hood »f five hundred pounds, The larger cab is eight feet by nine feet
and weighs about three tons while the smaller is six feet by seven feet
and weighs one-half that amount. Both cabs rtand six feet high.

Cur overall Bare 3ase schene callé for tae chipping in or six of
the larger c2abs and sighteen ol tue smaller ones. With these would
arrive nine cf the long trailers and sixteen shorter cnes., Of course
the cabs ¢can be used interchangeably with the two size trailers.

The cabs nct only cormbire with the various size trail.rs but have
a nunber of ctner independent tasks. One of the main one of these in
the opening days of the Bare -ase 2rection is that of a Fork Lift (Figs.
2. 28), Tne cao was designed with this in mind for the engine, tank
and mechanical equipmwent are in the rear to counterbalance the fork 1lift
load,

In the initial sappor. we would ship in three or four of these along
with trailers, and these cabs would then be able to drive loaded trailers

to their destinations and unlcad them thera., They could then come back




to pick up other trailers whose fork 1ifts had just loaded them from the
plane. This would set up somewhat of a chain reaction for unloading the
planes and setting up the base.

A power take off at both front and rear operates many of the other
attachments for the cab. A crane attachment on the front utilizes this
as well as the same weight counter-balance that the fork 1ift uses. Other
parts that can be worked in this manner include: grader blade (Fig. 25),
runway sweeper (Fig. 26), ditch digger, crane (Fig. 27) and jerry-type
weed cutter.

The cab has rear wheel drive and rear wheel steering. As the trailer
is locked on, the front wheels raise, When the cab is operating separately,
the steering is in the rear unit. Automatic controls change it over to
reversed steering., Steering is hydraulic. A master control changes the
steering and locks the cab to its trailer.

Each trailer also contains jacks which lower when the cab is dee
taching, They hydraulic *ly raise when cab is being attached. If the
trailer is loaded, the jacks raise and level so that it can sit level
when nct in use,

Our reasoning behind the two sizes of cabs was that no one vehicle
can do all the jobs on the base, but that the two sizes with their variety
of combinations could accomplish this., Both have the same basic properties
and same .ift on front. In the smaller cab the engine is along side the
driver rather than in the rear.

The trailer's basic units can be fitted with special parts to change
them to specific uses. We designed a refrigeration unit (Fig. 28) to

fit on the trailer to transport food to our messing area. The runway

€3




#
¥

64

sweeper has its vacuum and dirt tank attached to this same basic trailer.
We also can attach seats to make the trailer into a personnel carrier
(Fig. 29) anu this can be covered with a canvas top. By folding up the
seats, this personnel carrier becomes a covered transport for inclement
weather,

Three of the large cabs beccme the cab part of the fire truck (Fig.
30) because we feel these must be on constant call. Our fire truck in-
cludes stationary foam guns and a flood light and is basically like the
presently used models.

This is how we solved our vehicle problem. It also tells how we
approached it because our final concept is not too far removed from our

initial sketches.

OTHER_CONCEPTS

RUNWAY LIGHTING

Our concept of Runway Lirhting is to have radio cperated lights
which will eliminate the necessary generator and the wires along the
side of the airstrip. This latter facteor also makes the setup of the
runway lighting an easier job.

The individual lisht is a gas ¢ylinder in a tubular housing which
is glass at the top and lightweight metal alloy around the cylinder it-
self, The unit contains a pilot light and a radio control box, When
the radio control receives its signal, the valve is opened to emit the
gas which is then lighted by the pilet light (Fig. 31).

The top of the container has directional mirrors which receive the

light from the parabolic mirror around the light tself., These directional




mirrors cause the light to be at its sirongest when looking directly
down the runway but able to be seen from any direction.

The entire Runway Lisht unit would stand twenty inches high with
tripod legs that would anchor it into the ground. Its weight would be
twenty pounds and its fuel would last approximately thirty hours. This
is based on the theory that the lights are on for only about one hour
per night. Thus, a unit would be a thirty day lighting supply. At
one hundred fifty to two hundred foot sracing, the runway should be

sufficiently illuminated.

FUEL

Our plan for storing and transporting fuel is a semi-rigid plastic
tank in a frame on wheels (Fig. 32). The tank has a thirty-six hundred
galion capacity. This enzbles it to fuel three FiC's.

The fuel storage spot on our site is lcczted away from the base
with a natural protection of hilly terrain tut has roads built right to
it to give it easy access to the airfield. These tanks would be stored
here until needed and then, with the same posi-lock our cther vehicles
nave, would be driven by one of the cabs,

The tank would be filled at a distant point and shipped inte the
Bare Base. As the fuel is used, the semi-rigid plastic tank begins to
deflate down intn the frame structure which is braced with steel ribs
to hold the tank.

When the entire tank is emptied, it lies on this steel base. The
side pieces, which are made of telescoping tubular metal, are then col-

lapsed so as to make a compact unit teo ship back to the starting base
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to raceive more fuel,
HEZATER

The heating unit we have designed was done so to work specifically
with a tent pattern that we arc using in our base setup., We chose to
set our billeting structures in a cross pattern of four, leaving the
center of the cross open to contain this heating unit. The one unit
then would produce the heat for four twelve-man tents (Fig. 33).

The heating unit is approximately three feet square and also con-
tains the electrical supply for the tents it services. It operated on
a jet fuel in the fire box and employs a centrifugal fan. Baffles are
used to slow down the air for a greater transfer of heat.

The square unit contains four nozzeled hoses, one coming from each
corner. These are recessed with a cap until ready to be used and then
are pulled out and attached to a prepared opening in the end panel of
the tent.

These are the main innovations we worked on along with our shelter

and vehicular concepts which we have already discussed.
CONCLUSION

In the preceeding vages we have tried to show how our philosophy
affected our thoughts in the planning of a Bare Base Development and
what the results of these thoughts were. We feel that our scheme will
enable the base to be erected at a much faster rate and with a good deal
more ease. Also, once the base has achieved operating capacity, we be-

lieve that with the ejuipment we have designed, the operation will be a

smoother and more efficient one.
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Pig, 2: Aeriel view of site prior to development,
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PFig. 3: Aerial view of site fully developed,
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Big, 4:

Overall view of twelve-man billeting tent,
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Fig, 3: Twelvi-man tent shelter package,
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Fig, 6:
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Arsstion sequence:

1,

Two men unfold first segment,




g. 7:

Erection sequence: 2, Serond segment is joined to first; first seg=
ment is partially inflated,
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Erection sequence:

3.

Continuation of erection technigue,




Pig, 9: Erection sequence: 4, Structure completely inflated but without end
panels,
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Pig. 10:
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Expansion of basic compcnents:

1,

Basic unit with center section,




L-shaped plan,

2,

on of basic components

i

Expans

11

Fig.
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Fig. 12: BRxpansion of basic components: 3, T-shaped plan,
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Rig, 13:

Expansion of basic ccmponents:

4.

X«shaped

plan,
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Pig. 14:
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MESSING.
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Floor plan of messing structure,
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PFig, 16:

Ploor plan of haggar.
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Side and end clevation of hangar,

Pige 17:
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Fig, 18:

Overall view of hangar with attached wings.




Figs. 19:

Ma jor vehicle components (two cab units and a trailer),
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Fig, 21:

Trailer attached to cab,
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Fig, 22:
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Trailer details,
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Fig, 23: Preparation for loading trailer with fork 1ift,
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Pig. 24:

Loaded fork 1ift in raised positioa,




Fig, 25: Grader blade attached to cab unit,
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Fig, 26:
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Runway sweeper,
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Fig, 27:

Crane attached to cab unit,
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Pig, 28: Refrigeration unit,




Fig, 29:

Personnel carrier,
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Fig, 30: Fire truck,
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Xtails of runway lig. ting s stem,
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Pig, 33:

Space heater for a shelter complex,
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SITE ANALYSIS

Our site is an elaborate airfield on the Atlantic Coast. In analysing
the airfield (Fig. 1) we find that it would be best to use one major run-
way, one alternate and one for take off of TAC alert aircraft only. We
would set aside 3 aircraft from each of the two squadrons to be designated
and placed on an alert status at the northern end of the field.

The terrain of our site 1s very advantageous to the security of our
base. Along the western coast there is a ¢liff rising 200 feet above
the water. From the cliff running easterly there is a 2% slope. In lc-
cating the fuel storage areas, we use natural drainage to our advantage.
In the event of fuel leakage it will not drain across the base. We
designate two areas for fuel storage, thereby reducing the vulnerability
of sttack., In the same manner we designate two muniticns dumps.

Special features of the site are a large, unbroken apron space and
a small mound located centrally within the airfield complex. The latter
lends itself quite readily for an air control center. The former will
be used for a terminal area, TAC ready area, motor pool, run-up, hangars
and maintenance of aircraft and vehicles. This allows all of the units
to be located within close proximity of each other.

There is a main road running North and South to the east of the field
with branches leading to the apron space, a taxi way and the southern fuel
storage and munitions area. Access to the northern fuel storage ai'ea will
require a minimum amcunt of pav.ng. The rorthern munitions dump and 1ijuld
oxygen production and storage will be along the main road. Air police
will set up check points at all intorsoctions with main offices located

at the junction of the branch th:t approaches the terminal area. Fire 101




and Rescue units would be located between the main runway and the alert
runway with easy access to both., Initlal utilities for the entire base
would be located Just east of the terminal area., Billeting, messing,
administration, the hospital and all speclal housing wil) be sited east
of the maln road away from the main operating areas., Larger support
utilities will be located in this area. A small amount of grading and

raving #ill be necessary in preparing this camp area (Fig. 2).
PRIORITIES

In setting up priorities we vary i'rom the Gray Eagle system by a
different break down and sometimes by a different sequence, This systenm,

like the present one, will work excert when special c¢circumstances prevail.

FIRST PRIORITY

A. Air Police to set up security immediately for the base.
B. Establish Terminal Area, Fire and Rescue, and Air Control to

take care of the arrival of initial fiights.
SECCND PRIORITY

A, Initial utilitles for operation of the airfield only.

B. Motor Pool and Ground Equipment.

C. Support utilities to be established for the arrival of additional
personnel.,

D. 3illeting and Messing.

THIRD PRIORITY

A. Maintenance and Run<up Area.
idv2




B. Initial fuel storage, munitions and iiquid oxygen.
C. O»erations.

D. Increased Billeting and Messing.

From the loading of the C-=130's at the rear main operating base to
the end of our Third Priority presently takes 72 to 96 hours. With the

ise of the equipment we have designed we believe this t.me will be cut

down considerably.
FOURTH PRIORITY
A. Arrival of Tactical Air Craft.

FIFTH PRIORITY

A. Administration Building.
B. Hospital.

C. Special Housing.

SIXTH_PRICRITY

A. Haungars

B. Erection of remainder of base a.d carp.

SEVEITH PRIVRITY

A. Improvements based on projected lengzth of tenancy.

INT stP: LS tATION

We interpret this problem to consist of reducing the effort «f rmaking

a vare hase operat "nal, This we have accomplished Sy pursuing the croblex
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in two areas.

The first area of attention is a‘med at reducing the number of re-

quired suprort flights; the second area of attention eliminates much of

the labor on the base. Some of our designs are successful in one of the
two areas, others in both,
The number of C-130 support flights can be reduced by making the

required equipment lighter and/or making more than one use of thsi equip-

_ment.

104

SOLUTION

Based on this, our interpretation, we have solved the problem with

the following suggested designs:
A, PALLST.DOLLY SYSTEM

To accomplish the unloading of the C-130's faster and with less effort
than the »resent method, we have designed a pallet-dolly system (Fig. 3).
All ejuipment is loaded on whesled pallets of 8'.0" x &'-0", and in the
case of longer items on wneelcd nallets of multiples of this mocdule. Rather
than having a forklift unit carry equipment from the plane, our dollies
are pulled out of the aircraft either one by one by a small vehicle or
en massc, depending on the weight of the contents. A C-130 will held five

decllios.,

B, FUsL COUTARNS

Instead of shipring the fuel in 500 gallon rubber tanks, which have

to be largely manhandled, we transport our fuel in 8'.0" hiph rack which




contains 2250 galions and is carried on one of the 8'-0™ x 8'.0" dollies.
The rack holds aAbOO-féot spool of 1'-0" diameter hase containing the
JP-4 (Fig. L), As the cargo 1an§s, these‘doiliés can be pulledufrom

the plane énd then‘unlbaded whénever“it ié desireable to“releaée the C-

7130 quickly (Fig. 5).
C. PERSONNEL SHELTER

We have modified the rresently used military personnel tent so it
can be erected in 2 fraction of the time now required. The 26'.9" x 26'a
0" tent, housing twelve men, is supported by Iour pneumatic main arches
Fig. 6). These arches are in turn braced from each other by two flatter
pneumatic arches. Each of the minor arches has a tensile cord keeping
its base from spreading. To eract it, the tent is laid out flat on the
ground and a one-cubic-foot compressed air bottle (4000 psi) is used to
infiate the entire system of arches simultaneously. The arches will be
1%.8" in diameter and will be inflated to aprroximately 5 psi. to effect
the required strength, The fabric skin is attached to the ribs and is
seif erecting whei the structure is inflated (Fig. 6).

With the addition of a semi-elliptical shaped piece of cloth, these
individual tents can be comnected to form any desired size and system of

S0aACeS.

D. PERSO.NEL SHaLT<R FAJRIC

Aside from the above mentioned advantages, the shelter will weigh

only 50-60% of the present tent even thcugh it incorporates a floor. This
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we achieve by specifying an elastic weave of a very light artifiecial
fiber. The required strength is obtained by sewing strong tension mem-
bers in at three feet intervals (Fig. 7). The average weight of the light
areas, the reinforeing strips, and the pneumatic arches should be approxi-
mately one pound per square yard. The entire shelter weighs 277 lbs. and

when the compressed air bottle is included, 300 1lbs.

£, HANGARS, ETC,

The several C-130 loads of material which are required under the
present system to erect two hangars, one or mcre moter vehicle buildings,
a mescshall, a hospital and any other large buildings, azre almost entirely
eliminated,

The one-fcot diameter hose from the fuel containers are purged with
nitrogen and tr.en are used as structural memters. The 400 feet of hose
on one reel is made up of five 00'-0" sections connected by 21" unicns,
Each of the sections hecomes a pneumatic arch with a 50'-0" span., As
these arcaes stand side by siide, one fuel rack accounts icr five feet of
the total 50'-0" hangar spéce, one C-130 load--or five racks make 25 lineal
feet of hangar, A 100'a0" x 50'<0" hangar would require the hose of four
C«130 loads. Only a rorticn of the fuel containers are used in this way.
the majority remainin~g in cirzulation,

To make 7ood use of the space and to provide for smallier areas for
naintenance, ongineering offices, storage arcas and specialized chops
anu parts, the hangar arches rest on the welded-pipe fuel ranis rather
than on th2 sround. A waterproofl membrance is pulled cver ih» entire arch
system (Fige 8). As this systom does n~% ure u» hooo and racks 1t the
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same rate, different combinations are illustrated for the messhall com-

plex (Fig. 9).
F, STYRIIE-CORE CONTAINERS

Most of the equipment is shir ed in 4'<0" x 4'.0" x 8'-0" hard-sur-
face containers. They are made up of styrene core panels and alurinum
extrusions (Fig. 10). The extrusions hold the panels tocether as is
snown in the detail (Fig. 11).

To make full use of all materials shipped in, these panels and fxe
trusions are designed to 7it on the fuel racks (Figs. 12,13,14¢). The
extrusions are snapped or screwed to the welded pipe and the styrene core
pansls are inserted becoming walls and doors of the large buildings' rigid

perimeter structures.

G. _MULTI-PURPOSZ VEHICLZ

In an effort to redune the inventcry »f vehicles, we have designed
a light mui.i-purpose vehicle (Fig. 15) which is capable of performing
several of the less critical tasks., It can b~ used for carrying pérsonnel,
light hauling (Fig. 16), forklifting (Fig. 17), heavy corrying (Fig. 18),
grading, and runway sweeping (Fig. 19).

A small turbine power plant losated under the bed, drives the wheels
and all other systems via hydraulic transfer of erorgy. The vheels are
attached to the bottoms of four large hydraulic actuators which are cap-
able of 2up-orting the chassis at variable heights from two to six feet
off the grcund (Fig., 20). This system permits the carrying »f rolatively
heavy loads as no rartandling of the los: 1s rejuired and tha conter of

gravity is :ept very low.




H. RUNJAY LIGHTING SYSTEM

The present runway lighting system's weight and vulnerability to

sahotage has Uaen reduced as cur system eliminates all wire-stringing

Fig. 21).
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Two light sources (Fig. 22) on cach end of the runway shcot parallel

Yeans of light along the ranway (Fig. 23). Semi-spherical reflectors,

pracad at the desired intervals catch portionc of the carallel lipght beams

and ~eflect them in a dispersing pattern. The reflectors (Fig. 24) are
mac» ¢f a glass alloy which permits a percentage of the light to pene-

trate it ai not be dispersed until it rsaches the far side.

I. _SUOK'S SIGVE

The cock's stove ‘Fig. 25) takes advantage of the facts that heat
tan be reflected effectively and that JP-h, 3 high temperature fuel, is
availshle con the base.

7 djvidual nurners provide direct heat for the hot plates and the
griddle. A large vertical parabolic sreflector directs th- heat to tie
oven at the far end of the stove., Tris oven is based on the camper?s
reflector over. The heat is thrown evenly, from the top and the bottom,

onto the baking shelf by the iwc flat reflectors (Fig. 26).

J. FUEL

Shipping, storing and handling of fuel is simplified by reducing

the tyoves of fuel in the inventrry.

As JP-4 is an efficient fuel ard has to be supplied in huge quantities




(approximately 2,000,000 gallons per month) we recormmend that ull equip-

ment be modified to burn it. This requires the use of turbine and/or

diesel engines,

CONCLUSION

With our designs we are improving the current operations on these

points:

A,

F.

GI

Quicker and easier unloading of the C-130 transports.

Quicker, safer and easier handling of large quantities of fuel.
Quicker and easier erection of persornel shelters.

Lighter personnel shelters.

Reduction cof material shipped by using some of the fuel con-
tainers fer building materials.

Reduction of material shipped by using hard surface containers
fer structures' paneling.

Reduction of vehicle inventory.
Lighter and less vulnerable runway lighting system.

Lighter and more efficient cook's stove.

Simplification ol operations by use of only one fuel on the

base.
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Fige 13 Aerial view of site prior to development,
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Fig, 2:

Aerial

view of site fully developed,
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Pig. 3:
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View frcm interior of C-=130 showing the unloading of aircraft using the
pallet=dolly system,
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FUEL CARRIER

Puel carrier,

Fig, 4:
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Fig, §:

Fuel carrier unloaded from C.130,
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pi‘o 7:

Brected shelter showing reinfoxcing strips.
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Pig. 3: Hangar showing inflated arches and flanking service cubicles.
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Large inflated arches adapted to mess halls and hospitals,
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Pig, 10: Styrene-core containers as shinping package.
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Assembly details of styreae-core containers.
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Fig, 14:

Fuel rack with pancls inserted (when fully sssembled, become service
cubicles and auxiliary structures),
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Pig. 16: Multi-purpose vehicle used for light hasuling.




Pig, 17: Multi-purpose vehicle used as fork lift,
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Fig, 18:

Multi-purpose vehicle used for heavy hauling,
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Fig, 20: Multi-purpose vehicle chasis showing hydraulic actuators,
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Fige 21: Runway lighting system.
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Fig, 22:

Parallel beam light source,
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Pige, 24: Light reflector,
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Cook's stove,
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Fig. 26: Cook's stove details,
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DESIGN PhILOSOPHY

The main objective of our philosophy was to increase the effective.
ness of ractical Air Cormani. The approach was to decrease the total i
elapzed time necessary to make the Bare Base operational and make more 3
equipment available sconer.

The two main points of our philosophy were the reduction of total
tonnage and acquiring maximun use of facilities., The first i1s accomplished
by the use of lightweight structural mateorials for equipment. Aluminum
honeycomb sandwich vanels are used in the construction of the shelter
system, Anvther possibility for a lightweight core material to replace
the expanded honeyccmb is balsa wcod. Lighter weight materiais are used
in the non-structural parts of the multi-purpose vehicle. The weight
characteristics of aluminum are utilized wherever possibvle an all general
equipment,

Minimum construction of all utilities and vahicles is another
method used to reduce tctal tonnage, The idea is to minimize the use
of construction materials by capitalizins on clean, functional design.

A third anproach to the wei~ht croblem was tc decrease the number
of vehicles, utilities, and accomranying anparstus, This was facilitated
oy making as many units as possible comnlotely independent., The result
would be the eliminstion of the welrmt rajquired by theo adaitional power
units. A sezon’ answer is {o deslom ewloment with multi-purpose capa-
billilns,

The zeccrd ~wint of the phllosovhy, thit of acquiring saxisum use
of faeilitles, iu also achleved throuzh eqylipoent designed with multi.

purpese Sapanrdiitics,  Two important asnocts of this aovroach are stan. 137




dardization and diversificaticn. Standardization of parts gives a great
range of flexibility to eqﬁipment. Diversification offers greater 2vaila-
oiiity of individual units. Also, if more eguipment can be made tc oper-

ate independently, then less accompanying paraphernalia must be con . ended
with.

A second method of maximizing utility of equipment is by revlacing

- conventional systems through the intelligent u:ze of moderm technology.
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An example would‘be the replacement of electrical generators and other
power items witﬁ a new sola: energy system. The cutstanding advantages
include a great increase iﬁithe efficiency of ejuipment, a total reduc-
tion of weight, iow maintenance requirements, and increased speed and
ease in setting up equipment. Technology is also put to use in the vehi-
cie. More efficient control and transmission systems have been ircluded

in order to increase effectiveness and maneuverability.

SITE ADAPTABILITY

All equipmént was designed with the capability of being adapted to
any:region included in the temperate z-::e, The vehicle is adequately
constructed and maneuverable enough to handle all climate and terrain
requirements. The sheiter system is zl-.. plausible for the necessary
range of temperature and terrain in that it offers adequate protection
and insuiation. We feel that, with the proper developmentzl ccurse, the
third phase of the operation, the solar cnergy system, could also be
adapted‘to the full range of climate requirements. The unit converts
light energy into electrical energy and was designed on the assumption

that total darkness was necessary vefore no light energy was available.




In regard to our particular site the vehicle is extremely maneuverable
and very well suited tc the type of terrain involved. The shelter sys-
tem equally was well suited to the flat terraih and medium temperature
range of our location, We feel that with the government interest that
we are trying to stimulate, the solar energy system could also be made

efficient enough to be adequaie in this type of climate (Figs. 1,2,3).

SHELTER SYSTEM

CONCEPT

Our concept maxes use of a pallet in two ways. First, it is a
carrying platform fcr materials broﬁght to the Bare Base site. Secondly,

it is used as a shelter system for the Bare Base site.
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THEORY

pa——— |

The pallet is made cf honeycomdb sardwich panels. The honeycomb
material jis aluminum with aluminum side panels. The honeycomb is most
structural when all forces are acting normal to the face of the panel.
When the forces are acting parallel to the face of the panel, the side

panels take the force. These side panels are strengthened against buck-

ling oy their connection to the honeycomb.
}

End panels for the housing units are brought in as a separate pack-

age unit.
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FLEXIBILITY - HCUSING UNIT

A housing unit designed for sixieen men is made up of twe pallets
and one end panel package. The erection of one housing unit is accom-

plished by first placing pallet on the ground as shown (Fig. 5).

r
Tie rods mounted in |
floor of shelter ™ ;
}
| p
j
1/8 in, = 1 £t, |
r____g_iim*1 w :
RO }

The floor of the unit is brought together by tie rods mcunted in

. the honeycomb (Fig. 6). At this point, one pallet would be unfolded
intc position (Fig. 7) and an end panel placed into it (Fig. 8). This
would mzke the unit rigid. A tee section would be mounted as shown
(Fig. 9). The same clips would be used for this purpose as were used in

packaging the end panels.

Tee aection-———“"""————_—_———;IF-

Tie roda-\\\\\\\\\\\\ L
—

1/41.11 =1 £t.

The second pallet is then raised into vosition and connected to 141




the tee section. Tee sections are then placed into side joints {Fig. 10)
and the second end panel is put into positicn. The unit is now complete
(Fig. 11). Time aliowed for one unit using three trained men for erec-
tion is 15 minutes. The time allowad for erection of all housing units

required is approximately four hours.

FLEXTBILITY . MESSiNG, HOSPITAL, ADMINISTRATIVE STRUCTURES

The shelter requirements of there areas are acccinplished by expand-
ing the housing unit in any direction desired (Fiss., 12,13,14). If the
unit is expanded end to end, openings would be built into the pallet.
Connection of the joining panels would be at these openings, Housing
units connected side to side would be supported by alternating the fold

direction of pallets and making a rigid connection at top and bottom,

™~

I

S~

IS

\
FLEX33ILITY - HANGAR

~.
\\
~

The hangar is construgiéﬁ\qf the same pallets used for the smaller
shelters. Their construction differs in that one joint is unhinged and
the panels are extended to their fuil length (8' x 48'), Two pallets
are butted end to end, making up one bay (see sketch) (Fig. 15). As in
the smaller shelter, the panels are held together by tee sections acting
as ribs.(Fig, 16). A similar method of attaching panels to tees is used.

Structural ribs of honeycomb also stiffen the structure at interior points
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and on the ends (Fig 17).

Erection is carried out by aporoximately ten men with the aid of
a crane. An experienced crew should be able to erect the struclure
in 2% to 3 hours. It will house two F4C fighter jets, nosed in or one
F4C completely sheltered.

8 bays ® 810" 4
*_ strusturel o i
ribe QELN ﬁ T .
30'L0f
Tee
anchor

T
>

Section A=A Plan

TRANSPORTATION CONCEPT

Our approach to the multi;pufpose vehicle was a modular system con-
sisting of a power unit and a trailer unit (Fig. 18). The basic vehicle
was designed to cover the full range of vehicular duties required to set
up a Bare Base, The main principles involved in the vehicle design were
standardization and diversification. Emphases were also placed on light-
weight compactness, maneuverability, and utility.

The power unit is basically a standard truck engine mounted on a
comnact steel frame (Fig. 19). The unit is based on a tricycle arrange=-
ment, the larger wheels being used for power transfer and the smaller
set, rigged to the steering mechanism, The unit is capable of working
several take-off power units required for the operation of attachments

such as the forklift (Fig. 20), rumway sweeper (Fig. 21), winch (Fig. 22),

)




and farm implements (Fig. 23). Extreme mancuverability is facilitated
by enatling the vehicle to be driven in either direction at comparable
speeds. Also, tiller steering has been included to allow driver to sit
or stand and face either direction.

The power unit is capable of a great range of diversification. The
initial support requirements call for a heavy duty hauling version. This

unit consists of 2 standard frame and a high out-put V-6 truck engine

(Fig. 24). The gear ratios and tires are designed to compensate for the
difference between the weight of the vehicle and the weight of the load.
This version can be used as a plane two and powers the winch and ferk-
1ift attachments.

; ' A lighter weight utility version is available for later priorities.
This one used a lower cut-put engine and standard gear ratios, tires, etec.
It is equipped with twc seats, both of which are collapsible or removable
(Fig. 25,26). The vehicle has : seating capacity of four passengers (Fig.
27) and hauling capacity equal to a 3/4 ton pick up truck (Fig. 28). The
unit is capable of pulling trailer units and is eguipped to work small
take-off attachments.

Frame modifications are available for specialized vehicles which
must be on constant alert, The standard frame is extended and fitted
with a conventional truck drise train (Fig. 29,30).

The trailers are designed as lightweight modular units. Each is
basically a flat cargo bed mounted on a two-wheel suspension unit (Fig.
31). Each unit is equipped with tongue steering and a modular coupling
systam. The unit has a good range of diversirication. Its first appli-
cation is as a hauling unit used to unload the C.130's. For this duty

144 two units are joined rigidly to form a single four wheeled trailer (rig. 3




The dimensions of this double cargo bed match those of the pallet and
the unit is equipped with rollers anc ramps-for loading and unloading
(Fig. 33).

The individual two wheeled trailer units are used for the many
vehicular tasks required for bare base cperation., They are also capable
of being hocked together in a train in order to transport various units
simultaneously (Fig. 34).

A surmary of weight reduction results, made possible by our vehicu-
lar concept, reveals approximately a L4% decrease in vehicular weight.

Approximated figures are as fcilows:

UNIT - WEIGHT QUANTITY TOTAL WEIGHT
H.D. power unit (10 tons) 4000 1b, 8 32000 1b,
L.w. rower unit 3000 1b, 20 60000 1b,
Ambulance 4000 1, 2 8000 1b.
Firetrack (heavy) 3000 1h, b 3600C 1b.
Firetruck (1light) 5000 1b, L 20000 1b.
Fork Lift attachment 1000 1b, g 800C 1b,
Farm attachments 5000 1b, 5000 1b.
Runway sweeper attachments 1000 1b, 2 2000 1b.
Trailer unit (5 ton) 1500 1b, 61 91500 1b.
Refrigerator units 7000 1b. 3 21000 1b.,
Crane (existing) 19C00 1b, 1 19000 1b.
Grane (existing) 21000 1o, 3 21000 1b,

Total - 393000 1b,
Existing Total « < 700330 1b,
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AUXILIARY SYSTEMS

In order to cut maintenance and weight, the qualifications of solar
energy as a source of power have been explored (Fig. 35). Development
of a new method of converting the sun's heat energy directly into elec-
trical energy has‘eliminated the inefficient steam boiler and engine.
This is accomplished by the use of the "Silicon Photovoltaic Cell".

Each silicon cell is approximately 1/400th of an inch thick, or
about the thickness of a razor blade. The cells conslist of two layers
of silicon, each with different electrical properties. Sunlight causes
electrons to mcve from the fifst~{pqs;tive) layer to the second (nega-
tive) layer, thus ~reating an electriéal current.

Storage of the energy is the main probiem. It can be fed into an
ordinary storage battery, but this adds excessive weight and bulk to the
operation. Other fields explored include the use of certain chemical
salts which absorb heat when changing from a crystal to a liquid state,
Mercury batteries are also an alternative.

Apvlications of the use of solar energy to the Bare Base could in-
clude:

1. Airstrip Lighting - This would allow the lights to become individ-
ual, portable units, as they would contain their own power.

2. Generators - The weight of solar energy generators would be cut
appreciably. Power and lighting could he supplied for the functiuns con-
cerning administration, messing, housing, and aircraft operations as well,

3. Bath Units - Solar energy could be usad to hsat the watsr for

bath facilities,
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The vse of solar energy to date has been limited mainly to arid

regions of the world. 'This is largely due to the adaptability of the

power source tn the sparsely populated areas.
has not arisen in the more populated areas of the world, although its
usage is not limited to a2rid regions. Interest and exploration are the

factors needed to make this a more feasible power source for the entire

world.

The need for such a source
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Fig., 5:
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Erection sequence:

1,

First pallet placed on ground,




Fig, 6:

Erection

sequence:

2.

Ad jacent floor panels atteched,
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One pallet untolded into position,

3,

Erection sequence

Fig, 7
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Fig, 8:

Erection sequence:

4.

2nd panels installed,
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pig. 9:
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Brection sequence:
one panel.

S.

florizontal Tee section

attached

to the face of




Fig, 10: TIrection sequence: 6, Vertical Tee sections inserted into side joints,
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RFig, 11:

Rrection sequence:
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Conpleted shelter,
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Linear arrangenment,
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Fig. 13: Staggered arrangement,
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Fig, 14:

Leshaped arrangenent,
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Pallets unfolded and butted end to end,
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Fig,
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Fig, 16:

Adjacent panels connected with Tee section ribs.,
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Completed structure showing stabilizing panels at sides of opening,
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Fig. 18:

Multi-purpose

s ek St

vehicle (power unit and trailer),
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Power unit.
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Fig, 20:

Multi-purpose vehicle with

fork 1ift attachment,
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Rig, 21: Multi-purpose vehic.e with runway sweeper attachment,
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Piz. 22:

Multi=purpose vehicle shown

towing with winch,
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Fig, 23:

170

Multi-purpose vehicle with scraper blade attachment,




Fig. 24:

View

of chasis showing V6 truck engine,
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Fig, 25:

Vehicle with driver's seat in place,

. 4

4.




Fig, 26: Vehicle with seats folded as bed for light cargo.
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Fig, 27: Vehicle as four-pass:1ger personnel carrier showing detachab.e canopy,
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Fig., 23:

Vehicle used for light

hau ling I
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Fig. 29:

Modified chasis showing extended frame,




Fig, 30:

Large van requiring extended

chasis,
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flat cargo trailer unit,




Fig, 32: Two trailers joined to form tandem unite
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K pPallet being joaded on cargo trailer.

Fig. 33:
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Fig. 34:

Uncoupled single trailers in tandem,
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solar energy panel,
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Fig, 36: Shower units (adapting solar energy to basic structural unit).
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TZAM PHILOSOPHY
CONCEPT OF MODSRN WARFARS

The concept of modern warfare has changed radically from one of
massive retaliation to one of flexible response. This team felt that

its contribution should be in line with the latter and that its »ro-

posals must be able to standeup under the full s:ectrum of modern war- §

fare: from an enemy propaganda campaign to all out war.
TEAM D3CISION

Since there is a nead to starp cut brush-fire wars in order to
keep them from growing, the decision was made to maximice:

1., Speed

2. Efficiency

3. Versatility

L, Adaptability

5. Security

6. Camouflage & concealment
The team decided to minimize:

1. Risk

2, lNumber of ccomponents

3. taintenance

The personnel s.lected to overitc the tear's proposal would have
to be conditioned to the inmportance cof total blackout, camoifla, -, and

concealment in order that maximum effectiveness is achieved.
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COMBAT ZLEMENT PRIORITIES

This team felt that the following priorities should be assigned to
the combat elements. |

1st Priority - Manpower

2nd Priority - Jet fighters & equipment

3rd Priority - Alrstrip

Since the mission of the base is to produce thirty-six F-4C's for
tactical operations, this can only be accomplished if there is manpower
to make them fly.

This requires the services of the tactical squadrons, mainterance
squadrons and the combat support group. If they can survive a surprise
attack, the airstrip can be operational in a matter of hours aven with‘
reduced ejquipment., Therefore maximum security, total blackout, and

shelter camouflage are desirable,

BASE ASSEM3LY PRICRITIZS

1st Priority - Tactical squadron shelters
Maintenance squadron shelters
Headquarters
2nd Priority « Camhat eumezst owoue chaltave
Ird Priority - Mess hall
Hospital
POL
Lth Priority - Ammo
Cyrogenic fluid production

S5th Priority - Hangars




The team felt that the billeting shelters should be integrated into
a single complex with the mess halls, neadouarters and hospital, PNost

work shelters and all bomb shelters could oe integrated if the site pere
mits,

ADAPTA3ILITY OF APPROACH
VARICUS SITES

This team's bare base conceot is extrerely adaptable since the shelter
units rejuire no anchoring and car. be carried from one place to another.
This requires no srecial eaquipment for assermbly in sub-arctic areas where
the ground is frozen solid,

If more insulation is needed, a special canvas layer can oe attached
on the inside with the space between rods filled with.an_insulator. Like-
wise the floor insulation can be boosted for colder elimates.

For best results the camouflage pattern and color of each bare bvase
kit should be suited for its intended geographical area., If this is
not feasible, one broken-up pattern for all area use would still heip
attain the decired effect. The base layouts can vary with the sita,

In order to achieve the blackout complex a s .reading out is desired.
This also improves vehicular access. No more than six sholter units
should be placed in a straizht line to ninimize locs of rersonnel {rom

eneny strafing. Vehicles when not in use should be narked under camou-

flare neis.

PARTICULAR SI[S

The team had no particular difficulty in adapting its approach to
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its site (Fig. 1). Although it was limited by an existing system of roads
a desired pattern was still attained. The possible solutions in the com-
plex design are infinite and are limited only by the proposed site (Fig.
2).

SHALT=R COICIPT

BuSIC SHoLTER

The basic chelter is a arched structure with overall dimensions
360" x 23'-0" x 11'-6" high. It will accommodate 12 men and their
equipment,

The plan featuras a wide 1G* center aisle when used as a hillet,
The aisle is used Jor circulation because the entire bsse is interconnected
for total blackout under combat conditions., Since this layout muszt be
closely knit, it become: necessary to provide some m2ans of carouflags
to hreak uwo the rigid nattam,

ALl eduipment for the hare base must be transrortad in the C-130.
The inside dimensions of this alrplaae’s czrzo ¢ ace are 9 hirh x 10
wide x 4C*' long. Therefore, the comnonents for the shelter have baen

detormined from tiiese limitatlons,
QSGLTAIL NTS Bt JASIC olisLT-R

1. Liht weight

2, Less bulk

3. Ezse of azsenmuly
4, Little maintenance

S« loxihility




CONPONZNTS FOR BASIC SHiLTER

"Delrin® plastic rods form the frame structure for the shelter.

These rods have a compressive stress of 18,000 psi and = tensile stress

of 1C,000 psi. They are resistive to heat, cold, acids and mildew,

They can be painted, pigmented, cut or welded (Fig 3).

1.
2.
3
4,

5e
6.

7

l.

Ze

Js
4,

Se

8 « Delrin rods - 1.1/2" diam., x 36'-0"
2 - Aluminum channels - 4" x 6" x 36'-0"
6 - Steel cables - 1/4" diam. x 25'-10 3/4"
Onc-plece lightiweight canvas covering with plastic moisture barrier
connested to floor portion - 36'-0% x 60'-0" (Fig. %).
Removable canvas flLoor covering - 36'-0" x 230"
2 - Semi-circular end panels - 11'-6" radius
a. connectc1 to top covering by oslastic zipper

b. 2zipein docrs and windows

Divider unit « zip in canvas - 6?-0" x 20" O"

STEPS _FOR ZRCTION

Untie shelter package - (36 cu. ft.)

Unroll one-piece unit

Fasten stnel cable to aluminum channels

Insart spreader bars between channels

Insert one end of Delrin red into cne channel sockot and bend to
onposite side and insert roi into socket, (repeat as necessary to
complete frams)

Snap on ctibilizer rod at the top of arch

i e TR
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7. Pull canvas over top of frame and fasten to the other side.
e Zipein end panels
9, Zip-in windows and dooi-s

10, Spread canvas floor covering

11, Install necezsary ejulpment (forced nizht ventilation, ete.)
HAJGAR AND MESSING SiiZLTIR

The larger shelter is the same basic structure as the smaller (Figs.
546). It is framed by combining two standard 36'-0" rods at the ceiter
of the span with a snecial double socket fitting. The bay snacing has
been reduced from 6 feet to 4 feet. The overall dimensions are (0'-0"

long, 46'-0" wide and 23'-0" high.

i
H

COMPCNENTS

le 32 - Delrin rods 1-1/2" diam. x 36'-0"
2, 4 <« Aluminum channels - 4" x 6" x 30'-0"
Je¢ 10 = Steel cables - 1/4™ dian. x 47'<6 1/4"
4. 2 - One plece lizhtweirht canvas coverings with clastic meisture barrier
connected to floor portion - 30'20" x 120'.0%
%, Removable caivas {loor covoring - 66%«0" x 60'-0"
6. 2 - Semiecircular end panels - 23'-0" radius
a. cocnnected to Lop covering by rlastic zinpar

ve 2lpein douors and windows

SRSCTICH

The steps for erection are the same 13 for the basic sheltor., The

190
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use of a crane would be helpful, bt it can be ecrected with the use of

enough mer.,
DEVILOPMINT OF BARE ASS

1, Bare base under consideration
2, 0000 Lrs,
After celection and survey of bare base, the first C-130 loads
at home base.
3. 1000 hrs,
First C-130 lands at bare base to unload.
4, 1030 hrs. (Fig, 7)
Two basic units have been assembled.
3« 1700 hrs,
1-POL set-up, l-mess hall and hospital erected, and billeting
for 200 men.
6. 2LOD hrs.
Funitions dump, liquid oxygen and 2ni mess hall erected, and
billetinz for 470 men.
7. U800 hrs.
Billetin; for 70 men,
8. 7230 hrs, |
Han:ors orecte:d, and billetirn s Tor %20 mon,
9. 9600 i.rs.
Completnd »- .0 base uith omergency fuel and runitions dump and

(3) antieaircera’t installati-ns. Bllletinz lor 1170 men,
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VEHIGLE COMCGET

In our first consideration cf a vehicle, we felt that we wanted a
vehicle with as much simplicity of concept as possible, But, while
striving for this simplicity, we wanted the most cutput from the least
input. In other words, we felt that the more complicated the vehicle
was in its basic power train, ovasic operation, and basic gadgetry, the
hardsr the v2iicle would be to learn to operate and to repair., The more
ccmplicated the various operations of the vehicle, the more difficult
to revair. We wanted a vehicle that was ar operator's dream not a
mechanic's nightmare., Therefore, we divided the duties of the baszs be-

tween these two vehicles and arrived 2t this final concept.

VELICLE DISCRIPTION

The bhasic body shell of the vehicle is of unitbody construction.
This was used because of the .2intenance to a bedy chassis combination
and the ruzgzedness auncd rigidity of the unit construction.

The power is supolied through the use of a very efficient, uncom-
plicated 171 c.i., in-line four-cylinder, air-cooled engine. This en-
gine would be equipped with an overhead camshaft and would develop
90 H,P. It is aircooled primzarily because it cuuld be operated in cold
climates without the addition of antifreeze. The engine is mounted a-
head of the front axle and delivers the power through a standard four-
speed, fully synchro-meshed transmission. The vehicle has four-wheel
drive and four-wheel stcering to make it quite agile and maneuverable.

The length of the vehicle is 156", ths width 84", and the heirht
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at the top of the cab is 7z". The vehicle has a wide-track front and
rear. The c¢ab is ejquirped with dual-controls for operations fzcing the
front or the rear., The driver is seated in the center of the cab on a
swivel-seat, so as to have access to either front or rear controls (Figs.
8,9,10,11,12,13,14,15).

Both the driver and the engine are placed ahead of the {ront axle
and to the left so that between 5/8 and 3/U4 of the volume of the vehicle
can be utilized. The cab's location to the front left with the engine
located front;center allows for a front tailgate. The vehicle is equipped
with Coth front and rear tailgates. This makes it accessible from either
the front or the rear. 3ecause of the o»enings front and rear. it rakes
possible the transporting of objects longer than the 156" of the vehicle
(Fig. 16). Many standard jeep attaclirents can be used on th's veaicle,
which i1s equivped with a Power Take-Off fron* and rear. A forxlift
attachmen* (Fig. 17) is operated from the rear and is attached to the
rear of the frame after the removal of the tailgate, Because of the equial
atility of the vehicle to be pperated forward or in rev:rse, the vehicle
easily becomes a forwird venicle or a rear direction vehicle.

Onc additional zttachment is a one-piece {iberglass too which con-
verts the vehicle into a closed van, to be used as an ambulance (Fig. 18),
delivery van, closed troop carrier or any of many uses requiring a closed
vehicle. The standard cab comprised 1/4 of the top ares vith the bolt
on top comprising the other 3/u.

The second vehicle was designed along the same lines but with minor
changes to make it compatible to larger heavier jobs required on thes base.

This vehicle is primarily the same type as the smaller vehicle, the difference
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being in larger dimensiors: 17' in length, 9' iin width, and &' in height
(Fig. 19). The other change is that it is track-driven so that large
dozer attachments may be usad to their fuilest extent, The secord vehicle
also has front and rear tailgates and doecs many of the large jobs not
pessible for the smaller vehicle, It comes ejulvped with telesconing
crane/back-hoe, a dozer blade (Fig. 20), fire fighting attachments, or
it may be used just in standard form to tow a plane.

We feel that the two vehicles would be capable of being adasted to

handling all the duties around the base (Fiz. 21).

CONCEPTS OF SGLSCTED ITEMS OF ¥ UIPMENT

RUNWAY LIGHTING

A very efficient type of lizhting is neon. A single strip of light
on both sides of the runway (Fig. 22) is svffiecient for ité location by
the pilot.

The portable quality of the lighting is achieved by pumping the neon
gas into flexible clear plastic tuting (Fig. 23) which can be wound onto
reels that are mounted on a vehicle,

This single wiry, cold cathode system can be powered by portable

generators as needed,
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Fig, 1:

Aerial view of site prior to development,
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- 9600 hr

Rig, 2: Aerial view of site fully developed,
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Skeleton of structure showing plastic ribs, channel grade beams and
steel cable tension lines,
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Fig, 4: Completed :*ructure showing camouflage canvas covering,
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Fig. 5: Typical lar«
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Fig, 6: View ot completed structure showing effectiveness of camouflage teche

rique.
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Fig, 7.
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Front czlevation-sectional view,

Fig. 10:
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Fig. 12:

Vehicle used for light hauling,




Vehicle used as munitions carrier.
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Fig, 14:

Vehicle with scraper blade attachment,




Fig. 15:

Vehicle with runway vacuum cleaner attachment,
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Vehicle carrying structural members ior
rear tajlgates),

shelter (lowered front and




Fig, 17:

Vehicle with fork lift attachment,
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Fig, 13:
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Conversion of vehicle to closed van for

use as ambulance,
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Fig. 19: Genera) view of large vehicle,
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Rig. 20: Llarger vehicle with dozex blade attachment,
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Rig, 22:

Aerial view of runway lighting at night,
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Fig. 23:

Detail of runway lighting.
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