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FOREWORD

This Food Oystems Equipment Division's effort was conducted as Task 22
3 wnder Project 1J664713D548 Mobile Kitchen. The objective was to evaluate
3ix alternative mcbile field kitchen concepts

The authors wish to express their appreciation to all those who .
; participated in the study. A special acknowledgment is accorded to Dr. Cerolyn .
. Bensel, Pioneering Hesearch Laboratory, Mr. Jack Gilmeite, Quality Assursnce

and Engineering O{fice and MSG David Dexter, Food Service Equipment and
Evaluation Team, General Fquipment and Packaging laboratory.
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9 conducted. ‘Thev are:
Yactors
; 1. Storage
2. Transportability
; 3. Cook Enroute

wheel carge truck vehicle,
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ABSTRACT

Six field feeding concepts were studied and evaluated for potential use
as a mobile field kitchen fur the U. S. Arnmy.

A thorough analysis of the major design consideration and parameters was

Anthropometrics

Sanitation

Frvironment

Workspace

Funetional

Definition

Ability to store all food, equipment and
ancillary gear.

Ease of assembly/disassembly and movement
between locations.

Ability to prepare food while in transit.
Adequate protection from the elements.

Ability of system to fuanction without fear
of injury to persocnnel.

Man's piLysical characteristics as related
to his wcrking eavironment.

Free from agents injurious to health.

Ability to control and maintain workable
atmospheric conditions.

Sufficient worktable space for food
preparation.

Configuration conducive to efficient work
fiow.

It is concluded that two of the six concepts evaluated be censidered.
They are a self-contained soft shelter kitchen mcunted cn a standard 1 1/2-tcn
trailer chassis and a self-contained soft shelter kitchen mounted on 2 1/2-ton

vi
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AN EVALUATION OF ALTERNATIVE MOBILE FIELD KITCHEN CONCEPTS
" “KGROUND

The high degree of mobility and wide dispersal of iroop units
characteristic of the modern Army make it essential to use fast, easily
orerated, mobile feeding equipment. The feeding concepts of the Army
provide for the feeding of the fresh A-Ration to troops in the fisld
whenever possible. At present, the size of the basic unit that must be
supported is the company consisting of a troop strength of 200 + 50 men.

The present system, the M-1959 Field Kitchen that is being utilized
in the field, has undergone little change since the development of the
M-1937 Field Kitchen. The M-59 range outfit is a value~engineered version
of the earlier meodel. The system consists of a range cabinet with a
burner unit, pots, utensils, roast pan, and a baking rack set. This
equipment is normally used in the field with the kitchen tent. A primary
limitation of this system is its relatively low degree of mobility as
represented by the time and effort required to set up and strike the
tentage and to load the kitchen equipment on and off transport vehicles.

To overcome these limitations in the field feeding of a company-sized
unit, the concept of a mobile kitchen was developed. A QMR was written
and the design of the Modular Mobile Kitchen formulated. As a parallel
project the SPEED Kitchen was also designed to fuifill the same requirement.
Both of ‘hese units were self-contained in a hard shelter with the main
differences in energy sources being that the Modular Mobile Kitchen was
liquid-fuel-~fired and the SPEED Kitchen was operated by both electric and
electronic means.

To determine the military potential of the feeding systems, a test
was designed to compare the standard M-59 Field Xitchen, the Modular
Mobile Kitchen and the SPEED Kitchen. Following the review of the results
of the test, a decision was made to hold up all further developmental worx
on either of these {wvo systems pending the results of a system analysis
study on field feeding to be performed by the Operations Research/Systems
knalysis Office of the U. 5. Army Natick laboratories (NLABS).

However, as a result of a meeting held on 9-10 December 1971 at NIABS
between /.5. Army Combat Developments Command (CDC), U.S. Army Materiel
Command (AMC), and NIABS, it was determined that immediete develooment
of a field kitchen that would be mobile, yet of simple design and relatively
inexpensive, would be desirable, NLABS was assigned the responsibility of
conducting an evalation of several different configurations to determine
the best approach the design of such a Field Kitchen System. The various
design varameters to be followed in the study were discussed and determined
st that fime.
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. DESIGN PARAMETERS AND ASSUMPTIONS

o

By a determination of the 9-10 December meeting, five configurations

were to be evaluated. This was confirmed by letter from NLABS to CDC

dated 27 December 1971 (Appendix A). One additional configuration was

added to the study as a result of a letter from CDC to NIABS dated

27 January 1972 (Appendix B). The configuiations are as follows: c
1. A rigid shelter mounted on a 2 1/2-ton wheeled vehicle.
2. A rigid shelter mounted on a standard 1 1/2-ton trailer chassis.

d 3. A rigid shelter mounted on a standard dual axle trailer chassis.

% 4. A self-contained soft sheiter kitchen mount:'d on a standard
: 3/h~ton trailer chassis.

é 5. A self-contained soft shelter kitchen mounted on a standard
1:1/2-ton trailer chassis.

6. A self-contained soft shelter kitchen mounted on a 2 1/2-ton
wneeled vehicle chassis.

The following assumptions were adopted for this study:

1. Feedirg level: 200 + 50 personnel.

N

Type of food: A-Ration.

Storage: Five consecutive meals.

S W

Bread, fuel, and water: Same methods of handling as in the
present system.

Bread: 1Issue item.
Fuel: Five-gallon cans.
Water: OStandard water trailer.
5. Equipment: Maximum use of standard TOLE equipment. M-59 range
cabinet and the M-2 burner unit must be used; all must be

detachable.

6. Transport: Essential: (1) Highway. (2) Cross country.
Oesirable: Helicopter transportable.
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7. OSmall Unit Feeding: Use of insulated costainers.

-

8. Prime Mover: 2 1/2-ton cargo vehicle.

AR

3 ANALYTICAL PROCEDURE
E N
The evaluaticn was focused ¢ the study of six different field
1 . kitchen systems as defined by CDC. Once the parameters and assumptions
1 were stated and the problem area defined, an objective approach to
] evaluating the equipment systems had to be developed. The researcher’s
; plan was divided into three phases. Phase T was concerned with the basic
3 subsystems that comprise a field feeding kitchen. The major subsystems

that were researched were: (1) menu, (2) shelters/vehicles, and (3)
ancillary equipment. Fach of these areas will be discussed in the analysis
4 section. Phase 1T of the study was concerned with attempting to '"idealize"
3 each of the six field kitchen concerts that were defined earlier in the
1 report. From this process, final configurations were develope. for each
o concept.

An evaluation of each of the six systems w~s conducted “n Phase Iil
of the study. The three major areas of concentration were: (1)
advantages/disadvantages of each system, (2) production cost of each
system, and (3) B&D program schedule. At the same time a trip was made
to the U.S. Army Quartermaster School at Fort lee, Virginia in order to
solicit the comments and cpinions of experienced mess personnel with
regard to ficld feeding systems. A swmmary of the results of the
questionnaire are in Appendix C. From the results of the evaluation of
the major areas of concentration and the data generated by the Fert lee
Study, an NIABS recommendation was formulated.

Figure 1 depicts each of the three phases and how they interface
with one another.

S i A e i B K i st ottt A I s s B N e i B 1
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i Shelter & Ancillary
1 Menu Vehicles Equipment
i Production Selection of
3 Quantities & Shelters/Vehicles Phase 1
: Manpower
I : 1
i Equipment Storage
Dispousables Selection Requirements

. L ] J
F, e s W Sewesm oL e e
E
E Develop "Ideal" Concept Phace 11
g of Proposed Field Kitchen
4 System

Deternine "Final”

Configuration of Fach

of the 3ix Systems

[ i
R&D Program Determine Advantages Production Cost
Schedule and Disadvantages Estimate
l |
Phase J1I
USANIABS
Recommendations

Figure 1. Flow Chart of Methodology for Field Kitchen Evaluation Study
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ANALYSIS

Phase 1
l. Menu

The A-Ration was utilized for determining the production quantities.
The SB 10-260 Master Menu- wis used as a basis for all calculations. 1In
order Lo determine the maximum food quantities that would have to be stored,
; the five most difficult to prepare consecutive meals {dinner/sug per/
vreakfast/dinner/supper) were selected. The menus were selected on the
basis of their dermand on equipment capacities and storage cube.

i Sl g

T P

2. Production Quantities and Manpower

The Military Food Service Equipment. and Evaluation Team of NIABS
was consulted in order to determine the most difficult to nrepare menus for
the study. The daily a-la-carte breakfast menu patiern as list.d on page i
of the Mester Menu was utilized. Appendix D contains che necessary data
on the quantities of focd needed to prepare the breakfast meal for 250 men.
Because the Master Mepu is based on & A4z-day cycle, many different combin-
ations of food items cccur. In order to determine the total amount of food
that was to be prepared at each meal, each major cookiug operation was
ident:fiad. The quantities of food requirzd were then calculated. A
summary of the operations and quantities needed to prepare food fcr 250 men
for the dinner or supper meal can be found in Appendix ¥. The manpower
requirement for this system consists of iwo cooks per shift. This was
determined through open discussion with Military mess personnel at Fort lee,
Virginia.

3. Equipment Selection

hs defined in the design parameters, the M-2 ourner unit and the
M-59 range ocutfit were required to be utilized in the design of the new
kitchen system. Based on the quantity of food to be prepared (Appendices
D and E), the following table shows the equipment. selected for th: cooking
operation:

1DA Supply tulietin SB 10-260 Master Menu for Jan 72.

Bl o b s e s SR T bl et 7L iﬂ
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Table 1. FEquipment Selected for Cooking Operation.
: QUANTITY ITEN JUSTIFICATION
1 1 Grill, 2' x 3' with Grilling of eggs, hot cakes,
< <2 M-2 burner vnits French teast, hamburgs, steak, etc.
] 2 Ccoking racks, 2' x 2! Heating of liquids for beverages,
i each with 1 M-2 burner vegetables, sauces, coups, deep
unit fried foods, etc.
i 2 M-59 Fange Outfit Baking and roasting of food ’
’ products.
¥ 2 Jugs, Insulated, Holding and dispensing of
1 S-gallon beverages.
8 Food Centainer, Insulated Holding and transporting of

prepared food items.

Ttems such as utensils, pots, pans, and small equipment will be
specified when an actual system is agreed upon and field tested. The above
items are those that are required for the preparaticn of food in all the
six kitchen concepts.

4. Storage Hequirements

There is a Research and Development study at Natick laboratcries
which is attempting tc determine the net volume of perishable and ncn-
perishable stcorage space required for foocd items iusued in the Master Menu.
Preliminary results of this study indicate that for 250 men, a five-meal
storage capacity of 72.46 cubic feet ia reanived for perishables and
52.12 cubic feet for nonperishables. The addition of disposable mess gear
adds an additional 11.43 cubic feet. The following table sumnariues the
storage requirements:

Table 11, OStcrage Regquircments Surmrary.

1TEM NET_GURIC F¥LY
Terishablesz YERRS
Nonperishables Sl
Disposatles 11.43
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The perishables will be adequately stored in five-cubic-fcot
insulated containers cr in a mechanically operated refrigerator. Mechanical
refrigeration is definitely required 1f the issue of perishable food is .
a 2-2~3-day delivery cy~le. As an interim recommendation, the 70-cubic
foot mechanical refrigeration box should be utilized on the 2-2-3-day
delivery cycle. The disposable mess gear and the ronperishable food items
1 will be stored in both the trailer and truck depending upon the contigurat
: c selected. Ice will be stored in ¢n insulated chest under the worktable in
each kitchen system except for the 3/4-ton trailer concept. In this
! concept the ice will be stored in the truck.

fnkies it b

ion

5. Disposables

The use of disposable mess gear in lieu of using plastic trays or
metal niess gear was investigated as requested by CIC.

According to the results of the Fort Jacksgn, South Carolina test,
"Military Potential Test ¢f Food Service Systems",“ the use of disposable
mess geuar reduced the potable water requirements and showed a sirriiz-ant
savings in XP manpower reduction. The total XP manbours were reduced rruom
18.98 hours per meal using plastic trays to 10.57 hours per meal using
dispcsables. ‘Thecretical.y, this results in & 44.31% decrease in KP
manhours per meal. Also a savings of 810 gallons cf water with the use of
disposables was realized. This was based .n the amount of water for 250
men for three meals.

Following is a chart of the cost of disposable mess gear for one
man per year and the net volume required to siore tne gear:

Tavle III. Cost and Sioro;: Data of Disposable Mess Gear.

COST PER MAN VOLUME PER MAN
QUANTITY LTEM PER YEAR (EST) PER_YEAR
1 Tray, 5-.cmpartment 421,.09 4.93 i3
1.5 Cup, 6~o0z. 31.47 2.47
1 2 Napkin 1.62 2.68
. : 1 Tablewsre Set 27.38 3.07
TH66.56 13.10

<Hurt et al, Milivary Votential Test of Food Service Systems, US Army
oy USATECOM Proj No. 7-ES-765-000-001, oct 71,
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From this the required storage cure for 250 men for the disposable
mess gear for five meals would be 11.43 net cubic feet. Storage requirements
are calculated from the space required to store supplies for the next day's
meal and the two meals remaining once the supplies are picked up.

Foliowing is a list of advantages and disadvantages of using
disposable mese gear:

Table 1V. Advantages and Disadvantaces of using Disposable Mess Cear.

ADVANTAGES DISADVANTAGES .
1. KP Reduction 1. Possible Storage Problem
2. Less water recuired 2. How and where to dispose
3. (Cleaning 3upplies reduced 3. OSupply problem

L. TFewer immersion heaters
required

5. Improved sanitation

If disposable mess gear were utilized, fewer immersion heaters and
32-gallon cans for the mess kit laundry would have to be issued to wash and
rinse the pots and pans.

6. Shelters and Vehicles

The guidelines previously 4 :fined specified that a rigid shelter
and standard Army vehicles (specirically a 3/4-ton trailer, a 1 1/2-ton
trailer dual-axle trailer, and 2 1/2-ton truck) would be utilized te develop
the field feeding concept.

In order to choose thuse compouents that would provide the desired
characteristics for the proposed field feeding system, a study was performed
encompassing all shelters in *he Department of Ueferse inventory and all
standard Army trailers. Utilizing the "Reference Manual for Shelters'”
Natick Laberatories, January 1972. which describes all types ~f standard or
axperimental sheltsrs and by working with the Army T.nk Automotive Command
with refereace to trailers, the desirable characteristics were identified
and the determination as to which items would mosi adequately adapt to the
field kitchen application was maie,

SRefererce Manual on Shelters, USA
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All of the shelters in the levartment of Defencz inventory were
considered. However, because most shelters are special purpose, concequently,
of high cost, several were disqualified on that basis. The physical
configuration of many did not adept readily to the truck-mounted or trailer-
mounted ceoncepts and wers subsequently disqualified. The three best choices
were considered to e three rigid non-expandable, standard shelters: the
5-280 Shelter, electrical eguipment; the S5-141 Shelter, electrical equipment;
and the US Marine Corps Shelter, electrical equipment. In comparing the
5-280G and the S-141 shelters, it was determined that the difference in
weight wes 100 pounds and the difference in price $152.00, with the S-28C
shelter being the heavier and more expensive of the two. However, the
$-280 shelter is slightly larger in cenfiguration {length, 4", width, &Y,
height, 1"). The differences in the overall dimensions are considered
significant in the alreadv compact shelter. As a result, the decision
between the two wes made in favor of the 5-280. The overall dimensions of
the 5-280 ard the Marine Corps shelters are length 146", width 87" and
height 83", The differences in the cost and weight of the shelters are
$1,000.00 and 4,8.0 pounds, respectively, with the Marine Corps shelter
being the cheaper and heavier of the ‘“wo. The final choice between the
two was based on the 4,840-pound weight difrerential. The weigit of the
Marine Coruvs shelter exceeds the cross-country capability of the 1 1/2-ton
trailer. This excessive weight would increase those problems in ground
handling and helicopter iransportability. Consequently, the 5-280 was the
final selecticn.

The cholce between trailers was somewhat simplified as the M-1l6,
37/4,-ton and the M-103A3, 1 1/2-ton trailer chassic are those standard Army
trailer chassis from which all but certain special purpose 3/4-ton and
1 1/2-ton trailers are derived. Both the M-116 a.d M-103A3 chassis will
accept the field kicvchen trailer beds with minimun modifications. Based on
this capability, their load-bearing capacity, and their relatively low cort,
they are considered to be the bhest possible chcices.

As most dual axle trailers are primarily special purpose in nature,
the M~794, L-ton, h-wheel flat-bed trailer was considered to be that trailer
whicn would most veadily adapt to the field-feeding shelter-mounted trailer
concept due to its physical configuration.

The truck-mounted concept was also considered utilizing as a prime
mover the stendard Army M-35, 2 1/2-ton truck.

"he shelter and vehicles which were selected as the best choices
were the Chelter, electrical equipment S-280, the chassis trailer (Military
design), M-116, 3/L-ton, 2-wheal; the chassis trailer (Military design),
110343, 1 1/2-ton, 2-wheel; Trailer, ¥lat bed (Military design), M=794,
L-ton, L-wheel;and the M-35, Truck, Cargo, 2 1/2-ton, 6 x 6 (See Appendix
i" for physicael configuration and characteristic data for e-'ch item).
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7. Ancillary Equipment

The equipment anelysis indicated several I.tems are rejuired to

the operation of a field kitchea which are ancillary to the kitchen
These include:

a. DBag, water, sterilizing

t. Can, Ash & Garbage

¢. Heater, Immersion

d. Tableware Cutfit, rield

e, Trailer, Tank, Water, 400-Gallon

Phase 11

[4 %]

=~ W

1. Concept Development

The following list of factors must be considered in the design of
optimum tield feeding system:

Table

V. TFactors to be Considered.

Factors

Storage

Transportability

n,

(Cook Enroute

A

Anthropometrics

Sanitation

invironment

Workspace

metional

Definition

Ability to store all focd, eguipment and
ancillary gear.

Iase of assembly/disassembly and mcvement
between locations.

avility to prepare food while in transit.
Aceguate protection from the elements.

Ability of system to function without fear
of injury to personnel.

Man's physical characteristica as releted to
his working environment.

Free from agents injarious to health.

Ability to control and maintain workable
atmospheric conditions.

Oufficient work table space for food preparation.

Configuration conductive to efficient work flow.

10
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2. Final Configurations
CONCEPT 1

Standard 5-280 Shelter mounted on the bed of a standard M-35
2 1/2-ton truck. For internal configuration, see Appendix G. The food
will be prepared while working inside the shelter., Tcod will be served
across the grill {through windows cut in the side of the shelter in front
of the grill and cooking rack) to the troops who will be moving across
step-up ramp elevated to the height of the bed of the 2 1/2-ton truck.
A1l subsistence will te stored in the accompanying 1 1/2-ton trailer.
Ancillary equipment will be stored and transported in the shelter, A
jacking system will be incorpcrated to allow feor the loading and off-
loading of the shelter on the bed of the truck without assistance of
materiel handling equipment.

CONCEPT 11

Standard S-280 Shelter mounted on a standard 1 1/2-ton trailer.
For internal configuration see Appendix G. The concept of operation is
similar to Concept I. A step-up ramp would be assembled at the height
of the bed of the trailer. OSubsistence will be stored in the 2 1/2-ton
truck along with the ancillary equipment.

CONCEP™ 111

Standard S-280 Sheliter mounted on a standard dual axle M-794
trailer. Fcr internal configuratio; see Appendix G. The concert of
operaticn is identical to that of Concept II.

CONCEPT 1V

A standard 2/4-ton trailer with a self-contained soft shelter for
protection from the elements. For configuration see Appendix H. Food
will be prepared by personnel working around the trailer on elevated
platforms at the grill, cook rack, and oven areas. Food will be served
directly from the trailer. All subsistence will be stored on the 2 1/2-
ton truck with the ancillary gear.

CONCEPT ¥

L standard 1 1/2-ton trailer with a self-contained soft shelter
for protection from tiie elements. lYor configuration see Appendix I. Food
will be prepared by mess personnel working on the trailer platform.
iroops will be cerved across the grill as Lthey move acrocs a step-up
ramp elevated To the height of the traiier bed. All subsistence will be
stored in the 2 1/2-ton truck with the ancillary gear.
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CONCEPT VI

A standard M-35, 2 1/2-ton truck with a three-part secticnalized,
helicopter transportable platform with kitchen equipment mounted on each
of the three platform sections. For internal configuration see Appendix J.
The use of extensions in the bows will increase the height of the canvas
cover. The food will be prepared while working in the rear of the truck
end servzd across the grill to the troops es they move along a step-up ramp
elevated o Lhe height of the bed of the truck. Subsisten:ze will be stored
in both the truck and the accompanying 1 1/2-ton trailer.

Phase 111

Concept Analysis

CONCEPT I

The S-280 shelter mounted on the M-35, 2 1/2-ton truck has several
advantages and disadvantages. The primary advantage of the hard shelter
concept over the soft shelter configurations is that the hard shelter dces
not, necessitate any time-consuming steps in the assembly and disassembly of
the overhead cover. Also, as a self-contained field kitchen in an enclosed
shelter, the problems invelved in sanitatiocn are greatly reduced.

The ability to cook enroute between locations while the cshelter is
mountel in the rear of the M-35, 2 1/2-ton truck appears to be a definite
desirable advantage of the truck-mounted shelter over the trailer-mounted
concepts. In reality, tne ability to cook enroute exists. However, the
M~-2Z burner unit is by nature unstable and by compounding the instability of
the burner by placing it (Wwhile in transit) within a closed container with
limited exit routes constitutes an extremely dangerous situation which
renders the practice almost infeasible. The ability of the shelter when
mounted on the bed of the 2 1/2-ton truck to be moved uickly upon alert
notification is an obvious advantage. However, in the event of vehicular
breakdown the effort that must be expended to remove the kitchen shelter
from the vehicle 1is extensive. Tc¢ facilitate the lcading and off-loading
of the shelter, a jacking system must be developed or some other ancillary
metiacd must be utilized.

iddivional disadvantages are those prcblems related to corace and
storage. Under the present M-59 Field Kitchen Concept, the 2 1/2-ton truck
wonld maintain the bulk of the storage while in transit. 1In the truck-
mounted shelver conliguration, the sterage capacity is considerably
reduced. Also, the 2 1/2-ton vehicle is not able to be utilized for
obtaining rations from the ration supply point or water point. (For a
<50-man company for mess facilities alone, 11¢7 pallons of water are needed
per dav.) The inability of the mess section to use their vehicle for
water and ration riunc renders the section dependent upon other sectiones of
the unit. Consequently, it greatly reduces efficiency and the ability of
the mess section te perform.

12

bt e ol ool i i L it e e i e 2 R N A N P E YT My




SRl n A e Ra S Lt L e W RIS bl b i —
e 2 . T SNy - o g Aol s lgd Y Y N I TN P Ay = o o T T FART TR ST rim
s

Another problem waich must be considered is that of ventilation. As
there will be an excessive amount of heat generated within the snelter (up
to 360,000 Btu's) the need for mechanical ventilation exists. There are
three main problems associated with the problem of ventilation, those
being: (1) the shelter must be modified to accept ventilaticn equipment,
(2) with the already cramped internal configuration, internal ventilation
ducts would further reduce the available work space inside the shelter,

(3) MIL Standard generator must be added to the system to provide power to

opera'e the ventilating system. Additionally, one complete side of the

she.t2r must be medified to provide windows through which the troops may be

served. This, again, would incur an additional cost in adapting the shelter
. to tield~feeaing.

G 2 TR

CONCEPTS II & III

The 1 1/2~ton trailer is a smaller, lighter, less durable trailer
than the dual axle trailer. However, the concept of operation and the
advantages and disadvantages oI each trailer-mcunted hard shelter system
are relatively the same.

The main difference in the trailer-mounted and the truck-mounted
shelter concepts is that in the trailer-mounted configuration, the 2 1/2-ton
truck is not comnitted to housing a kitchen. Cocnsequently, it is able to
obtain rations and water from the ration supply point or the water point
as is done in the present M-59 field kitchen system.

CONCEPT 1V

The 3/L~ton trailer concept has several advantages. Safety .s
perhaps the main advantage this system has over all of the other systems
that were considered. This configuration is the only one in which the system
is positioned auv the ground level with free access from all sides. With
no confining walls or barriers, the system lends itself to quick exit routes
in case oi f{ire or other mishap. Also, storage may be divided between the
2 1/2-ton truck and the trailer-mopnted kitchen in a manner very similar to
the method that is used in the present system. The 2 1/2-ton mess truck,
therefore, is free to obtain rations and water. Additionally, ventilation
should be as good as atmospheric conditions allow.

The main disadvantage in the system is one of sanitation. With all
work being performed on the ground, the situation exists where it would be
nearly impossible “o keep perscnnel, food, or equipment entirely clean.
Also, as with all the trailer concepts considercd, the abili'y to cook
enroute does not exist.

A cover must be erected over tine trailer which constitutes a
disadvantage when compared to a hard type shelter. Helicopter lift of
either trailer concept (3/4L-ton, 1 1/2-ton) prcvides the capability of
being entirely incependent of the 2 1/2-ton truck as a prime mover.

13
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CONCEPT V

The 1 1/2-ton trailer concept will adequately meet those factors

considered o be desiradble in a field feeding system with the exception of
nne abhility to cook enrcute.

The main advantage that the 1 1/2-ton trailer concept has over the
5/h-ton treiler concept is sanitation. As the 1 l/2«ton trailer concept
is basliecally a kitchen mounted on an elevated platform, those sanitation
problems encountered with working with food at ground level zre minimized.
Additionally ., this system can be considerea to be one of the safer systems
that was developed as there are no confining walls which would prevent a
gudck exit. Other advantages and disadvantages pertaining to a soft
shelter trailer concept correlate directly with “hose of CONCEPT IV.

CONCEPT VI

The main advantage the 2 1/2-ton kitchen truck system has over the
others considered is flexibility. The system is mounted on a lightweight
platform which may be separated into three separate secticns. This
capability makes it a relatively simple task to load and off-load the vehicle.
This would increase the mess section's ability to make the system ready
for transport in a relatively short period of time. Also, the system would
not permanently commit a vehicle as the platform could be off-loaded and
assembled on the ground with canvas cover. A further advantage of this
system is ity ability to be helicopter-lifted from one location to another.
Hations, water, canvas cover, and ancillary gear could be secured to the
platform and helicopter-lifted to any location without requiring further
comnitment of a 2 1/2-ton iruck or trailer.

The 2 1/2-ton truck concept will adequately meet all the factors
that were identified as desirable in a field-feeding system. The kitchen
truck concep® is not new in field-feeding. «itchen trucks have been con-
structed since Weorld War II for feeding troops in tactical situations.
TM-lO—LOS4 describes one method {utilizing standard TO&E equipment) of
constructing a mobile kitchen truck. There are, however, several differences
between the kitchen trucxk in TM-10-405 and the proposed truck mounted
kitchen system. An attempt was ade to provide the cooks in the field with
those standard items that for many years were fabricated cut of necessity.
Items such as cooking racks and an efficient grill are examples of this.

Py providing field personnel with these items es standard equipment, the
need %o construct them in some makeshift fashion out of whatever materials
are available i1s eliminated.

Safety, again, i3 a major advantage in this system as the ability
of a man to escape from a fire or other mishap is not pruovented by a rigid
wall structure, as the soft shelter can be rolles up on the sildes when the

“iechnical Manual, TM-10-405, Army Mess Operations, ilq DA, Aug 67.
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Huwever, although personnel are not stringently

kitchen is in operation.
unsafe from a safety standpeint to cook enroute.

confined within an enclused ares as in the shelter concept, it is considered

As a disadvantage when the truck is committed to housing the
platform and kitchen compornents, the storage capacity would be reduced, and

S.

the truck would not be able to obtain ratiocns and water.
The following table depicts the ability of each of the six systenms

evaluated to meet the desirable characteristics:
Table VI. Factor Analysis of Field Kitcnen fystem Concept

[T [
= 7
FACTORS o] v Poy 3 ~
/ 8/ 5 glsl 2] &/ &
s g £ & 812 5/ &/ 3
I NEEHHEE S
e o v =) &
- [} ] (™ ~ o 0 ~
- “-fé'/cé.’cﬁa?ég **"*/‘“
CONCEPTS || L1t 213t L)ls5]16}71819 |10 % Factors Met
I Otxtxl xI1010]x]|]0j0 0 40
<) |
1T x| x]O}l 1010 }x O} O 0 0]
11X <] x{101 x«]10jJ0}x {0]O 0 40
v x| x]O0y xlx]x]0 .10 C 60
3 v x1x1 0 x{xxix|x|=x b2 an
4 VI xIxtxlx]|x}x]x j»x1]x b 100
fh L ! 5
Yes, neets facters 0 = No, does not meet factors

_
The final step in the evaluation was to perform a cost analysis
of the six cencents in the study. £ tabulation of the estimated costs
Table VIT. (See Appendix K for a detailed cost breakdown).
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Table VII. Xstimated Production Cost Schedule.

KITCHAN* TRUCK TRAILER TOTAL
CONCEPT I 16,090.00 9,380.00 947 .00 26,417.00
GONCEPT I1 12,79C.00 9,380.00 947.00 23,117.00
CONCEPT 11T 12,790.00 9,380.00 7,000.00 29,170.00
CONCEPT IV I ,308.00 9,38C .00 760.00 1,443 .00
CONCEPT V 4,308.00 9,380.00 947.00 14,635.00
CONCEPT VI 4,077.00 9,380.00 947 .00 1, 404.00

#Egtimates include the costs of preparation and storage equipment,
shelter or tentage, ramps, platfcrms, and ventilation equipment, whers
applicable. However, not included are the costs of standard TU&E equipment
presently available to troop unite such as the M-59 range outfits, insulated
food containers and mess kit laundry gear. Where additional TO&E equipment
iz required the costs have been included.

Cost estimates were then compared with the factor analysis shown
in Table V¥ to deternine the best cost effective concept.
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SUMMARY

Six field feeding concepts were developed bised on the following areas:

1. Menu: The A-Ration was utilized for determining the production
quantities. The SB 10.-260 Master Menu was used as a basis for all calcu-
lations.

2. Productinn Quantities ana Manpower Requirements: The dai.y
a-la-carte breakfast menu pattern of the Master Menu was utilized. The
total amount of food that must be prepared at each meal was calculated
for each major cooking operation. The manpower requirement for this sjstem
is two cooks per shift.

3. OStorage: Results indicate that for 250 men for a five-meal
storage capacity 72.46 net cubic feet are required for perishables and
52.12 net cubic feet are required for nonperishables. The addition of
disposable mess gear adds an ¢ Iditional 11.43 net cubic feet to tne
nonperishable storage. The perishables will be adequately stored in five-
cubic-foot insulated containers or in a mechanically operated refrigerator.
However, mechanical refrigeration is definitely required if the issue c¢f
perishable food is on a 2-2-3-day delivery cycle.

L. Disposable mess gear utilization: If disposable mess gear
were utilized, fewer immersion heaters or cans for the mess kit laundry
would have to be issued to wash and rinse the pots and pans.

5. Shelters and Vehicles: The shelters and vehicles which were
selected as the best choices were the Shelter, electrical equipment S-280.
the chassis trailer (Military design), M-116, 3/4-tun, 2-whzel; the chassis
trailer (Military design), M103A3, 1 1/2-ton, 2-wheel; Trailer, Flat bed
(Military design;, M-794, 4-ton. 4-wheel; and the M-35, Truck, Cargo,

2 1/2-ton, 6 x 6.

6. Ancillary Equipment: The equipment analysis indicated several
items are required to support the operation of a field kitchen which are
ancillary to kitchen proper. These include: (1) Bag, water, sterilizing,
(2) Can, Ash and Garbege, (3) Heater, Immersion, (4) Tableware Outfit,
Field, and (%) Trailer, Tank, Water, 400-Gallon.

From en analysis of the data generated in the preceding areas, the
design requirements were identified. From this an optimum system capahle
cf meeting all of the physical characteristics of a field feeding system
could be developed. Certain key factors were recognized ¢- those desirable
characteristics in the development of a field feeding system. They are:
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Factors Definition
1. OStorage Ability to :tore all food, equipment, and

ancillary gear.

2. Transportabilitly Ease of assembly/disassembly and movement
between locations.

3. Cook Enroute Ability to prepare food while in transit.

L. Shelter Adequave protection from the elements. .

5. “afety 4bility of system to furction without fear
of injury to personnel.

6. Anthropcmetrics Man's physical characteristics as related
to his working environment.

7. Sanitation Free from agents injurious to heelth.

8. Environment Ability to control and maintain workable
atmospheric conditions.

3. Workspace Sufficient work tables space for food
preparation.

10. TFunctional Configuration conducive to efficient work-
flow.

Based on these factors, the six concepts were evaluated. A list of
the advantages and disadvantages of each system was developed along with
a production cost estimate.

From the factor analysis and the estimated production cost, it has
been demonstrated that CONCEPT VI meets the greatest number of desirable
characteristics for the optimum {ield feeding system. However, it was
»ecognized that CONCEPT V was able to meet all the rsquiremenis with the
exception of the ability to cook enroute.

The low ratings on the fastor analysis evaluation and the relatively
high cost of CONCEPTS I through I1I eliminate them as feasible solutions.

The dicadvantages inherent in CONCEPT IV render it an undesirahle solution
when compared with the relative advantage of CONCEPTS V and VI.

18
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CONCLUSION

Cnly CONCEPTS V and VI meet suffi:ient criteria to warrant consideration.

However, tactical considerations are required to determine the final
selection. Trade-off analysis shou’{ be utilized for the following criteria:

1. Vehicle availabilit; for ration and water support.
2. Requirements for vooking enroute as defined in T 10-405.
3. Degree of rough terrain capability required for a mobile kitchen

to include a decision to determine if a track vehicle can act as a prime
mover for a 1 1/2-ton kitchen trailer over rough terrein.




2 RECOMMENDATIONS

4 The Combat Developments Command evaluate the two technically adeguate
cor.cepts (Concepts V & VI) to determine the one that best meets the tactical
requirements of the Field Army.

The QMR for a Mobile Field Kitchen be modified in accordance with the
3 concept selected and that an appropriate requirements document be issued.

Development of the selected concept be initiated in FY72 utilizing
currently available funds which must be obligated by 30 June 1972. Program
] funding will be required through completion of development in ths amount
! of $155,000.00. The following R&D schedule applies to either concept

é selected:
| FIELD KITCHEN CCONCEFT
DEVELOPMENT STAGES TIME 31X PROTOTYPES
CUST (X1000)
Phase I ED (Design) 4 m=nths $ 7ok
Phase II ED (Prototype) 9 menths 130
Phase III ET/3T 9 months 150
Phase IV TC 3 months _ )
TOTAL 25 months $ 360
FISCAL YEAR BUDGET COST (X1000
FY72 $  205%
Y73 105
FY74 0 =

$ 360

#¥Y72 funds currently availsble
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APPENDIX A

DEPARTMENT OF THE ARMY
U S ARMY NATICK LABORATORIES
NATICK, MASSACHUSETTS 01760

IN REPLY REFER YO

OPrX

[1e]

AMXRE-GFS 27 December 1971

/

SUBJECT: Field Kitchen System

THRU: Commanding General
US Army Materiel Command
ATIN: AMCRD-JI
Washington, D. C. 20315

T0: Commanding General
US Army Combat Develcpments Command
ATIN: CDCMS-0
Ft. Belvoir, Virginia 22060

1. These Laboratories have been undertaking development of a modular
mobile field kitchen in response to an approved DA Qualitative lMateriel
Requirement. It was recommended by CDC during this development that

a field experiment be conducted to provide a comparison of the SFEED,
Mobile and M-59 Kitchens. AMC concurred in this recommendation and

a 17-week evaluation was undertaken. The experiment was completed

in June 1971 and a report of findings was submitted by USATECOM in

late November 1971. It was determined by all concerned that con-
tinuing development of either the SPEED or Modular Motile Kitchen

was notf, warranted at this time.

2. A meeting was held at these lLahoratories on §-10 December 1971 to
discuss field kitchens. As a result of these discussions, these
Laboratories agreed to perform an Fquipment Evaluaticn Study fer

the purpose cf determining the proper course of development for

an interim Field Kitchen.
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; AMYRE-GFS 27 December 1971
SUBJECT: Field Kitchen System

3. There are five specific configurations to be evaliated, as follows:
a. & rigid shelter mounted on a 2 1/2-ton wheeled vehicle.
b. A rigid shelter mounted on a standard dual wheel trailer chassis.
c. A rigid shelter mounted on a standard 1 1/2-ton trailer chassis.

3 d. A self-contained soft shelter kitchen mounted on a standard 3/4-
ton trailer chassis.

€. A self-contained soft shelter kitchen mounted on a standard 1 1/2-
ton trailer chassis.

4. The parameters for this study include the folloving:
a. leeding revel - 200 + 50 personnel.

Y. Type of Food - A-Ration.

1 c¢. Food Preparation - Two dinners, two suppers and one breakfast
¢ (selected from Master Menu and considered to be most difficult to prepare).

d. Storage - Capable of storing five meals.
e. DBread - Issued item, no preparation.

f. Equipment - To be standard to maximum practiral extent, which will
include the Hange Cabinet, M-59 and Burner Unit, M-2.

g. Water - Water trailer towed by company suiply vehicle.
:E_ h. Utensils - Disposables and nondisposables to be studied.
4 i. Helicopter transport to be considered.

By

IFuel - S5-gallon cans.

Cae
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AMXRE-GFS 27 December 1971
SUBJECT: Field Kitchen System

5. The study will include the advantages and disadvantages of the
various configurations as well as cost information and an NLABS
recomnendation for the final configuration to be pursted with the
development schedule through type classification. Th- system will
include ihe packaging and transport of all auxiliary equipment re-
quired for nperation. The schedule for completicn of this study

. is 15 February 1972.

S T T g W'Ww-vﬁ

6. Upon approval of this study an operation "breadboard" model will

be fabricated by these laboratories for use as a concept model which
will be available for demonstrations as required. This model will not

be a prototype capable of withstanding formal field testing. A trailer-
mounted kitchen utilizing a soft shelter could be made available apnroxi-
mately two monthe following study approval. A model utilizing a rigid
shelter would require additional time.

it s L

7. Field kitchen systems used by fourteen foreign nations have been
studied by these laboratories. OfF these, eleven utilize a trailer
concept using a soft or semi-soft shelter for mobility with only two
using the 2 1/2-ton cargo vehicle with a similar arrangement as that
shown in TM-10-405. The basic method of cooking by foreign countries
is boiling or stewing in centrast to the larger amount of frying,
baking and rcascing commcn to the US Military ration. Direct adoptioen
cf the foreign equipment is not feasible due to the varied equipment
requirements that exist as a result of this difference in ration and
other factors such as "buy American" and use of non-standard trailers
and equipment which would cause serious suprly and maintenance problems
and be more costly in production.

8. The QMi for the modrlar mobile kitchen will be used as the basis
for the current effort. It was agreed at the 1C December meeting that
NLABS would recommend Lo CDC the kitchen concepu which shows the most
premise. A meeting will then be scheduled at ~hich time CDC, as agreed,
would approve the design (either as presented or with modifications
offered by CDC) and issue a change to the requirement to properly
reflect the new riichen parameters.

OR THE COMMANDEZR:

/s/

JAMES . FLANAGAN

Cr: Depuvy Scientific Director
CCED for Fngincering
DCSLOG
ACSEOR n
<)
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APPENDIX B

DEPARTMENT OF THE ARMY

HEADQUARTERS LTC Brumit/gls/35-41458
UNITED STATES ARMY COMBAT DEVELOPMENTS COMMAND
FORT BELVOIR. VIRGINIA 22060

CDCMS-0 27 JAN 1972
SUBJLCT: Field Kitchen System (USACDC ACN 6214)

Comunanding Officer

US Arny NaticL~ Loboratories
ATIN: AIDRE-GFS

Natick, uaosaChUSLttS 01760

1. Reference, letter, AMMRE-GFS, HQ USANLABS, 27 Dec 71, subject as above.

2. This command has reviewed referenced letter and agrees with the Equipment
Evaluaticn Study, subject to the previously agreed clarification of paragreaphs
5 and & concerning completencss of the study and milestones for CDC review,

3. Request a sixth specilic coniiguration be added to the study or at least
considered in suificient detail to insure a total appraisal of the possible
tectmic:l appreozches. The sixzth azpproach would be a self-contained soft
shelter kitchen oounted on a 2 1/2 ton wheeled vehicle.

4. Attached at Tnelosure 1 is a basic design appreach for such a kitchen.
It was shown in the September 1971 issue of Army Reservist Magazine.

FOR TiE COMMANDER:

/ch“(/t/ﬁj J‘Qﬂ@ﬂw o

1 Incl ROBERT L. CO:iTY
as 2LT, AGC
ot Asst AG
CG, USACDCPALEG, ATTH: PLSG-M
g, USAMC, ATTH: AMCRD-JI
USACBCSUA
2,
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3 APPENDIX C

FORT LEE QUESTIONNAIRE SUMMARY

A lack of feedback periaining *o problem areas in field feeding
exists between the "man in the f{ield" and the personnel who develop
. their equipment. The purpose of this study was (1) to establish a
form of communication between the ultimate user and the designer,
(2) tc solicit new ideas from experienced mess personnel, and (3) to
identify those problem areas that are inherent in the present field
feeding system.

T T AP . FEEPCI R £y

A questiornaire was developed to gather information and attitudes
on various phases of field feeding: (1) rations, (2) equipment,
(3) operations, (4) maintenance and safety, and (5) future concepts.
The questionnaire was administered to experienced mess personnel at
the US Army Quartermaster School at Fort Lee, Virginia and at the
US Army Natick laboratories, Natick, Massachusettis.

This survey reflects over 800 man-years of military experience
with en average experience level of 16.52 years. The general concensus
of the comments of those mess personi.el responding to questionnaire
are as foilows:

Rations. The preparation and serving of a CONUS type ration
under field conditions was not considered feasible by 70% of the
personnel. Extensive problems were encountered due to the lack of
refrigeration. A trailer-mounted refrigeration system was considered
highly desirable.

Equipment. The current equipment was considered adequate
by 91% of the personnel, however, there seems to be definite need for
an independent grill and an improvement in the design of the M-2
burner. Storage space was felt to be a major deficiency in.the
present system. A self-contained, standardized mobile field unit
is needed to increase the transportability of the kitchen system.
The existing M-1948 tent was found to be very time-consuming and
awkward to erect and strike.

Operations. The current field feeding system was considered
to be adequate by 817 of the personnel. The current system was con-
sidered to be mobile by 77% of the respondents; however, the time
required tc¢ assemble and disassemble the mess equipment was cconsidered
too excessive by 82% cf mess personnel. The ability to prepare food
enroute was an extremely desirable capebility.

i iz Faanic ki e e a2 R ik n-.aﬁ‘



Maintenance and Salety. Excessive time was required to perform
maintenance cn the M~2 Burner Unit. The pressure release valve, air
gauge, and preheater were the prime protlem areas of the burner. There
seems tc be a definite safety hazard inherent in the M-2 burner unit,
specifically with the pressure build-up and the air gauge.

Future Concepts. The most important considerations in designing
a fleld feeding system were (1) mobility, (2) m:mnu, (3) serving time,
(4) sanitation, and (5) burner units. The use of convenience foods will
n~t eliminata the need for the skilled cook and baker.

It was concluded that the comments and responses by experienced

mess percgonnel be further reviewed for an eventual improvement in the:
present field feeding system.
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: DEPARTMENT OF THE ARMY

U. S. Army Natick Laboratories

' Food Systems Equipment Division

1 General Equipment & Packaging Laboratory
4 Natick, Massachusetts 01760

E _ FIELD FEEDING QUESTIONNAIRE
RANK DATE
1 PRESENT DUTY ASSIGNMENT YEARS IN SERVICE

FIELD FEEDING EXPERIENCE (In Months)

SOUTH EAST ASIA WW IT
GFRMANY OTHER
KOREA

A1l of the following questions relate to the present field feeding
system as described in TM 10-405 Army Mess Operations. The response to
these questions will be utilized to improve the design of the field feeding
system. Please feel free to "Tell it like it is." Thank you for your
rarticipation in this survey.

i HHEEEE0REEEEEEEHAREHEEEEE SRR EEEHEEERE8RERREREEEEEEREAREEHEHRREELEBBHEARE BREE:

1. 1Is the field feeding system curre-~tly in use adequste for field food
preparation and feeding?

[3®]

In your opinion, what is the feasibility of preparing and serving a
CONUS type ration under tactical conditions?
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How much time should be allotted to serve food to a 200-man company
under tactical conditions?

fdow could a typical serving line be modified to increase its speed
or efficiency?

What has been your experience with regard to the ration issue cycle
(in days) in a tactical envir.ament? What problems are involved in
storage?

Is the field feeding system currently in use mobile? Is it easy to
assemble and disassemble?

What problems related to the prime mover (2i-ton truck, helicopter,
etc.) are associated with the movement of field feeding apparatus
(to include all equipment, rations and accessories)?

What could be done to increase the mobility of the current field
feeding equipment?

28
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Y. What is your opinion of preparing food while moving between locations?
Advantages? Disadvantages?

10. What methods could be used to store perishables in the field in a
satisfactor, manner?

TR

11. What is the greatest problem associated with field feeding?

12. What equipment do you consider necessary to feed anstandard A-ration
menu to a 200-man company in the field?

13. What equipment do you consider necessary to provide adequate i
facilities for cleaning of kitchen equipment and personal mess geer?

14. What additional accessory equipment would facilitate the preparation,
and/or serving of food in field situations?
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What are the adventages and disadvantages of mechanical field
refrigeration? In your opinion, is it practical?

What type of shelter or protective cover would be most adequate for
field food preparation?

What majorgitem(s) of equipment not currently in the system, if {
added, would be of most benefit to field feeding? 1

What advantages and/or disadvantages (KP reduction, equipment, time,
convenience) could be achieved through the use of disposable mess
gear vs. non-disposable mess gear?

1s extensive maintensnce required on any piece of field mess
equipment currently in the system? What is the cause of the
excessive maintenance?
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20. What modifications to those item(s) of field mess equipment currently
in the system could be performed to increase their usefulness as
] field feeding apparatus?

21. What, if any, safety hazards have you encountered with the present
field feeding systems?

22, 1If you were designing a field feeding system, what would be your
most impnrtant consideration(s)?

23. What is your opinion of the following concept? "The food service
4 system for the Army in the field will be characterized by the
1 extensive use of convenience foods. High quality food service
will no®t be dependent on the skill of the cooks and bhkers."
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) APPENDIX D

DAILY A-LA-CARTE BPEAKFAST MENU

g ITEM QUANTITY
i Chilled Fruit or Juice Five gallons (juice)
: 45 pounds/4 gallons (fruit)
% Ready-to-Eat Cereal 63-125 packages
? Hot Cereal 17.5 gallons
; Fresh Milk 31.25 =zallons
é Tggs to Order 41.€8 dozen
: Griddle Cakes/Syrup 4 recipes/month
French Toast/Syrup 2 recipes/month
Veat 30 pounds
Potatoes 57.5 pounds
Special Hot Breads 500 rolls (20 pans)l
Toast/3utter Issued (bread) 7.5 lbs. (butter)
Jam/Jelly Condiment
Tea/Coffee 15.62 gallons (coffee)

Condiment (tea)
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1 APPENDIX E

SUPFER /DINNER MBNU PATTERN

3 MAJOR OPERATION QUANTITY
1 Grill 125 pounds
: Deep Fry 95 pounds

Pot Cookery

Soup 15.62 gallons

Vegetable 1 20 pounds

Vegetable 2 2C pounds

Potatoes, Mashed 10 gallons

Beverages (coffee) 7.81 gallons
Roast 100-125 pouncs
Bake 43 pies

é pans (field)
Salad 7.8 gallons

Milk 15.62 gallons
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APPENDIX F

I. SHELTER ANALYSIS

II. VEHICLE ANALYSIS
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APPENDIX K
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PRODUCYION COST ESTIMATES, FIELD KITCHEN LESS VEHICLES

. Tl LT Rl 6

Concept I. Rigid Shelter 2-1/2-ton truck . . . . . . . . ... 48
Concept II. Rigid Shelter 1-1/2-tom truck . . . . . . . . . .. 48
Concept III. Rigid Shelter Dual Axle Trailer . . . . . . . ... 48

Concept IV. Self-contained Soft Shelter 3/4-ton trailer . . . . 49
Conespt. V. Self-con‘ained Soft Shelter 1-1/2-ton trailer . . . 49

Concept VI. Self-contained Soft Shelter 2-1/2-ton truck. . . . . 49

PRODUCTION COST ESTIMATE, Food Service Equipment

Design Criteria . . . . . . . . . . .. 3 0000 O00O0DO0OGOOeC 51

EQUIPMENT COST ESTIMATES

Standard Fquipment . . . . . . . . . . 0. oL .00, SRR
Non-Standard Equipment . . . . . . 5 0 00 0O O C b oo oD OO cC 52

Raw Costs . . . . . . + v v v v v v v o e e e e e e e e e e 51,




APPENDIX K

PRODUCTION COST ESTIMATES, FIELD KITCHEN LESS VEHICLES

CONCEPT I

A. Shelter
B Ramps

C. Food Service
Equipment

D. Ventilation
E. Generator

F. Jack 3ystem

TOTAL

RIGID SHELTER - 2-1/2-Ton Truck

Contract Recapitulation

Basic Cost -

Overhead @ 100% - (2695)(1.00) + 9,494
G &A@ 20% - (12,189)(.2) + 12,189

Profit @ 10% - (14,627)(.1) + 14,627

CONCEPT II

CONCEPT III

A. Shelter
B. [amps

C. Food Service
Equipment

D. Ventilation

k. Generator

TOTAL

Material ($) Labor ($) Total $) Weight (1bs.)
2,668.00 500.00  3,168.00 1200
200.00 75.00 275.00 250
1,748.20 120.00 1,868.20 1289
400.00 1,000.00  1,400.00 400
1,283.00 1,283.00 285
500.00 1,000.00  1,500.00 250
6,799.20 2,695.00 9,494,.2C 3674
= 9,494.50
= 12,189.00

14,627.00

16,090.00

RIGID SHELTER - 1-1/2-Ton Truck

RIGID SHELTER - Dual Axle Trailer

Material (3) Labor ($) Total (3) Weight (1lbs.)
2,668.00 500.00 3,168.00 1200
200.00 75.00 275.00 259
1,748.20 120.00  1,868.20 1289
400.00 1,000.00 1,400.C0 LOG
1,283.00 1,283.00 285
6,299.20 1,695.00 7,994.20 3424

L8




Contract Recapitulation
Basic Cost - = 7,994.00
Overhead @ 100% - (1695)(1.00) + 7,994 = 9,689.00
G &A@ 208 - (9,689)(.2) + 9,689 = 11,627.00

Profit @ 10% - (11,627)(.1) + 11,627 = 12,790.00

CONCEPT IV SELF-CONTAINED SOFT SHELTER - 3/4-Ton Trailer
CONCEPT V SELF-CONTAINED SOFT SHELTER - 1-1/2-Ton Trailer
1 Material ($)  labor ($)  Total ($)  Weight (1bs.)
1 A. Tentage -- 75.00 75.00 150.00 15
! Trailer
§ B. Ramps - Trailer  400.00 75.00 475.00 800
| C. Platform - 350.00 75.00 425.00 250
4 Trailer
g D. Food Service 1,748.20 120.00 1,8(8.20 1289
3 Equipment
TOTAL 2,573.20 345.00 2,918.20 2354

Contract Recapitulation
Basic Cost - = 2,918.00

Ovel head @ 100% ~ (345)(1.00) + 2,918 = 3,263.00

G &A@ 207 - (3263)(.2) + 3,263 = 3,916.00
Profit @ 10% - (3916)(.1) + 3,916 = },,308.00
CONCEPT VI SELF-CONTAINED SOFT SHELTER - 2-1/2-Ton Truck

Material ($)  labor ($) Total ($) Weight (1bs.)

A, Tentage -~ Truck 100,00 50.00 15C.00 50

B. Ramps - Truck 200.00 75.00 275.00 250

C. TFood Service 1,7,8.20 120.00 1,868.20 1289
Equipment

L. Flatform - Truck  450.00 £0.00 500.00 105

TOTAL 2,478.20 250.00 2,793.20 1694

L5
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Contr:ct Recapitulation

T RO

Basic Cout - = 2,793.00
Overhead @ 10C% - (295)(1.00) + 2,793 = 3,088.00
f Gahe 208 - (3088)(.2) + 3,088 = 3,70€.00
% Profit @ 10% - (3706)(.1) + 3,706 = 4,077.00
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PRODUCTION COST ESTIMATE -~ Food Service Equioment

Design Criteria
1. Food Service Equipment is identical for all concepts.
2. T. 0. & E equipment on hand by troop units will not be reissued and

costs for these items will not be charged against production costs,
supplementary quantities of T. 0. & E items are included.

3 ' Unit Require- Total Unit  Total
ITEM Cost ($) Labor ment  Cost ($) Weight Weight
_ (1bs.) (1bs.)
1. Cooking Racks  35.00  (10) L 140.00 30 120
2. Grill 85.00  ( 5) il 85.00 120 120
3. Burner, M-2 73.00 2 146.00 L2 84
4. Pans, Bake 36.00 2 72.00 s 8
& Roast
5. Pans, Baking 3.35 i) 40.20 1 12
6. Jugs, Insulated 67.00 L 268.00 5 20
7. Containers, 57.00 16 912.0C 45 820
Insulated
8. Counters & 135.00  (75) Il 135.00 75 75
Cabinetry
¢. Tables (two 70.00  (30) il 70.00 30 30
3 each)
TOTAL (120) 1,868.20 1,289

51
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EQUIPMENT COST ESTIMATES

Unit/ Total Weight
Material Unit per unit
Cost ($) _ Labor ($) Cost ($)  (ibs.)
1. Scandard Equipment
A, Vehicles
(1) Truek - 2-1/2 ton 9,380.00 - 9,380.00 -
(2) Trailer - 1-1/2 ton 947.00 - 947.00 1660
(3) Trailer - 3/4 ton 760.00 - 760.00 875
(L) Trailer - dual axle 7,000.00 - 7,000.00 -
E. Other
(1) Generator 1,283.00 - 1,283.00 285
(2) Refrigerator - 2,000.00 2 2,000.00 =
70 Cu, Ft.
C. Food Service Equipment
(1) Range, M-1959 2N1.00 - 301.00 275
(2) Burner, M-2 73.00 - 73.00 542
(3) Accessory Outfit 83.00 - 83.00 10
(4) Container, Food 28.90 - 28.90 10
Insulated
(5) Pan, Baking and 36.00 - 36.00 '
Roasting
(6) Pan, Baking 3.35 - 3.35 i
(7) Jug, Insulated 67.00 = 67.00 5
2. Non-Standard Equipment
A. Non-Food Service Equipment
(1) Ramps - Trailer 400.06 75.00 475.00 800
(2) Ramps - Tr < 200.00 75.00 275.00 250
52
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(3)
(&)
(5)
(6)
(7)
(8)
(9)
Food
(1)
(2)
(3)
(&)
(5)

Platform - Trailer
Platform - Truck
Shelters, 5--280
Shelter Jack System
Shelter Ventilation
Tentage - Trailer
Tentage - Truck
Service Equipment
Cooking Racks
Grill Top

Tables

Counter and Cabinets

Insulated Containers

AT T Y PR

Unit/ Total Weight
Material Unit per unit
Cost ($) labor ($) Cost ($) (lbs.)

350,00 75.00 425.00 250
1,50.00 50.00 500.00 105
2,668.00 500.00 3,168.0C 1,200
500,00 1,000.00 1,500.00 250
400.00  1,000.00 1,400.00 150
75.00 79.96 156.00 15
100.00 50.00 150.00 50
25.C0 16.00 35.00 30
80.00 5.00 85.00 120
40.00 30.00 70.00 30
60.00 75.00 135.00 75
57.00 - 57.00 L5
53




§ RAW COSTS

: 1. Tentage - 9.8502 duck - 43¢ per yard
1 12,2902 duck ~ 70¢ per yard
f 2. Steel - Hot Rolled - 55¢ per pound
; Cold Rolled - 75¢ per pound

3. Truck Platform
Q' x L' Sections

Weight - 45 pounds
Cost - $180

7' x L' Sections

Weight - 105 pounds
Cost - $140 per section

{ Platform Cost $140 x 3 = $420 + $80 = $500
Accessories - $80

4, Refrigerator - 7C Cubic Feet
FSN 4110-965-1222
3 Cost $749.00

[ Refrigeration Unit, Mechanical 5000, Gasoline Engine operated
; FSN 4130-933-6114
Cost $1,409.00
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Abstract (Con't!

7. Sanitation Free from agents injurious to health.

8. Environment Ability to control and maintain workable atmospheric
conditions.

9. Workspace Sufficient worktable space for food preparation.

10. Functionel Configuration conducive to efficient work flow.

It is concluded that two of the six concepts evaluated be considered. They are
o self-contained soft shelter kitchen mcunted on a standard 1 1/2-ton trailer
chassis and a self-contained soft shelter kitchea moynted on 2 1/2-ton wheel
cargo truck vehicle.




