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PREFACE

Under US Navy Requirement 7-1 (Title: Foodservice Systems Analysis
Afloat) of the Department of Defense Food Research, Development, Test and
Engineering Program, the Operations Research and Systems Analysis (ORSA)
Office of the US Army Natick Research and Development Command (NARADCOM)
has undertaken a project with general objectives of:

e providing a factual definition of current foodservice afloat, and

e developing alternatives to the current system to offer greater user
acceptance, increased efficiency, reduced costs, reduced manpower require-
ments, and improved total foodservice environment.

The sponsor of this effort and the organization solely responsible for
conceiving and guiding it has been the Navy Food Service Systems Office
(NAVFSSO). The project requirement was originated when Captain R. M.
Tomsuden, SC, USN, was Commanding Officer. Captain T. J. Piazza, SC, USN,
later Commanding Officer, directed that the first work effort of the
project should address large ship types of older vintage, especially
atreraft carriers. Captain H. E. Hirschy, Jr. SC, USN, has been the
Commanding Officer of NAVFSSO during the modification of the selected
test ship, USS Saratoga (CV-60), and the subsequent evaluation ef the
new system at sea.

This report has been prepared to document the portion of the total
project that has been concerned with the systems analysis, concept
formulation, system design, shipboard modification, and test of the new
system for aircraft carriers.

The systems approach used in the project has involved attention to
all aspects of shipboard foodservice in order that the Navy could be
provided a complete package for implementing the system in other aircraft
carriers. The broad nature of this approach distinguishes it in scope
and resources expended from other narrower foodservice improvement efforts,
such as most SHIPALTS or other R§D tasks with more limited objectives.
This comprehensiveness has required participation of a diversified, multi-
disciplinary technical project team. The effective conduct of the project
has, therefore, been dependent on the participation of several organizations
and individuals, and on the advice of several others. It would be virtually
impossible to acknowledge the help of every person who aided the authors
at one time or another during this period. Nonetheless it is desired to
recognize the following individuals who assisted on numerous occasions
and to whom special credit is due.
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- Navy Food Service Systems Office. The sponsor defined broad objectives,
reviewed propcsed project plans, monitored technical activities, and gave the
project team major freedom to develop and test new approaches in carrier
foodservice. The speed with which technical results were achieved derived
in large measure from this management relationship. Following the early
test phase at sea, NAVFSSO assumed responsibility for coordinating logistics
support and for activities associated with implementation of the system on
other carriers. The interest of, and guidance provided by, Captains Hirschy
and Piazza is gratefully acknowledged. Further, helpful advice on a wide
range of Navy foodservice matters was given throughout the project by
NAVFSSO staff members, including Mr. J. Hastings, Mrs. M. L. Kehoe, Mr,

J. W. Martin, Mr. J. Bullock, LCDR C. Ross and LCDR R. Driggers.

- Commander Naval Air Force, US Atlantic Fleet. All matters concerning
the plans for and activities on the USS Saratoga have been coordinated through
Captain W. J. Hennessey, Force Supply Officer. The help provided by him and
his staff (especially CDR S. B. Zumbro, LT J. Johnson, LT B. E. Taylor, and
LT R. Brimmer) is appreciated. The Material Department has also supported
the project, and substantial incremental funding support essential to the
completion of the shipyard work on the Saratoga was provided through
arrangements made with LCDR L. J. Ballback of that department. LCDR L. J.
Friederickson was the COMNAVAIRLANT Ship Coordinator for the Saratoga's
restricted availability in which the EDF modifications were completed.

- USS Saratoga (CV-60). Captain C. B. Hunter, Commanding Officer,
actively encouraged the project in its incipient stages, and Captain E. H.
Martin, the subsequent Commanding Officer, continued this support. All
NARADCOM proposals for the new system, its installation, and test have been
carefully reviewed by CDR W. H. Reed, the Supply Officer, and CW04 D. E. Cox,
the Food Service Officer. The project team has continued to be impressed
with the professionalism of these men and with their desire to improve
foodservice for the Saratoga's crew. MSC R. J. Rice has been manager
of the new forward EDF foodservice system during its test period, and
he has done a commendable job. Other key personnel have been LCDR D.
Tarantino and LCDR F. Meyer, Assistant Supply Officers, as well as MSCM
Moss, MSCM Haugen, and MSC Laird of the S-2 Division. Throughout the
project, the Saratoga has been extremely cooperative, showing an openness
to new ideas and then a commitment to making these ideas work at an
operational level. 1In all respects, CDR Reed, CW04 Cox, and the MS
assigned to the new system have been partners with NARADCOM in this
venture.




- Norfolk Naval Shipyard. Following the development of the system

concept and selection of equipment by NARADCOM, Mr. D. Crotts and Mr. C. W.
Hammer of NNSY supervised the preparation of engineering drawings by the
contractor. In addition, Mr. Hammer was most helpful in providing sound
advice on various shipboard engineering matters throughout the planning
phase.

- Supervisor of Shipbuilding, Conversion and Repair (SUPSHIPS},
Jacksonville, Florida. Through Captain R. Holman, Commanding Officer, this
organization made a special effort to assist NARADCOM by including the
enlisted dining facility (EDF) modification in the Saratoga's restricted
availability (SRA) effort, which it managed. This cooperation was
particularly appreciated in view of the fact that the engineering drawings
were completed only shortly before the SRA started, and at that time SUPSHIPS
JAX already had a full SRA workload. LCDR W. G. Grantham very competently
supervised the new EDF installation, and he was capably assisted by his
staff (Mr. L. H. Boyd, Mr. H. McDonald). Mrs. May Bolton of SUPSHIPS
procured the selected equipment under tight deadlines.

- Naval Sea Systems Command and the Naval Ships Engineering Center.
The cooperation of these Commands in reviewing the engineering drawings
expeditiously to enable the project to pruceced at its accelerated pace is
appreciated.

- CDI Marine, Inc, Jacksonville, Florida. Under the above-mentioned
time pressures, this contractor carried out the shipchecks and prepared the
engineering drawings for all foodservice spaces in an effective and expeditious
manner. Mr. J. Hayes was the project coordinator.

- Jacksonville Shipyards, Inc., Jacksonville, Florida. The modification
of the Saratoga's forward galley, forward bakery, forward messdecks, and aft
bakery were performed by this firm. Performance, cost, and schedule require-
ments were met even though this system is the first of its kind, and there had,
therefore, been no previous experience with the plans or the new equipment
installations. Mr. M. Pennel was the project coordinator.

- Foremost Industries, Norfolk, VA. Working as a subcontractor to
Jacksonville Shipyards, this firm manufactured the stand-up counters and
vision screens for the messdecks, and fabricated and installed the new
fast food serving line facing and decor. Each of these endeavors was the
first of its kind. Mr. D. Plumblee was in charge of the work.

- Supply Department, Naval Air Station, Jacksonville (LT D. Kouasa,
Mrs. Thompson); Naval Supply Center, Norfolk (LT D. Feltes); Commander,
Surface Forces, US Atlantic Fleet (CDR H. L. Kerr). These supply organiza-

tions effectively supported the test by procuring both standard and non-
standard equipment and other supplies for the Saratoga while it was operating
out of Mayport and by arranging for the essential overseas supply of the new
special subsistence and service items while the ship was deployed.




- Commander Naval Air Force, US Pacific Fleet. The project team appreci-
ated the opportunity to work with Captain J, H. Ruehlin, Force Supply Officer,
and staff officers LCDR J. Lenga and LT R. W. Gorrie. While the Saratoga test
at sea was in progress, COMNAVAIRPAC aggressively pursued implementation of the
forward EDF fast food system in the USS Ranger (CV-61) on an extremely demand-
ing time schedule. Working through the coordination of NAVFSSO, NARADCOM
assisted the Ranger effort by providing the proposed galley layout, as well as
NARADCOM's selections of the fast food menu, the new food products, galley and
bakery foodservice equipment, stand-up counters, disposable and non-disposable

serving items, menu board display, recipes, staffing guidelines, and opera-

tional procedures. A two week period was spent aboard the Ranger training the
ship's new EDF personnel.

-USS John F. Kennedy (CV-67). This ship cooperated fully in the systems
analysis phase of the work, providing considerable assistance to the investi-
gative effort. Special thanks are due CDR J. Konapik and his Supply Department
personnel.

- The US Army Construction Engineering Research Laboratory (CERL),
Champaign, Illinois. CERL operated as an integral part of the NARADCOM team,
evaluating the habitability of present messdeck compartments and then producing
fast food-oriented architectural designs of the serving line and messing areas,
including the innovative stand-up counters, vision screens, and colorful
environmental package. This work was led by Mr. Robert Porter.

- Letterman Army Institute of Research (LAIR), San Francisco, California.
LAIR also functioned as a key part of the NARADCOM team, evaluating the current
nutritional adequacy of the diet consumed by carrier enlisted personnel, iden-
tifying potential nutritional problems, and recommending changes to insure that
the new foodservice system provides a nutritionally adequate diet. The LAIR
effort yielded quantitative data needed to address the important issue of
what effect the continuing availability of fast food has on the nutritional
intake of a ship's crew. Major David D. Schnakenberg of the LAIR Department
of Nutrition was the Project Leader.

- US Army Natick Research and Development Command, Natick, Massachusetts.
The project team represented the combined efforts of three major NARADCOM
organizations, the Operations Research and Systems Analysis Office (ORSA), the
Food Engineering Laboratory (FEL), and the Food Sciences Laboratory (FSL).
The project has been managed and executed by the ORSA Office, Mr. R. P.
Richardson, Program Manager, and Dr. D. P. Leitch, Principal Investigator.
The principal participants have been Mr. Paul Short and Mr. Brian M. Hill,
ORSA, and Mr. George Turk, FEL. The other major contributors have been
Drs. H. L. Meiselman and L. E. Symington, FSL. As in the case of any R&D
system project of such broad scope, appreciation is due other NARADCOM per-
sonnel. These include Dr. R. J. Byrne, Chief ORSA Office, for his overall
technical guidance and his encouragement and support; Mr. J. K. Prifti, FEL
Coordinator for the project; Captain E. Chao, USAR, of FSL, for his special
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assistance in data collection aboard ship; and the several members of FEL who
assisted in food selection, recipe development, and laboratory food testing
(Mrs. Mary Klicka, Miss Virginia White, Mrs. Jesse McNutt, Mrs. Lucy Albertini,
Dr. Donald E. Westcott, and Mr. John Secrist). Mr. Connie McKeown (AMEL)
supervised the construction of the prototype stand-up counters and partitions
at Natick. Mrs. Doreen Horne, ORSA, provided secretarial support for the
project management, and she was assisted by Mrs. Carol Doering, Mrs. Maryellen
Jennings, and Miss Eileen Litchfield. Important contributions were made in
the initial concept formulation and galley design and in menu merchandising

by the following NARADCOM consultants: Mr. Eric Orkin, Dr. Guy Livingston,

Dr. Charlotte Chang, and Mr. Charles Emma. A number of helpful suggestions
were made by the Committee on Food Service Systems of the National Research
Council, Dr. Lendal Kotschevar, Chairman, and Dr. Frank R. Fisher, Executive
Director, during its reviews of project progress. Finally, the project team
wishes to express its gratitude to the Navy Representative at NARADCOM, LCDR
Robert A. Helmuth, who worked with the team on a continuing basis, providing
assistance on many occasions, and who was responsible in large measure for

the excellent relationships established with all Navy Commands.
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A NEW FOODSERVICE CONCEPT FOR AIRCRAFT CARRIERS

SECTION I

EXECUTIVE SUMMARY

OBJECTIVE

The broad objective of this project has been to improve foodservice
on aircraft carriers (CV's) by providing greater user acceptance, increased
efficiency, reduced costs, reduced manpower requirements, and improved food- ]
service environment.

METHODOLOGY 5
The major steps have been:

e Systems analysis to quantitatively characterize the present foodservice
system and its operations, including assessments of performance and costs.

e Identification of areas of potential improvement, definition of }
alternative systems concepts to achieve the improvements, and selection of
the preferred concept.

— e

e Selection of the test ship; system engineering; detailed design;
identification of special equipment, food, and other supplies; and physical
modification of the ship.

e Test and evaluation of the new system to develop recommendations for
possible implementation on other ships.

The distinguishing characteristic of this approach has been its
detailed concern with all facets of the complete shipboard foodservice
system, including careful attention to the:

e Customer e Food preparation facilities

e Menu e Foodservice equipment

e Food products e Serving methods and accessories
® Recipes e Dining environment

e Nutrition e Operational procedures

o Foodservice worker e Storage

e Management e Sanitation

e Costs

AIRCRAFT CARRIER FOODSERVICE

The systems analysis established that the following conditions are
typical of carriers in general even though each condition may not be present
in every ship.

15
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There are two enlisted dining facilities (EDF) for E1-E6. These
facilities are located on the second deck, one forward and one aft. Each
facility has two serving lines, several adjacent dining compartments, at
least one scullery, and a bakery. The ship also has vegetable preparation
rooms, thaw rooms, and a butcher shop. Seating capacity in the dining areas
is very limited, offering less than 300 seats for about 3800 men in the
older carriers. Further, weapons assembly takes place in the dining areas
and, when occurring, preempts much of the seating space. For these reasons
and because of the ship's round-the-clock activities, food is served from
at least one galley up to 18-22 hours a day. At sea, four meals a day
(includes Midrats) are offered. The aft EDF provides a full cafeteria
meal with multiple selections,and the forward EDF typically serves a
speed line with a simple menu offering hot dogs, chili-mac, canned
ravioli, cold sandwiches, and the like. The food storage spaces are
limited in size, particularly for frozen and refrigerated foods.
Foodservice in aircraft carriers can be characterized as high volume,
space-constrained, crowded, prolonged, and active. It is a difficult
feeding situation.

Many aspects of CV foodservice are very effectively carried out by hard
working, dedicated foodservice personnel. Nonetheless, the objective of this
project is to improve foodservice rather than commend it, and for this reason
the focus of the system analysis and of the ensuing discussion has been on
identifying current operational problems that can be corrected by new
systems ideas and innovative products or methods.

The present status of CV foodservice is summarized as follows:

FOODSERVICE
ELEMENT STATUS PRIOR TO NEW SYSTEM
e Waiting Lines 1. The most visible problem in CV foodservice.
2. The worst foodservice problem in the opinion
of the crew.
e Food Products 1. Certain products below desired quality.
and Preparation 2. Runoutsof milk and salad at sea are a major

customer complaint.

3. Quantities of popular frozen items (e.g.,
shoestring potatoes) limited by freezer
capacity.

4. Tendency to batch cook large quantities vice
progressive cookery.

5. Over 70% of crew have negative opinion of
food quality.

Evaluated as generally capable of improvement.
Forward EDF speed lines offer easy-to-prepare

o Menus

N9 =

items which do not have high customer acceptance.
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FOODSERVICE
ELEMENT

STATUS PRIOR TO NEW SYSTEM

e Food Acceptability

| ® Meal Attendance
and Distribution

e Serving Rates
and Throughput

§ e Dining Environment

e Worker Morale

e Foodservice
Equipment

T
e

Over 65% of crew have negative opinion of
menu variety.

Low food acceptance ratings by the crew.
66% of crew rated CV mess worse than other
ships' messes; only 17% rated it better.
Crew rated food lowest among 9 morale-
oriented factors.

Only 77% of eligible meals actually attended.
Caused by long waiting lines, limited time
available to eat, unappealing menus, and
negative perception of food.

Poor distribution of customers: many more
eat aft (72%) than forward (28%).

Attendance imbalance contributes to waiting
line problem.

Serving line speed too slow to expedite large
volume feeding and reduce waiting .ines.
Major contributing factor is large number of
food items on serving lines; these decision
points have a slowing effect.

Line also slowed by some serve-yourself items
(e.g., soups and vegetables) and run outs.

As a result of low attendance forward, only
one serving line used and seating capacity
underutilized.

61% said EDF was not an enjoyable place to eat.
Most serious problems: unattractive appearance,
noise, and crowdedness.

Lower job satisfaction than in sample of other
Navy MS.

MS considered foodservice to be considerably
worse than in their previous ships.

Interviews and surveys revealed MS morale
problem.

Condition of equipment cited as most serious
problem by MS.
CV-60 equipment generally old and inefficient.
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FOODSERVICE
ELEMENT STATUS PRIOR TO NEW SYSTEM
e Nutrition 1. Potential problems exist; average nutrient

intakes satisfactory but fairly large
percentages of personnel below standard in
one or more nutrients.

2. Significant incidence of low intakes of
vitamin A and C.

3. Problems greatest in forward EDF and after
milk run outs.

In summary, the major foodservice problems capable of appreciable
improvement are:

- reduction of times in waiting lines

- increase in food acceptability (preference, quality, variety)

- increased meal attendance and better forward vs aft customer
distribution

- higher food production and serving rates

- enhancement of EDF dining environment

- improvement of foodservice worker morale

- improved nutritional intake, particularly vitamin A and C.

The major general opportunity for improvement, hence the overriding objective
of the project, became the achievement of a significant increase in customer
satisfaction.

NEW FOODSERVICE CONCEPT

The systems analyses were conducted on the USS Saratoga (CV-60) and
USS Kennedy (CV-67). The Saratoga was selected as the ship on which the
new concept would be tested. Because of time and funding constraints, and
at the request of the type commander, physical modification of the ship
was limited to one EDF. The new concept was defined by NARADCOM in
September 1977, all shipboard modifications completed in May 1978, and the
system was operating at sea in June 1978, Although the system was designed
for the Saratoga, a major criterion was that it had to be suitable for
implementation on all carriers.

The principal design elements of the new concept are as follows:
a. Location. System changes were confined to the forward EDF which

had the least satisfactory menu, was underutilized from an attendance
standpoint, and offered the greatest potential for improvement.
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b. Distribution of customers. The adopted plan was to generate more

customer use of the forward EDF, providing a better forward vs. aft
distribution, and achieving a favorable impact on waiting lines in both
EDF's.

c. Food acceptability. To increase attendance forward,provide variety
from the standard cafeteria meal offered aft, and increase overall food
acceptability, the forward EDF was converted to a fast food outlet exclusively,
serving only highly popular items similar to those found in successful
commercial fast food restaurants. No Zow or medium preference foods were
to be served; customers were to get only the kind of food that they most
preferred.

d. Menu. To provide further variety in the forward EDF alone, the
two serving lines became two separate restaurants offering five specialty
theme menus:

MEAL PORT LINE STARBOARD LINE

Dinner Burger House Submarine Sandwich Shop

Supper " Burger House Pizza House (1st night)
Fried Chicken Stand (2nd
night)
Fish and Chips Shop (3rd
night)

To round out the fast food menu, french fried potatoes and thick milk shakes
were offered at dinner and supper every day, in addition to a salad bar and
up to ten hot and cold beverage seleccions. This is the first shipboard

EDF designed specifically to provide a modern, complete, and high preference
fast food menu equivalent to the best offered in industry.

e. Throughput. To increase customer throughput in the forward system
to at least 3%0 per hour during peak periods and favorably affect waiting
lines, the concept called for:

- always operating both serving lines at dinner and supper,

- reducing customer decision time by minimizing the number of items
(entree, fries, shakes) on each line in any one meal,

- prewrapping or prepackaging items to facilitate customer self-
service, and

- introducing movable stand-up counters to increase the number of
eating stations in the mess decks for the increased customer flow.

19




—_——

f. Dining environment. The habitability of the Saratoga dining area

was improved both functionally and environmentally by a strong unifying
color scheme, stripe and supergraphic motif, and vision screen partitions.
In combination, all the modifications were intended to 1) establish a
distinct crew dining place within the dominant total ship environment, 2)
transform the dynamic activity center into a quieter eating setting, and 3)
complement the pre-packaged, fast-serve forward dining area menu with an
appropriate and integrated environmental package.

g. Facilities and equipment. To provide the unusually high food
production required to sustain the increased throughput in the new system,
specially-selected, modern equipment for the galley and bakery was installed
for test. Several items were non-standard, commercial types chosen for
specific tasks in the fast food preparation process. This is probably the
first case of a shipboard galley and bakery layout, equipment, and work flow
being designed for a specific limited menu rather than for a general one.
Nonetheless, the galley does have general food preparation capability.

The forward galley is shown in Figure 1. Major galley areas for
customer service or specialized food preparation and the most significant
related equipment items are indicated below. Detailed information on all
equipment is provided in Section VII. New items of equipment which were
introduced for test purposes in this project are indicated by the symbol (N).

Ident. Galley Area No. Equipment
A Starboard Serving Line 6 Cold Food Counter
23 Hot Food Unit
5 Milk Shake Display
Case (N)
10/22 Hot Holding Cabinet
(Mobile)
B Port Serving Line 23 Hot Food Unit
5 Milk Shake Display
Case (N)
© Beefburger Preparation 12 Conveyor Broiler (N)
8 Hot Holding Cabinet (N)
= Microwave Oven (N)
D Fried Chicken Preparation = Existing Kettle
9 Batter/Breading Unit (N)
14 Deep-Fat Fryer (N)
7 Deep-Fat Filter (N)
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Ident. Galley Area No. Equipment

E Fried Fish Preparation 14 Deep-Fat Fryer (N)
7 Deep-Fat Filter (N)
F Submarine Sandwich = Existing Dresser
Preparation
G Pizza Preparation 2 Pizza Oven (N)
29 Convection Oven
H French Fried Potato 13 Potato Extruder (N)
el 14 Deep-Fat Fryer (N)
I Milk Shake Preparation 47 Powdered Mix Blender (N)

Milk Shake Machine (N)*
Milk Shake Storage (N)
48 Truck, Mobile (N)

*Soft-serve machine with temperature and overrun settings to produce milk
shakes.

Several additional new equipment items were introduced into the forward and
aft bakeries (see Section VII).

h. Food product and preparation. The concept stressed selecting and
testing new food items that (1) offered quality improvements, (2) were shelf-
stable (i.e., dry storage) rather than frozen or refrigerated, and (3) were
easy to prepare, hence labor saving. To further stress the quality of the
served food, galley operations were designed to be largely dependent on
progressive cookery. Almost 40 new food items were selected by NARADCOM
for the test, and most were found to offer quality, storage, or preparation
benefits. Thirteen of the items have already been approved by the Navy for
fast food use, including:

- milk shake flavorings

- new shelf-stable pizza shell

- dehydrated milk shake mix

- pre-cooked roast beef

- canned meatballs and pizza sauce

- frozen diced meat toppings for pizza
- %-1b frankfurters

- breaded fish fillets, English style
- dehydrated potato mix
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i. Service and accessory items. New disposable and non-disposable
items for wrapping, packaging, or serving the food were selected to be as
attractive as those in commercial outlets, to reduce scullery work loads,
and increase line speed. Colors used on these items were compatible with
the serving line and dining area color scheme and provided ready identification
of the wrapped products, such as cheeseburgers and submarine sandwiches.
New durable plastic (poly-carbonate) tumblers were used instead of glasses
or paper cups, and reusable baskets for fish and chicken enabled an in the
basket mode of serving. Density of packing was actively considered in each
instance to minimize storage space requirements.

j. Nutrition. The concept directly addressed nutritional issues
through targeting increased meal attendance; making nutritional, balanced
meals appealing; and by selectively fortifying a few foods to correct
previously noted low intakes of vitamin A and C. Milk shakes were fortified
with vitamin A and french fried potatoes and non-carbonated beverages with
vitamin C. A salad bar was available at all dinner and supper meals. The
milk shake enabled a milk product to be served daily, even when fresh milk
had run out; this had a beneficial effect on calcium and riboflavin intake.

k. Worker morale. Improvements were sought by offering (1) a menu that
the crew would respond to very favorably, (2) efficient wrapping and serving
methods, (3) food preparation simplification permitting most repetitive tasks
to be performed by foodservice attendants, and (4) the latest technology in
equipment, food products and facilities to help the MS do his work effectively.

FINDINGS

Detailed operational data were collected and analyzed to enable the
new forward EDF system to be evaluated based on pefore (1977) and after
(1978) results from type training periods and Mediterranean deployments.
The quantitative results are summarized in Table 1. Except wherenoted,
the information applies for noon and evening meals at sea when the air
wing is embarked.

The reduction in waiting times has provided progress against a problem
that has plagued carriers for decades. The reduction was achieved by the
better balance in forward versus aft attendance and by the success of the
various approaches used to increase serving line speed and customer
throughput. In the new system there is normally no waiting at all in
the burger (port) line after the first 10 minutes of the meal and the
starboard line remains short throughout the meal. It must be noted that
the extent to which reductions in waiting lines are achieved is a function
of two key management decisions: (1) whether certain hot fast food items
such as hot submarine sandwiches are assembled on ov off the serving line,
and (2) whether there is a small or large overlap in the hours that the
forward and aft EDF's are open during a given meal. Each of these decisions
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TABLE 1
SUMMARY

Results of Test of the New System
(Forward EDF Unless Otherwise Noted)

FOODSERVICE
ELEMENT ~ RESULTS

e Waiting Lines 1. Observed waiting times at forward and aft EDF's
reduced a minimum of 21%.

e Food Products 1. New products offer ease of preparation,
and Preparation quality, and reasonable cost.

2. Serving frequencies of french fries, pizza,
and milk shakes no longer limited by freezer
capacity. :

3. Greater reliance on progressive cookery.

4. Negative perceptions of food quality reduced
47%.

e Menus 1. Forward EDF ranked highest of the things
interviewees liked about shipboard foodservice.
New menu items rated highly.

Variety ratings in forward EDF improved 52%;
71% wanted no items removed from menu; 50%
wanted none added.

(P

o Food Acceptability 1. Food acceptance in forward EDF averaged 22%
higher than in pre-test.
2. 48% rated forward EDF better than other ships'
messes (vs.,only 17% in pre-test).
3. Food in forward EDF rated 6th among 9 morale-
oriented factors after rating 9th in pre-test.

e Meal Attendance 1. Attendance increase of 20% for dinner and
and Distribution supper (fast food menu not offered for break-
fast or midrats). Increase of 10% for all
meals.

2. Percentage eating forward for dinner and
supper increased from 28% to 46%. The number
of customers eating these meals forward
increased almost 100%. '
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TABLE 1 (CONT'D)

FOODSERVICE
ELEMENT RESULTS
e Serving Rates 1. Serving line speed increased about 18%.
and Throughput 2. Based on sustained serving line rates,
customer throughput in first hour of the
meal increased about 110%.
e Dining Environment 1. Previous negative opinion by crew reduced

by over 60%.

2. Forward EDF rated much more attractive,
less noisy, and more colorful., Also,
slightly less crowded.

e Food Costs 1. Averaged 86% of the basic daily food
allowance.
e Worker Morale 1. Job satisfaction increased 29% in spite of

much heavier workload. Job motivation
increased 18%.

2. MS rated satisfaction of their customers 39%
higher.

3. MS morale higher in forward EDF than in aft
EDE.

4. MS comparative evaluations of their mess
with other messes improved 25%.

e Foodservice : 1. MS ratings of foodservice equipment improved
Equipment 47%.
2. New equipment met the high production rate
requirements.
¢ Nutrition : 1. Intake of most nutrients increased; improve-

ments most noticeable in forward EDE.

2. Vitamin A and C fortification of shakes, fries,
and beverages reduced incidence of low intakes
of these nutrients.

3. Cholesterol, animal fat, percent fat calories,
and energy content intake compared favorably
with aft EDF meals.

4. The number of meals obtained from gedunk
decreased from 5% pre-test to less than 1%
during the test.
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TABLE 1 (CONT'D)

FOODSERVICE
ELEMENT

RESULTS

e Productivity

e Water Usage

Forward EDF worker productivity about 43%
higher than in the conventional aft EDF.
Forward galley used foodservice attendants

(mess cooks) for many food preparation tasks.

CV-60 Engineering Department attributed
appreciable reduction in water usage to the
new system.
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= | involves tradeoffs, and therefore ships must decide in the light of their
own priorities. Policies applied in the Saratoga did not result in the
maximum reduction of waiting times.

Part of the increase in food acceptance resulted from improvements made
independently by the ship's new foodservice management. There was also a
clearly discernible increase after introduction of the high preference menu,
unique items such as milk shakes, higher quality food products, and new
equipment and preparation methods. The data established that most of the
i crew enthusiastically liked the new food choices.

Al

3 The rewarding increase in the ship's total average daily attendance
based on actual headcounts has both nutritional and morale dimensions.
The forward EDF was directly responsible for this change.

The burger line had the fastest serving rate at 7 to 11 men per minute : !
because everything offered was pre-wrapped and self-serve. As stated, the !
speed of the other line varied depending upon whether the hot item (e.g., hot
sub sandwich) was assembled on the serving line (slower speed) or off the
serving line (faster speed). The speeds of each serving line were much
faster than those of commercial fast food restaurants, even when the speed
was adjusted to reflect no exchange of money. In addition to the other
changes made, the much higher customer throughput (sustainable at over 800
customers per hour) benefited from a 69% increase in number of seats and
stand up stations forward and a faster average eating time forward.

v

Several other findings contributed to the improved foodservice performance.
For example, the completed EDF decor package, including the innovative stand-up
counters and vision screens, was an integral part of the concept, and the
results were very positive. Also, the improved worker morale in the new
system was particularly pleasing. Many studies of military foodservice »
workers have focused on the difficulty of positively changing worker attitude. |
The effect achieved in this system represents another demc.astration that 1
higher customer satisfaction is often correlated with higher worker job i
satisfaction.

forward EDF was achieved, and the selective fortification had a favorable
- impact in reducing the incidence of low intakes of vitamin A and C. The
results clearly indicate that the nutritional health of the crew is not
adversely affected bv the introduction of the new fast foodservice system
in carriers.

The goal of providing nutritious as well as popular meals in the i,
|
!

When the new system is examined in terms of cost and efficiency, it

! is noted that food ccsts in the forward galley are less than the food
allowance. This permits higher cost, higher preference foods to be used

: ‘ in the aft galley. Further, worker productivity was appreciably higher

4 in the forward galley. Nonetheless, it must be noted that the aft EDF
productivity was in itself quite good for EDF's serving full cafeteria

meals. In erfect, the test established that the high productivity achieved
in the fast food industry can also be realized aboard carriers if the concept
is right and the design effective. As a corollary, it further demonstrated
that most of the gilley tasks can be carried out by personnel with little

! or no foodservice cxperience, provided that appropriate management and
supervision are available.

b 2
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RECOMMENDATIONS

It is recommended that:

1. tne fast food system concept developed and tested in this project
be continued and extended to other aircraft carriers. Note: COMNAVAIRPAC
has already taken the initiative and implemented a nearly identical system
in the USS Ranger (CV-61).

2. the key features of fast food as defined in this concept be
retained in future applications. These important features are:

- to serve only highly preferred items that are similar to the
best commercial fast food menu choices;

- to use a multi-theme menu, but with a limited number of
choices (rotatior.al);

- to serve only finger foods;

- to use equipment and foods that enable simple food preparation
methods, hence use of personnel with limited training;

- to stress high production and serving rates;

- to utilize progressive cooking to limit the time that foods
are held prior to serving, but to schedule production to
avoid run outs;

- to provide a colorful decor and movable stand-up counters
and vision screens to enhance the dining environment and
increase the number of eating stations;

- to offer different and distinctive menus on the separate
serving lines to minimize the number of items on any one
line (for line speed) and to offer variety in choice of
type of food outlet.

3. the present dinner and supper menu be continued. This limited menu
has created no variety problems and has many other advantages. As in the
case of commercial fast food ¢stablishments, consistency is an important
key to success, and it is recommended that no additions or deletions be
made in the tested menu.

4. the current continental breakfast be augmented with selected hot
fast food products similar to McDonald's Egg McMuffin.

5. the quality food products identified and introduced successfully
in this test continue to be used and, therefore, routinely provided in
the supply system. Food purchase specifications need to be rigidly
adhered to in order to maintain the high standards of food quality.

6. all of the new galley and bakery foodservice equipment mentioned
previously in this section continue to be used with the following exceptions:
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- the electric pizza oven, while a satisfactory item, is not
required for the pizza product and production methods that
were adopted during the test. The pizza oven can be replaced
by a double convection oven with a savings of space, weight,
deck area, purchase price, and energy usage.

- in spite of reliability problems experienced under heavy
production on a prolenged day-by-day basis, the conveyor
broiler is recommended for continued use because of ease of
operation, high production rate, and the fact that it yields
a less fatty, high quality, and consistent cooked product.
Improvements to this broiler have been recommended and made.
Initial results are favorable. Final recommendations will
be made when these tests are completed.

7. the use of the selected new non-disposable (tray, tumbler, basket)
and disposable (sandwich wraps, tray and basket paper liners) service items
be continued. These items have been cost-effective, well-accepted by the
customer, and scullery water usage has been reduced. Further, all chosen
items reflect careful attention to high packing density and storage cube
minimization.

8. the use of food merchandising methods be continued, and possibly
expanded, so the crew is well-informed about the menu through use of
attractive menu boards and announcements on the ship's closed circuit
TV and radio.

9. continued attention be given to nutrition to include well-stocked
salad bars, milk shakesoffered daily, and selectively fortified foods to
meet needs for specific nutrients.

10. the general design of the new fast food system facilities be
utilized for other carriers. Nonetheless, because of the appreciable
differences in carrier layouts, it does not follow that the exact
Saratoga design is optimal for all CV's, and therefore the system design
for each ship should be analyzed and adapted on an individual basis.
Major characteristics requiring careful attention and integration are
mess deck seating capacity and layout, the number of serving lines and
serving stations, serving line layouts, serving rates, production
capacity, number of persons to be fed, work flow, scullery capacity,
and storage.

11. additional equipment capabilitics be provided for CV's having
larger forward galleys. To the extent permitted by space it would be
desirable to have more capacity for thawing, cooking burgers (2 broilers)
and french fries (3 extruders and fryers), 2 complete milk shake operations
(blender, shake machine, shake storage freezer, and serving cabinets), 2
microwave ovens, at least 2 steam jacketed kettles, and more refrigeration.
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It would also be helpful to have a steamer and more oven capacity in the
event it is desired to serve full service cafeteria meals forward. Nonetheless,
a standard fare can be, and in fact has been, served from the present galley.

12. the fast food system forward be designed to be independent of aft
facilities if feasible. Specifically, it would be most efficient if all
associated bakery, vegetable preparation, food storage, supplies storage,
office, and thaw spaces were located forward as close as practicable to
the forward galley.

13. sufficient attendance, serving line speed, waiting time, and
customer opinion information (particularly food acceptance) be collected
periodically to enable management to determine trends and take prompt
corrective actions where required.

14. formal training be focussed primarily on managers. Once the new
equipment is installed and the new food products and recipes are available,
management becomes the single most important factor in the success of a
fast food galley. Just as in civilian fast food establishments, most of
the food preparation is basically simple and does not require skilled
cooks. Therefore, the effectiveness of this high yolume facility becomes
a product of effective supervision rather than culinary talents. The test
has clearly shown that customer satisfaction is vitally dependent upon (1)
maintaining product quality and availability through correct production
techniques and (2) minimizing finished product inventories so that the
properly prepared food is served fresh. Stated again for emphasis,
continuing monitoring and maintaining of preparation standards, and
careful attention to production rates so that run outs are avoided and
line speed is maintained (but without incurring long holding times for
the finished products) -- these are the commitments that management must
make, or this system will become a very ordinary one indeed.

Formal schools and similar training emphases should be centered
entirely on fast food system managers (Food Service Officer, senior
MS, galley manager, watch captain) as is the case in commercial fast
food companies. A formal on-the-job-training (0JT) program is adequate
for the normal working staff, and OJT materials should be developed so that
consistent and appropriate worker training is provided on all ships.

15. design and operating manuals be prepared to assist management
in the continuing introduction and use of this type of new system in other
ships. '
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FOOTNOTE

As this technical report goes to the printers, it is several months after
the completion and evaluation of the USS Saratoga test, and a number of
additional observations may be made that relate to the preceding summary.

At the outset, it should be noted that the first of the foregoing recommendations
has already been accepted. The Chief of Naval Operations has approved
implementation of the new fast foodservice system on all aircraft carriers.

Following implementation of the new system on the USS Saratoga and
Ranger, the program has moved forward with fast food installations on three
additional aircraft carriers, partial bootstrap modifications of several
others, and plans for converting all carriers by FY 1983.

At the request ot *he Navy Food Service Systems Office (NAVFSSO),
NARADCOM has also submitted design and operational recommendations for
introducing fast food in a more limited way on seven other classes of ships.
Many of this project's concepts, menu ideas, service items, food products
and special equipment are now in evidence throughout the fleet, and under
the direction of NAVFSSO and Type Commanders, this trend is increasing.

Recommendation 6 has also been addressed. The changes in the conveyor
broiler that were suggested by NARADCOM have been tested, and the equipment
is performing reliably and efficiently. TIts continued use is planned.

In the start up of recent new fast food installations, certain operating
difficulties have been reported. This report provides information which
should clarify the procedures that were found to be effective on the Saratoga.
Specific areas of fast food operations that offer opportunity for near term
improvement are as follows:

e The basic concept for the fast food system (see Recommendations 2 and
3) is not fully understood by all operators. Specific problem areas and
recommended solutions are as follows:

a. Too much production demand is sometimes placed on one menu item
(e.g., burgers) by offering only that item on both lines or by offering an
extremely popular item (e.g., fried chicken) simultaneously with one having
less popularity (e.g., tuna salad sub sandwich). Both of these situations
places an unnecessary burden not only on certain pieces of the equipment
but also on foodservice personnel. The menu adopted on the Saratoga
(Appendix B) has been designed to avoid this problem, and its use is highly
recommended.

b. Too many entrees are provided at one meal. Again, this places a
heavy strain on galley personnel. The recommended menu is deliberately simple
and offers a limited selection of highly preferred food items. This not only
simplifies galley operations but also provides faster serving line speed.
Variety in the recommended menu is provided by offering different items on
each line, by rotation of submarine sandwiches and the supper items, and by
customer selection between EDF's.
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c. There is excessive experimentation with the menu. The recommended
menu was arrived at only after a great deal of test and evaluation. It
considers customer preference, food costs, similarity to the civilian
fast food industry, compatibility with the Aft EDF menu, and suitability
with the production equipment provided. This is one Navy galley where
tinkering with the menu is unlikely to improve what is already a successful
product.

d. Fast food items are often prepared too far in advance of their use.
Progressive cooking is an important element in this concept in order to provide
a fresh product. While an adequate inventory should be on hand for the initial
surge of customers when the meal starts, food preparation should continue
throughout the meal and inventories kept as small as possible without incurring
run outs. The attention of the Galley Supervisor to food production rates is
a must.

e. Appropriate food products have not always been available. It is
important that the high quality products selected in the Saratoga test continue
to be procured and used. These products are identified in this technical
report, in Navy Foodservice (NAVSUP Pub 476), dated Apr-June 1979, and in
other sources. NAVFSS0 1s exercising an active role in seeking to ensure the
availability and quality of the basic fast food products. In a few cases,
such as pizza sauce, the product can be made aboard ship if the supplied
item is not of optimal quality.

e Ferhaps the most significant Zesson learned thus far is the critical
importance of management. This was stated previously in Recommendation 14
and is reemphasized here. The proper training of the managers of the fast
food system prior to their assuming their responsibilities cannot be stressed
too much. In this connection, it has become evident that comprehensive on-
station start up training by special training teams should be provided for
entire fast food galley crews prior to the first operations of each new
installation, and operating manuals should be available to assist in the
continuing use of the system.
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SECTION II

INTRODUCTION

ORIGINAL REQUIREMENT FOR THE PROJECT

This project was undertaken as part of the DoD Food, Research, Development,

Testing and Engineering Program, The requirement for the proposed research (USN
Requirement 7-1) was submitted by the U. S. Navy and given first priority in its

FY 1977-78 program. As stated in the initial technical plan, the project was to:

"Provide factual definition of the overall Navy afloat food
service system with its variable components (including food
items utilized, storage and handling procedures, preparation
and service techniques and related equipment, scullery opera-
tions, and environmental influences of dining areas on system).
Develop qualitative and quantitative alternatives to the
existing system to achieve as many as practicable of the
following:

(1) improvements in user acceptance,

(2) greater efficiency in the various operations con-
ducted within the system,

(3) reduced costs,

(4) reduced manpower requirements, and

(5) architectural and design concepts for improved
total foodservice environment,"

Of these objectives, the first -- user acceptance -- seems clearly the
most important priority. The contribution to crew morale that can be attri-
buted to a good foodservice system which meets customer needs is well
recognized.* If anything, the restricted enviromment of a ship at sea
probably accentuates the importance of having a system of foodservice which
provides a high level of user acceptance.

Though customer acceptance leads the list of priorities, improvements in
the efficiency of foodservice operations is almost -- if not equally -- impor-
tant. To a certain extent, cost and manpower reductions, stated as additional
objectives, can be considered measures of the extent to which the foodservice
operational efficiency has been enhanced. As the current project developed,
interest centered on food costs and on labor productivity as expressed in
terms of meals produced per man-hour of labor and meals produced per man-
dollar of labor costs as measures of system efficiency,

1
"EM Panel Passes 12 Ideas to CNO', Navy Times, 23 October 1978,
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It should be noted that the project requirement did not specify that any
particular type of foodservice system was to be developed. The fact that a
- new concept was later developed based on fast food was, therefore, a result
of the investigation, rather than a given or predetermined solution.

- REVISED REQUIREMENT

The original requirement for this project was of necessity fairly
general. Two decisions were subsequently made by the sponsor to focus the
scope of effort.

First, it was directed that the project should be oriented toward air-

craft carriers. Since thase are the largest afloat units, any improvements
| accomplished by a new or improved system would be likely to yield more
extensive benefits than if a smaller type of ship were singled out for
investigation, It was further decided to focus on older carriers. These
ships are smaller than those built in more recent years. Thus, any new
system which worked in the smaller carriers with their more compact space,
older ventilation systems, and other facilities problems would be expected
to more easily transfer to newer and larger ships. If a concept were tested
on a newer ship, however, the system might not be easily retrofitted into
older and smaller carriers. This problem would be particularly acute to
the extent that new or additional pieces of equipment were involved.

Second, the decision was made to focus this effort on improvements to
foodservice operations for enlisted personnel up through petty officer first
class (E-6), as opposed to chief petty officer, warrant officer, and wardroom
outlets. This choice was based upon the fact that more individuals would
benefit from system improvements if such changes were made to the enlisted
facilities as opposed to any others.

TECHNICAL APPROACH

The approach taken in this analysis of foodservice afloat can be broken
into five relatively clear-cut phases of effort. The kinds of activity and
time frames in each of these phases are discussed below. Figure 2 summarizes
the project schedule.

Problem Definition. The first major step in this project was to learn
as much as possible about current problems in carrier foodservice. This
objective was pursued through on-site interviews with Navy personnel in the
) varied organizations that in one way or another influence carrier foodservice
‘ operations. This included:

- short visits to eight carriers in both fleets for on-site
: observations and discussions with supply officers, foodservice
‘ officers, engineering department personnel and mess management
specialists,
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- interactions with key personnel at NAVFSSO, COMNAVAIRLANT,
COMNAVAIRPAC, the Naval Sea Systems Command (NAVSEA), and
the Naval Ships Engineering Center (NAVSEC).

- a short period at sea on the USS Saratoga during a carrier
qualifications cruise off the Florida coast.

The shipboard visits left the research team with two strong impressions.
First, there was a surprising similarity in the observed conditions and in
the opinions expressed from one carrier to another. For example, when
foodservice personnel were asked what new piece of equipment should be
installed, pizza ovens were endorsed on every ship. The fact that so many
similarities were observed is important since the intensive systems analysis
was performed on only two carriers.

Second, a strong consistency in the philosophy of foodservice operations
was observed. Forward EDF's were usually found to be converted into speed
Lines with the menu typically consisting of such items as soup, hot dogs,
and canned ravioli. Usually only one of the two forward serving lines were
operated throughout an entire meal period. Aft gaileys invariably provided
a full service cafeteria meal.

The problem definition phase was essentially completed in a meeting with
the National Research Council's Committee on Food Service Systems held during
January 1977. At that time, the Committee members, nationally recognized
experts in foodservice, observed operations aboard the USS Coral Sea. From
this direct contact, as well as from information supplied by NARADCOM project
members, the Committee offered a number of general recommendations relevant
to the analysis and improvement of afloat foodservice.

SYSTEMS ANALYSIS

During systems analysis, more detailed data were collected on problems
identified in the earlier phase. As carrier operating schedules were
analyzed and project milestones were checked with NAVFSSO and type commander
persomnel, the number of carriers considered as candidates for a test of a
prototype system was narrowed to two Atlantic Fleet ships, the USS Saratoga
(Cv-60) and the USS John F. Kennedy (CV-67). The more than 20 types of
information that were collected on one or both ships during the systems
analysis effort are listed in Table 2 and briefly discussed below.

It is worth stressing that at the time the data were being collected,
there was no clear consensus on what improvements or renovations would
accomplish such diverse objectives as faster customer service, improved
food quality, fewer equipment breakdowns, and other problems brought up
in the fleet interviews.

2L. H. Kotschevar, ed., "Advisory Board on Military Personnel Supplies,

Report No. 80", National Academy of Sciences, 1977.
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Methods used to gather and summarize the information indicated in
Table 2 will be briefly described in the chapters where the results are
presented. It seems sufficient at this point to note that the analytical
effort was extensive. In addition to the data that is routinely available
from foodservice records, information was also obtained through several
types of surveys and interviews. Further, direct observation methods were
utilized to analyze many important foodservice system parameters, such as
serving line rates and waiting times.

ALTERNATIVES DEFINED

As data were being accumulated from the USS Saratoga and USS John F.
Kennedy, problem areas were being defined, and ideas for improving food-
service operations were beginning to emerge. Trade publications and shows,
conversations with food and equipment manufacturers, and discussions with
experts in the Navy as well as other governmental organizations proved to
be helpful in this search for new approaches.

A few of the alternatives actively considered for improving afloat
foodservice are summarized below to give some idea of the scope of the
investigation.

1. Emphasis on greater menu acceptability by stressing high preference
items plus ethnic meals and newly-developed, non-standard recipes.

2. Maximization of ship endurance {or wartime readiness by planning
major use of ration dense food products to save storage cubic
footage.

3. Modification of serving lines and serving procedures to signifi-
cantly increase customer serving rates. |

4. Modification of physical features of forwa%d and aft bakeries
and redefinition of types of items to be produced in each bakery
for more effective overall production.

5. Development of small satellite food serving spaces in other parts
of the ship such as the 03 level and adjacent to the hangar bays.

Since the focus of this report is on the fast food system that was selected
for the test aboard the USS Saratoga, the above alternatives will not be
discussed further.

SYSTEMS DESIGN AND SHIP MODIFICATICN
The starting point for this phase can be identified as the decision

to work on the USS Saratoga in a shipboard test of proposed foodservice
improvements. The most important factor in selecting the Saratoga was the

w
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fact that this ship's schedule was such that if everything worked according

to plan, the required renovations could be worked into the Shipyard Restricted
Availability (SRA) period. Other factors favoring the Saratoga as a test

site were its age, size, need for foodservice renovation, and the enthusiastic
support for the project by the ship's Commanding Officer, Supply Officer, and
Food Service Officer.

On advice from COMNAVAIRLANT and other personnel involved in planning
the SRA work package, a decision was made to restrict any test of an improved
system to one EDF. Since earlier observations had shown that forward EDF's
on many carriers were underutilized in terms of equipment usage and number
of meals served, it was decided to focus the test on renovations in the
Saratoga's forward EDF.

Once the decision was made that a fast foodservice system forward was
the best solution to achieve significant improvements in aircraft carrier
foodservice, an intensive design effort was initiated. By mid-August 1977,

a rough plan view for a new forward EDF was presented by the project team

to representatives of the Norfolk Naval Shipyard. The shipyard agreed to
assist on a best efforts basis and subsequently supervised the conduct of
shipchecks and preparation of engineering drawings by a contractor. This
work was completed on a tight deadline following definition of all major
portions of the new concept by NARADCOM in September 1977. Concurrently,
SUPSHIPS JAX also agreed to undertake the hardware portion of the project

on a best efforts basis. The last of the required shipchecks and engineering
drawings were submitted to SUPSHIPS JAX in December 1977. This documentation
included not only the forward EDF but also renovations required in the forward
dining area, forward bakery and aft bakery as well. Coordination with NAVSEA
was also instrumental in obtaining the necessary approval by a 1 November
target date.

All renovations were completed by contract effort within the SRA period,
which extended from January through May 1978. The accomplishment of this
cffort is especially noteworthy in view of its last minute incorporation
into an already intensive SRA workload.

Altogether the project progressed from the definition of a new food-
service system concept in September 1977 through preparation of engineering
drawings, approval of five Navy Commands, awarding of design and ship
conversion contracts, extensive shipboard modification of four spaces, and
approval of procurement for previously unauthorized food, equipment and
service items, to a complete, ready-to-operate, Navy acceptable new system
in May 1978.

TEST EVALUATION AND RECOMMENDATIONS

Upon completion of the facilities renovations at the end of May 1978,
the evaluative phase of the project was started. Through September, the USS
Saratoga conducted a series of short underway periods in preparation for
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deployment in October. Each of the at sea periods lasted roughly two weeks.
During the refresher training, NARADCOM personnel were onboard for the purpose
of training and assistance in starting the fast food operation. The emphasis
switched from training to data collection on the type training (TYT 1 and

TYT 2) exercises in the Caribbean area.

The types of data collected to evaluate the results of the fast food
prototype system replicated the data collected during the systems analysis
phase. The methods used in gathering the information and the individuals
participating in the warious data collection activities remained essentially
the same in the before (1977) and the after (1978) evaluation periods.

In developing recommendations based on experience in the Saratoga and
in considering the proliferation of fast food systems to other carriers,
greatest emphasis has been given to the new foodservice concept menu, food
items, equipment, procedures, and other factors that account for the favor-
able improvements observed in comparison of the old with the new system.
However, the recommendations included in this report are based not only on
those aspects of the system that worked as expected but also upon the few
operations or equipment that did not yield anticipated results. Staffing
levels, management policies, and other issues have also been reconsidered i
in light of the prototype system operation. !

PROGRAM CONSTRAINTS

In order to carry out this project, certain constraints were accepted,
some self-imposed and others determined by forces external to the research
team's control. Brief mention of these factors will assist in understanding
some of the choices made in designing and evaluating the USS Saratoga's
prototype fast food system.

One of the most significant program constraints was limited funding for
ship modifications of the scope determined to be required. DoD Food Program
project funding at NARADCOM was sufficient for just over 50% of the funds
required for facilities conversion and equipment costs. Therefcre, addi-
tional financial resources had to be provided if planned renovations were
to become a reality. Following discussions with the supply and material
departments at COMNAVAIRLANT, type commander funds were made available to
supplement those provided by NARADCOM., The USS Saratoga also assisted in
various ways, such as by allocating ship's force labor to the accomplishment
of certain tasks and by using OPTAR funding to purchase required service
products such as the new paper products and non-disposable dinnerware.

The need to aecomplish modifications during the Saratoga's SRA period
in fiscal year 1978 was another major constraint. To delay beyond the FY 78
date would result in an unacceptable extension of the target date for recom-
mended improvements. As a result, the necessary analysis, concept development,
systems engineering, and shipboard modifications had to be completed in an
unusually short time span, and this directly or indirectly impacted on a
mumber of issues and decisions.
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‘ A rather large number of approvals were needed for shipboard alterations
and purchase of non-standard equipment, food and other supplies. The fact
that the prototype system was completed in the planned time frame demonstrates
that all involved cooperated by carrying out their reviews promptly. The
organizations involved were NAVSEA, NAVSEC, SUPSHIPS JAX, Norfolk Naval Ship-
yard and NAVFSSO, in addition to the USS Saratoga and COMNAVAIRLANT. It
should be noted in closing that the reviewers did make comments and that
changes were made in accordance with several of their suggestions.
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SECTION III

EVALUATION OF AIRCRAFT CARRIER FOODSERVICE

The principal purpose of this section is to describe the salient char-
acteristics of carrier foodservice that were found to exist during the systems
analysis. The discussion will draw most heavily on data collected aboard the
USS Saratoga during type training exercises and a Mediterranean deployment
in 1977. Similar data were collected in 1977 aboard the USS John F. Kennedy,
also during a Mediterranean deployment period. Based on observations on other
carriers, the assumption has been made that these two ships are fair repre-
sentations of all carriers in terms of the basic elements of a foodservice
system (e.g., numbers of galleys, operating hours, menus, and staffing levels).

OPERATIONAL ENVIRONMENT

In several respects aircraft carriers present very different circum-
stances from those found on other Navy ships and certainly from those
existent in shore installations. One Supply Officer aboard carriers had
this to say about his ship's situation:

"While we're out here on deployment, we are America's first
line of defense. We'll be the first to give it -- or get it."

This perception -- and its underlying reality -- perhaps best accounts for

the long working hours and what appears to be continual activity aboard
carriers. Although it is difficult to show an exact cause-effect relation-
ship  the emphasis on front line combat readiness may be one of the important
determinants on such foodservice policies as operating hours.,

Assuming that readers of this report have some knowledge of afloat
foodservice operations, there is no need for a detailed description of such
features as resupply at sea or the fact that carriers typically operate as
many as seven food outlets for officers, chief petty officers, and crew
members. There are, however, four features of foodservice on aircraft
carriers that merit more detailed discussion. These elements are galley
operating hours, menus, mess deck seating capacities,and food storage
capacities.

Crew Galley Operating Hours. Carriers generally operate two galleys
for crew feeding (E-6 and below) when at sea with the airwing embarked.
The USS Saratoga's operating hours for these two galleys during the 1977
Mediterranean deployment were as follows:
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Forward Galley Aft Galley

Breakfast 0600-1030 0430-0800
Dinner 1230-1630 1030-1400
Supper 1730-2100 1630-2000
Mid-Rats Closed 2300-0200

As the above hours indicate, foodservice operations on the USS Saratoga
werc very nearly continuous. Crew members could obtain a meal at any time
except between 0200-0400 and 2100-2300. Thus, one or both galleys were open
for service 20 of the 24 possible hours. Since the primary purpose at this
point is description rather than evaluation, the wisdom or necessity of a
econtinuous operations policy will not be commented upon. It might be noted,
however, that counts of customers arriving at various times during meal
hours show several periods when few if any customers avail themselves of
the opportunity to eat. It was not uncommon to find one or more serving
lines being shut down one-half to one hour before the scheduled closing of
the meal period.

Menus. On the USS Saratoga, as well as on the USS John F. Kennedy,
the aft galley offered an A-ration or full-service type of meal. The forward
galleys on both ships were devoted to what was called a speed line menu. The
SARA Sandwich Shop, as the USS Saratoga's forward galley was named, primarily
offered soups and sandwiches. The 28-day menu for this facility is provided
in Appendix A.

Since a later chapter will present customer evaluations of the menus,
it is only necessary at this point to summarize a few observations. First,
as shown in Table 3, the SARA Sandwich Shop menu did not provide a great
deal of variety, and it featured items that were easy to prepare. The same
menu items appeared at both noon and evening meals. The soup offerings in
nearly one-half of the menu cycle were restricted to three recipes: chicken
noodle, vegetable, and knickerbocker. Sloppy Joe or barbeque sandwiches
appeared 6 times on the 28-day cyclical menu. Turkey, chicken, or tumna
salad sandwiches appeared 5 times. Of all items, the most frequently
offered was pork and beans -- 10 of the 28 menu days.

A second point is that speed line was something of a misnomer. The menu
items tended to be easy (hence speedy) to prepare in the galley, but serving
line speed was found to be only slightly higher than that attained at the
aft serving lines.

In addition to the variety and speed issues, the SARA Sandwich Shop
menu appeared to pose potential difficulties from a nutritional standpoint.
A salad of any kind appeared only 7 times, and in 6 of 7 appearances the
salad was a macaroni item. The menu did not call for and the data collectors
did not observe salads featuring lettuce, tomatoes, cheese, or similar items,
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TABLE 3

A Summary of the 1977 SARA Sandwich Shop Menu

Frequency of Appearance

Type of Item (in 28-Day Cycle)
SOUPS
Vegetable 6
Chicken Noodle 4
Knickerbocker 3
Chowder 2
Onion 2
SANDWICHES
Sloppy Joes or Barbeque 6
Turkey, Chicken or Tuna Salad 5
Bacon/Ham or Cheese (cold or grilled) 5
Frankfurts 2
SALADS
Macaroni 6
Potato 1
OTHER
Pork and Beans 10
Chili con Carne 3
Ravioli 2




Though the foregoing discussion presents only one menu, it was repre-
sentative of the speed line concept as seen on the USS John F. Kennedy and
other carriers. The uniformity in this forward speed service concept can
also be inferred from such indications as the distribution of diners being
roughly 70% eating aft and 30% eating forward on several carriers.

Mess Deck Seating Capacities. Prior to renovations on the USS Saratoga,
the seating capacities on the forward and aft mess decks were as indicated
below. For comparison purposes, the USS Eisenhower's planned seating capa-
cities are also indicated.

Number of Seats

Cv-60 CV-69
N % N %
Aft Mess Decks 186 66 646* 68
Forward Mess Decks 96 34 300 32
TOTAL 282 100% 946 100%

*Assumes 90 E-6 seats are Aft

When the average number of eligible diners or the actual number of meals
served are considered, it is easy to see that seating capacity is severely
limited aboard carriers, particularly the older ones. In the specific instance
of the USS Saratoga, the number of eligible diners at any given meal was
approximately 3,800 individuals. Headcount data in 1977 indicated that roughly
77% of the eligible diners actually attended a given meal. “Thus the 282 seats
had to accommodate nearly 3,000 men per meal. If diners would spread them-
selves evenly over a 4-hour meal period, each seat could be occupied for as
long as 30 minutes with no problem of congestion. This of course assumes
that 66% eat aft and 34% eat forward in consonance with the distribution of
available seating.

But the real world was quite different. Most diners arrived at certain
key intervals during meal periods, between 1030 to 1200 during the dinner
meal period, for example. Most of the 3,000 diners thus wished to be accom-
modated during a 90-minute interval. A back-up occurred because 282 seats
could not handle 10 turnovers in 90 minutes. Customers took, on an average,
more than 9 minutes to eat their meal. In the trade-off between increased
seating or reduced seat occupancy time, the new concept was designed to
increase seating capacity.
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Generally dining areas were greatly underutilized. On the USS Saratoga,
as well as on the USS John F. Kennedy, one entire forward mess deck compart-
ment of the three or four available was usually bare. As will be shown in a
later chapter, the new system design was able to effect a significant increase
in seating capacity on the USS Saratoga's forward dining area to meet the
increased customer demand in that EDF.

Food Storage Capabilities. A final point of emphasis in describing the
shipboard foodservice environment is the restricted amount of available storage
space. The freezer space in the USS Saratoga permits about a 30 day endurance
of frozen foods. Dry storage is sufficient for longer intervals between re-
plenishments, while chill storage space is the most limited: 17 days. Though
the cubic footages differ between carriers, it seems generally true that chill
space is the most severe constraint, fcllowed closely by frozen storage limita-
tions. It was apparent early in the project that any concept that depended on
larger quantities of frozen or chilled food items would not, in fact, represent
a feasible solution.

In order to serve the planned menu items in their intended sequence,
storerooms must be stocked appropriately. Since this is often not practicable,
the food actually offered on the serving line is sometimes there because it
was the only product accessible in fully stocked storage spaces. This problem
would obviously be eased somewhat by simpler menus which, it will be shown,
are possible in the new fast food concept.

CUSTOMER OPINIONS

Customer opinions and evaluations are the subject of a subsequent chapter;
thus, the following comments are limited to a brief overview.

Evaluations of the major quality of life factors aboard carriers are
presented for two carriers in Figure 3. The most significant finding as far
as the current project is concerned lies in the fact that foodservice on each
was evaluated favorably by only 3 to 5 percent of the crew. The indication
that foodservice operations on other types of ships or at shore establishments
is more satisfactory can be seen from the finding shown in Figure 3 that Navy
food, in general, is evaluated more positively.

It was interesting to see that crew members evaluated job and pay factors
rather favorably on both carriers. At least as far as pay 1s concerned, the
positive reaction is to be expected since military pay is generally considered
competitive with civilian scales for many of the kinds of jobs performed on
carriers by personncl at low to mid-level enlisted rates. Crew members'
favorable evaluations of their jobs were also anticipated to some extent.
Members of the research team seldom heard crew members complain that their
jobs were boring, meaningless, or impossible to accomplish.
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Interviews and survey sessions are sometimes seen as primarily gripe
sessions with the implication that the expressed complaints are not really
as serious as they seem from the crews' comments. The fact that the present
results show expected reactions in the case of several factors such as job,
pay, and re-enlistment strongly suggests that individuals who responded to
the surveys were attempting to be objective.

Figure 4 summarizes results obtained from several questions in which
customers were asked to evaluate specific potential problems of the food-
service system on their ship. Ninety-five and 97% of the crew surveyed on
cach ship reported that waiting in line was a major problem in foodservice.
Percentages of customers who criticized food quality and variety are also
very consistent from one ship to the other. The finding that no milk and
no salads was an important problem reflects the fact that carriers cannot
store sufficient quantities of fresh vegetables and dairy products to last
much more than ten days while underway. Exercises that require at least
two weeks of constant operations are fairly frequent occurrences in carrier
schedules. Customer criticism of the mess deck environment is, on both
ships, nearly as pervasive as food-related problems. On both ships, the
mess decks were ncisy, and traffic flows were not well organized.

The similarity in survey results just presented is particularly inter-
esting since the two ships are rather different. The Saratoga is older and
smaller than the Kennedy. The Saratoga results were obtained during a more
hectic type training environment than were the Kennedy's evaluations when
deployed. Yet the state of foodservice was remarkably similar.

OPERATIONS

While customer opinions are relevant criteria in evaluating foodservice
operations, other indices are available and complementary. These include
number of meals served (headcount), number of customers moved through the
serving line per minute or hour, and the time spent at the table consuming
a meal. Two purposes were served by collecting time and rate data: first,
to assist in planning a new system; and second, to assess the impact of
the new system once installed. Later sections will go into greater detail
in both areas. The intent at this point is to present indices of foodservice
operations as they pertained to the USS Saratoga before the new system was
introduced and as they might currently apply on carriers that have continued
the speed line concept.

Headcounts. Average headcounts, by meal and galley during at sea
operations, are summarized in Table 4. With an average onboard strength
of 3,842 E-1 through E-6 persommel, 11,526 meals could be served daily if
cach man eats 3 alloted meals. On any given day, the number of meals actu-
ally served averaged 8,900 from both galleys over all meal hours. Thus, 77%
of the meals allowed were actually consumed. On average, twenty-three
percent of the meals are being missed, either intentionally or unintentionally,
each day.
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TABLE 4

Representative Headcounts On CV-60 During 1977 Deployment

FORWARD GALLEY
Breakfast

Dinner

Supper
MidRats

FORWARD DAILY AVERAGE

AFT GALLEY
Breakfast

Dinner

Supper
MidRats

AFT DAILY AVERAGE

DAILY AVERAGES (TOTAL)

TOTAL MEALS AUTHORIZED
(PER DAY)

Percent of Percent
Average Eligible of Meals
Headcount Population Served
600 5 6
800 7 9
775 7 9
N/A N/A N/A
2175 19% 24%
1650 14 19
2100 18 24
2000 17 22
975 9 11
6725 58% 76%
8900 77% 100%
11,526
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The headcounts summarized in Table 4 are perhaps of greatest value in
understanding why long waiting times on carriers had become so significant
a problem. Since only 24% of the meals were served out of the forward
facility, the aft galley was taxed to furnish the remaining 76%. Considering
just the noon and evening meals, the data presented show that over twice as
many meals were served from the aft as compared to the forward facility.

The uneven distribution of meals served from the aft as opposed to the
forward galley shows roughly the same proportions on other carriers. The
three to one ratio (75%.to 25%) was also observed on the USS John F. Kennedy
and on the USS America.” It seemed clear from this data that proposed food-
service improvements should undertake, as a design objective, to redistribute
the customer loads to a more balanced state.

Waiting Time in Meal Lines. Long lines for meals have been a very vis-
ible problem on aircratt carriers. Delays reached 30 minutes or more during
the first several meals at sea after an extended port period. Scheduled
General Quarters or other drills also disrupted some meals and caused long
waits to occur. But there is a less dramatic and more persistent waiting
time problem that appears during certain hours under normal circumstances.

Results of observed waiting times during peak meal periods (1030-1330
and 1630-1800) are summarized in Figure 5. Customers choosing to eat in
the forward facility generally waited less than five minutes in line. But
since so few diners made that choice, the finding that their wait was minimal
is not an encouraging sign. The majority of customers chose to eat in the
aft EDF, even at the risk of a lengthly delay in line. Results show that
only 21% found acceptable waiting times, if, as in garrison situations
carrier consumers tend to draw the line at approximately five minutes.4

Long waiting times have an effect beyond the potential loss of produc-
tive man-hours and the obvious customer dissatisfaction created by excessive
delays. Those problems are associated with customers who elect to wait.

But when lines are long, some individuals chose not to wait, either skipping
the meal entirely or going instead to the gedunk stand.

Serving Line Rates. Another important indicator of foodservice system
performance is the rate at which customers can progress through the serving
line. In the present inquiry, plans for collecting serving rate data were
guided by one objective: to establish the baseline against which performance
of a new system could be compared with the old.

SFrmn data furnished by NAVFSSO observers on the USS America when it
was deployed during the Vietnam conflict.

4H. L. Jacobs and H. L. Meiselman, 'Customer Morale and Behavioral
Effectiveness', In Technical Report 76-42-0TD, US Army Natick Research and
Development Command, Natick, MA, March 1976.
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As the objective of the SARA Sandwich Shop was to provide rapid service,

the results presented below suggest that the desired effect was achieved.

Serving Rate (Customers/min.)

Facility Noon Evening
Forward Galley 5.7 Insufficient Data
Aft Galley 5.1 4.7

The observations were made during a March 1977 type training exercise. At
various one-minute intervals when a waiting line existed and when there were
no runouts, diners were counted as they left the serving line. Thus the

serving line rate in this case is the average number of meals served per
minute.

The finding that forward serving line rates were faster than in the old
system was expected given the objectives of the SARA Sandwich Shop and the pre-
viously noted sparse headcounts. It is worth noting also at this point that
the customer had fewer food choices on the serving line in the forward as
compared to the aft facility. In general, the SARA Sandwich Shop presented
5 or 6 choices to the diner: soup, one or two types of sandwiches, a starch
such as pork and bheans, and rarely a salad. The cool beverage dispenser was
the diner's last dzcision point in the SARA Sandwich Shop serving line. In
the aft facility, the number of choice points varied from at least one to
sometimes two additional stops. As many as 12 decision points were observed
on a USS J. F. Kennedy serving line.

Thus, there is some evidence that the flow rate through the line is
roughly proportional to the number of choices. The data indicated that the
more choices presented, the slower the serving line speed.

The faster rates for the noon as opposed to the evening meal may be a
reflection of the fact that approximately 70% of the crew are on daytime work
shifts. Thus, there may be more pressure to eat quickly at lunch than there
is at the evening meal.

Eating Times. Time taken by customers eating their meals is a critical
variable in defining the upper limit of a foodservice system's throughput.*
Whether or not seating capacity is sufficient to accommodate flow through
the serving lines depends in large part upon how long each seat is occupied.
Thus, measured eating time was an important piece of information obtained

in data collection visits aboard the USS Saratoga.

*Throughput as used in this report is defined as the number of diners who
can obtain and eat their meal with minimum forced delay (e.g., waiting
for a place to sit down to eat their meal).
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Results are as follows with respect to average eating times.**

Noon Evening
Forward Mess Decks 14 min. 11 min.
Aft Mess Decks 16 min. 16 min.

Equipment and Facilities. Results below summarize equipment usage infor-
mation collected during the pre-test type training exercise in March 1977.
The results are expressed as a percentage of the time during a composite 24-
hour period that equipment items were in use. A piece of equipment could be
considered in use even if it was not being employed in its intended role.
Deck ovens, for example, were sometimes observed being used to hold food at
serving temperature several hours before the meal period.

The percentage of observations in the being used (or cleaned) categories
are as follows:

Forward Aft
Galley 35% 51%
Bakery 10% 53%
Scullery 38% 73%

Since the menus served in the SARA Sandwich Shop were not the A-Ration
fare intended when the galley was originally designed, it is not surprising

that the equipment usage rates in the forward galley are much lower than those
observed in the aft facility.

Some of the items which were not nearly being used to capacity in the
forward galley were:

e 3 deep-fat fryers

e 3 of 12 deck ovens

e 2 three-foot grills on serving line
e 4 other grills

® 1 steam jacketed kettle

**The time spent at beverage and/or salad bars is included in the above average

cating times. Forward noon average is based on 18 diners. The three remain-
ing averages are based on 60 or more observations. Results have been rounded
to the nearest whole minute.
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A special note might be added concerning the use of steam jacketed kettles.
Although the observers found them generally in use, this included times when
water was being heated to clean the mess decks, as well as times when they
were used to prepare menu items, such as pork and beans or non-carbonated

beverages.

The findiag that forward bakery equipment items were idle in 90% of the
observations reflects the use of that facility solely for doughnut production.
Of all equipment in the forward bakery, the only pieces utilized were a dough-
nut machine, vertical mixer, scales, and a 60 gallon steam jacketed kettle.
The forward bakery was often secured except for the 4 hours at night when
doughnuts were produced.

The extent to which equipment and space were underutilized forward was
a somewhat surprising result. During interviews in the early phase of the
study, a point of continuing emphasis was that space on carriers was at a
premium. Given the underutilization of the forward EDF, more intensive use
of this space became a design objective for a new foodservice concept.

PERSONNEL

In this section, attention is directed to one of the most vital components
of a foodservice system, those who perform the work. Although the original
requirement initiating this project listed reduction in manpower as a desirable
outcome, data presented in this section will show why this objective was modi-
fied to one involving better utilization of existing personnel resources. Work
sampling observations were conducted in all food preparation spaces during the
before and after data collection efforts. Only the results of data taken in
the forward galley and dining area will be discussed in this section. Over
approximately 5 days of at sea operations, work measurement observations were
made at 10 minute intervals in two-hour blocks.

Mess Management Specialists in Forward Galley. Results of work sampling
data are presented in lable b as they pertain to the work accomplished by MS
personnel in the forward galley. Activities which are clearly productive in
nature such as food preparation, serving, cleaning, and walking loaded accounted
for 69% and 54% of the activities observed in the day and night shifts, respgc-
tively. When compared with similar data from civilian cafeteria operations,
the USS Saratoga's results fall in the higher end of the productivity spectrum.
Thus, more intensive use of MS labor did not seem to be a necessary design
objective to improve foodservice in the forward EDF. Although there was an
imbalance in the workload between day and night shifts, this problem could be
and was in fact resolved by a simple rescheduling of working hours.

5J. A. Mixon, 'Labor Productivity in Selected Civilian Cafeterias', In

Technical Report Contract No. DAAG 17-76-C-0036; US Army Natick Research
and Development Command, Natick, MA, April 1977.
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Mess Cooks in the Forward Galley. In this case, the first question of
interest was whether the number of workers assigned to the galley corresponded
to the number of workers usually present. As shown in Table 6, 4 mess cooks
were generally observed on station during meal hours. During off-meal hours,
there were fewer mess cooks in the galley. Since recordings were not made on
each individual by name, there is no way to determine precisely why this
decrease occurred, Mess cooks assigned to the galley may have worked some-
where else after the meal hours -- or they may have taken an extended coffee
break. Further, S-2M Division records indicate 6 mess cooks were assigned to
the forward galley. It did not appear that the six assigned personnel were
generally at their assigned work stations.

The work sampling data also indicates that mess cooks in the forward
galley were less often engaged in productive activities than were the MS
personnel working with them. During the day shift, 56% of the activities
observed were clearly productive while the night shift results show 36% in
the comparable categories. Activities which are partially, if not entirely,
nonproductive in nature accounted for 44% of the day shift observations and
64% of the night shift activities.

Mess Cooks in the Forward Mess Decks. Perhaps the most salient feature
of the work sampling results in the mess decks (Table 7) concerns the high
proportion of activities in three categories: walking unloaded, talking, and
idle. These activities comprised 76% of observations during the day shift
and 54% of recordings made during the night shift. While these activities
were considered relatively nonproductive in presenting results for galley
personnel, a different judgment can be supported in the case of mess deck
duties. Since the mess cooks' responsibility during meal hours is primarily
to clean tables, a certain amount of idle time cannot be avoided.

The results summarized in Table 7 led the research team to the conclusion
that more efficient use could be made of the man-hours available from mess
cook personnel. Particularly with 41% of the day shift labor taken up in the
idle activity category, there appeared to be man-hours available for augmenting
the galley workforce in a new foodservice system concept. This conclusion is
valid if mess cooks were performing their job properly.

Worker Attitudes. On a widely used measure of job satisfaction, MS per-
sonnel were asked to evaluate three factors: work itself, supervision, and
co-workers. Results from these surveys showed that Mess Management Specialists
were less satisfied with their jobs than is normally the case in militgry
foodservice. Compared with a representative sample from the Air Force”, USS
Saratoga's MS results were 25% lower on the work scale, 39% lower on the super-
vision scale, and 32% lower on the co-worker scale.

6An unpublished report shows that this was the only normative data of this

sort available with respect to military foodservice.
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It is important to point out that these results were obtained before
the new Supply Officer, Food Service Officer, and Senior MS personnel took
charge. On a repeat of the worker surveys - and before the new system was
introduced - an improvement in worker moral was evident. Evaluation of the
work itself was 3% over the norm, though satisfaction with supervision and
co-workers was still lower than the norm by 20% and 14%, respectively.

Forward EDF Labor Summary. Considering the data summarized for the
activities of Mess Management Specialist and mess cooks assigned to the
forward EDF, it appeared that there was some slack in the system. Given the
previously presented headcount summaries, it was not surprising that fewer
personnel would be found at work stations, than had been assigned on paper.
These results provided some assurance that existing staffing levels in the
USS Saratoga's forward EDF would probably be sufficient to handle a larger
attendance in a new foodservice concept if the new system utilized mess
cooks personnel more actively and if supervision were strengthened to assure
that assigned personnel were generally at their work stations.

NUTRITIONAL INTAKE

While customer satisfaction is an accepted objective in foodservice
system operations, there is another possible goal, nutrition, on which there
is less agreement. Whether a foodservice system's objectives extend toward
assuring that customers actually obtain a nutritionally balanced diet or
whether responsibility should be limited to providing the opportunity to
obtain nutritionally adequate meals is an argument that will not be addressed
in this report. The following comments merely present selected results from
nutritional intake surveys to show the basis for a limited nutrient fortifi-
cation in the new concept.

The major result of the nutritional surveys conducted aboard the USS
Saratoga during the pre-test period in 1977 is presented in Table 8. In-
dividuals' nutritional intake ratios were categorized into Zlow, marginal,
or adequate. The cutting points were 70% and 100% of the Daily Dietary
Allowance (DDA). Vitamin A intake levels are lower than desirable as
reflcected by the fact that 20.2% of the population received less than 70%
of the DDA. It should be recognized that relatively low Vitamin A intake
levels are not unusual occurrences in nutritional studies. However, on
aircraft carriers, vitamin A intake levels may be a more pressing concern
than in other working environments because severe vitamin A deficiency
impairs night vision, and flight operations are often conducted at night.

Another incident of low intake involves vitamin C. About eight percent
of the individuals sampled had average intake levels lower than 70% of the
recommended daily level for vitamin C. The primary sources of vitamin C
are fresh fruits and vegetables. The potential deficiency noted in vitamin
C intake can be partially traced to the difficulty carriers sometimes
encounter in obtaining fresh fruits and vegetables during extended periods
at sea and also to the limited storage capacity for, and shelf life of,
these products.
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TABLE 8

Evaluation Of All USS Saratoga Meals

July-August 1977

Percentage of Populationa

Nutrient b Marginal® A.dequated
Protein 3.9 96.

§ Calcium 1.5 21.2 77.3
Iron 3.0 52.7 44.3

i Vitamin A 20.2 31.0 48.8

; Thiamin 3.0 52.7 44.3
Riboflavin 0.5 24.1 75.4
Niacin 0.5 23.2 76.4
Vitamin C 8.4 18.2 73.4

4203 subjects
bNutrient ratio < 0.7 of DDA
CNutrient ratio 0.7 to < 1.0

dNutrient ratio > 1.0

NOTE: See Section XII for computational procedures used to derive
nutrient ratios.
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When data from individuals eating one or more meals in the forward EDF
are analyzed, the results show a more serious vitamin A and C problem.
Sixty-one percent were low in vitamin A and 50% were low in vitamin C intake
levels.

The nutritional profile suggests the desirability of monitoring nutrition
afloat whether or not new types of foodservice systems and new foods are
introduced. As for this particular test, the empirical evidence indicated
the need to address specific instances of low intake, vitamin A and C, rather
than pursue broad fortification in all nutrient areas.

SUMMARY OF PROBLEM AREAS
Results presented thus far have summarized the status of foodservice

aboard the USS Saratoga during type training and Mediterranean operations
before implementation of an improved foodservice system. In approximate
decreasing order of their importance to the design effort, the following
list summarizes the significant problems:

e Significant Waiting Lines

® Menus Need Improvement, Particularly Forward

o Limited Seating Capacity

® Forward Galley and Mess Deck Underutilized

® Uneven Distribution of Diners

Slow Serving Line Movement

Food Acceptability Relatively Low

Dining Variety Needs Improvement

Idle Foodservice Equipment

® Poor Dining Environment

Low Intakes of Certain Nutrients

o Limited Freezer and Reefer Capacity

@ Worker Morale Below Desired Level

As is true in any complex system, each problem is somewhat unique but
is also interwoven with others observed in the operations. Thus, the pre-
sentation of these issues as separate problems is somewhat arbitrary.
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Indications that menus needed improvement, particularly in the forward
facility, came from several results noted earlier. Customers were critical
of menus in their surveys; attendance, particularly in the forward facility,
was relatively low; and in addition, outside observers felt there was con-
siderable room for improvements in menus.

Limitations in mess deck seating capacities were noted earlier in this
section, and this problem derives directly from the fact that there are a
relatively small number of seats to serve a large dining population. Since
most customers apparently want to be accemmodated during specific peak
periods, normally in the first 60-90 minutes of each meal, such notions as
enforced meal periods for the various organizational units do not appear to
solve the problems of mess deck seating availability without antagonizing
many of the crew.

One of the rather surprising patterns in headcount data collected
aboard the USS Saratoga, the USS John F. Kennedy, and other carriers was
the very uneven distribution of meals served from the aft and forward galleys.
Forward galley meals constituted roughly 30% of the total served during
breakfast, dinner and supper. This pattern, working in concert with rather
slow serving line rates, roughly 5 men per minute, limited seating capacities
aft, and low acceptance menus in the forward facility piohably accounts for
one of the most important problems from the customer's and manager's view-
points -- long waiting lines.

With respect to long waiting lines, results showed that in the aft EDF
during peak meal periods, 89% of the customers waited longer than seemed
reasonable to them. Waits in excess of 10 minutes were encountered by 27%
of the diners who chose to remain in line. The observed waits in the forward
galley were, again on average, less than one minute. But due to the fact
that relatively little demand was placed on the forward facility, the lack
of any significant waiting time cannot be interpreted as a measure of success-
ful foodservice operations. From the crew surveys,it is apparent that the
customers perceive waiting time as a significant problem.

A final point of emphasis concerns the results of nutritional surveys.
A fairly high incidence of low intake levels of vitamin A and C was noted
and the results were identifiably worse in the forward EDF. On the basis
of these results, an effort to correct these shortfalls was deemed advisable.

In the past, military menu planners have tended to provide increased
variety not by creating different specialty outlets, but by adding more
items to an existing A-Ration menu or speed line menu. A different strategy
has been pursued in the present project.

Although identified as a separate typc of objective, the provision of
faster service and reduced waiting times represents a goal, which, if
attained, should also increase customer satisfaction. But the increased
efficiency of foodservice operations that may result from greater customer
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throughput is a worthwhile objective in and of itself. Given the observed
disproportionate share of meals served from the aft facility, an attempt to

balance the customer load would at least make better use of forward facilities.

An important objective of the new system was to show improvement in MS
job satisfaction. To the extent that customer responses could be made more
favorable in a new system, foodservice personnel could be cxpected to be morc
positive in their attitudes toward their jobs. The introduction of modern
equipment would also have a favorable impact on worker attitudes, especially
as the new items made the job easier, and fewer equipment breakdowns occurred.
The third element in this objective was to simplify work so that less skilled
labor would be required. This appeared to be fruitful from work sampling
results showing that foodservice attendants were not fully utilized. It also
seemed a desirable design objective in face of the fact that recruiting quotas
for the MS rate have been difficult to achieve in recent years. Overall,
success in the above areas should lead to more productive output from avail-
able personnel resources.

The final objective formulated for the design effort was to apply, where
possible, new technology in the foodservice industry. Constraints on carrier
foodservice made it obvious at an early stage that new technology in food or
equipment would have to be found to cope with certain problem areas, such as
limited chill and freeze storage and the need for high production in small
spaces.

While other objectives grew directly from the observed problem areas,
the mandate to apply new technology has an additional base. It is the direct
responsibility of an RED effort to develop and test new items. New food,
cquipment, production procedures, and serving mcthods were searched for and
cvaiuated in terms cf potential applicability for carrier foodservice. Those
that survived this evaluation were includea for test aboard the USS Saratoga.
For example, the dry mix blender, which satisfied a serious need in the milk
shake production cycle, had never before been utilized on a ship of any type.

The same was true of several food products. The application of new technology

in these and other cases proved to be a useful and important objective in
designing an improved foodservice system for prototype testing on board
the USS Saratoga.

PROGRAM OBJECTIVES

Having documented various problem areas, the effort turned to developing
alternative solutions to as many of these issues as could be reasonably
addressed within available time and monetary resources. In order to develop
the alternatives and select the most reasonable approaches for field testing,
certain technical objectives were formulated.

The program objectives so defined are summarized in Table 9. These goals
were focused around four somewhat distinct areas: customer satisfaction,
operational efficiency, foodservice personnel, and new technology.




| TABLE 9
PROGRAM OBJECTIVES
- INCREASED CUSTOMER SATISFACTION
- Higher Preference Menus
- - Improved'Variety:
Food Choices
Food Outlet Choices
- Improved Food Quality

\ - Better Dining Environment

FASTER SERVICE AND REDUCED WAITING
- Better Forward and Aft Attendance Balance
- Greater Serving Rate

- Increased Seating Capacity

MS JOB SATISFACTION AND EFFICIENCY

Improved Customer Response

- Modern and Efficient Equipment

Simplicity of Skill Demands

Improved Productivity

£t

FOODSERVICE TECHNOLOGY BENEFITS
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Most of the objectives listed in Table 9 impact on the customer. The
specific problems addressed by these objectives undoubtedly accounted for i
the low opinions of foodservice noted earlier. Therefore, the improvement
of customer satisfaction gave every evidence of proving the greatest payoff
in this effort and has become, in fact, the primary objective of the project.
Customer satisfaction as a main objective is, of course, dependent upon
actions taken to accomplish more specific goals, such as those shown in
Table 9.

While the above objectives are rather obvious, the issue of menu variety
deserves emphasis at this point. Increased variety in menu offerings can be
accomplished in at least two ways: increase the different items within a
given menu or increase the mumber of types of food outlets offering different
or specialized menus. For example, in most cities, individuals desiring to
eat out can choose restaurants with broad menus or they can select among
various types of specialty restaurants.

67




L i

L dindal s ks hatandia)

SECTION IV

THE NEW FOODSERVICE SYSTEM

CONCEPT DEVELOPMENT
BACKGROUND

When members of the NARADCOM research team visited the USS Saratoga
after the new foodservice system had been installed in the forward EDF, some
of the old hands remarked about how quickly the new system had been implemented
(that is, between Mediterranean deployments). Of course they were not aware
of the large number of analytical steps and technical decisions that had been
required to translate their earlier suggestions and criticisms and other data
and observations into the new system. This section will describe that process
by which the new concept evolved, as well as the results of its application in
the Saratoga.

The description of the system evolution serves not only to provide
background on how the program objectives (Section III) were achieved in the
Saratoga's prototype operation but also to summarize the general systems
analysis methodology that can be followed in other foodservice systems
design. Variations of the new system may be necessary to accommodate the
physical differences of other carriers, but a repeat effort of the magnitude
of this project will not be required.

APPROACH

Concept development activities normally begin with problem identification
and with the formulation of specific objectives to be achieved by the
developmental activities. Since these important elements were reviewed in
the preceding section, the discussion will begin at the point where the
research determined how the objectives could be met in an optimal and
practical design solution that would provide tangible benefits for the

Navy.

There are two major decision areas in the concept development
activity: 1) the scope of the system, and 2) the types of analyses required
to produce the desired results. For numerous reasons, including the
orientation of the person(s) doing the investigation and the limitations
on time and resources, many projects to improve foodservice are narrow
in scope and focus on only one or two system elements, such as equipment
and menus. The NARADCOM ORSA Office normally follows a total-systems
approach in its foodservice design projects, and the project team concluded
that such a comprehensive scope would be required in this project.
Subsequent events proved the value of this judgment. The impact of a
total-systems approach was that each of the following foodservice system
elements would be examined in detail:
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- The customer

- Menu

- Food preparation facilities
- Foodservice equipment

- Food products

- Recipes

- Nutrition

- Serving methods and accessories
- Dining area environment

- Foodservice worker

- Management

- Operating procedures

- Storage

- Sanitation

- Costs

As a result of this deliberate attempt to be comprehensive, the project
demanded adequate time for data collection, analysis, and evaluation. This
methodology left no unresolved issues when the effort was completed.

The major aspects of the second decision area, the kinds of analyses
undertaken, are depicted in Figure 6. This figure attempts to indicate the
simultaneous interactions between analytical areas, while also giving a sense
of the sequential nature of certain of the steps. Overlaying this entire
pattern is the fact that concept development usually incorporates the seed
of a basic idea and, after many iterations, the idea germinates into a fully
developed design.

In this case the basic foodservice system concept that appeared to
best address each of the several project objectives was to introduce some
highly attractive form of fast foodservice operation in the forward EDF.

MENU CONCEPT

Noting the top of Figure 6, the development of the forward EDF menu
and the mess deck throughput analyses proceeded more or less simultaneously.
Under the umbrella of fast foodservice there was a wide latitude in defining
the specific menu which would help increase the flow of customers through
the system, reduce waiting times, and improve customer satisfaction with
food variety and quality.

In order to favorably affect customer flow and waiting, the following
features influencing the menu selection were adopted for the test.
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Feature Effect
- Serve only finger foods Possible reduction in the time chairs
are occupied in the mess decks
- Limited food choice on each Reduce decision time the customer
serving line spends in selecting food items
- Pre-packaging of food items Higher serving rates

and customer self-service

Customer acceptability was to be improved by offering only highly
preferred fast food items based upon preference surveys taken on the ship,
NARADCOM experience in other test projects, and commercial practice. In
fact, successful civilian fast food establishments and their most acceptable
food selections became a general model for the menu and for other features
of the system.

The goal of menu variety was to be achieved through a menu stressing
multiple themes by utilizing two serving lines, each with distinctive menu
features. The serving lines not only offered different menus but also a given
line could change themes on a rotational basis, such as by serving one type
of theme menu for dinner and another at supper and by changing the type of
menu at supper each day over a several-day cycle. Thus, variety was realized
even though the choice of items offered per line per meal was limited. Further,
the range of food selections in the forward EDF offered an entirely different
menu variety from the standard full cafeteria meal aft. Finally, additional
variety was achieved within a single menu theme by different flavors -- for
example, several types of pizzas were served on a rotational basis and the
same was true of submarine sandwiches.

Food quality was addressed by observing the foods in use prior to the
test and, in selected cases, introducing higher quality items during the
test. This was done to provide a basis for recommendations on whether new
food items should be introduced into the supply system to support future
fast food operations. Another concept for enhancing quality was to stress
progressive cookery during the meal.

MESS DECK THROUGHPUT

The analysis of customer throughput in the mess deck (Figure 6) was
an early key effort because it directly impacted on the objective of reducing
waiting times in foodservice lines. Without adequate flow in the dining area,
there was little advantage in accelerating the serving line and food production
rates,

The major parts of this analysis were to determine:

72




- total seating capacity
- average eating times
- scullery throughput

The architect on the project team carefully designed the layout of
tables and other mess deck equipment such as salad and beverage bars to
maximize the number of dining stations within other constraints such as
passageway width. Further, through an innovative decor concept (Section
XIII), stand-up counters were provided yielding additional dining stations.
Average eating times were measured in the existing system, and new times
were projected for the fast food concept with finger foods offered. The
estimated eating times enabled seat turnovers per hour to be determined
and, when combined with total eating stations, the hourly throughput of
the dining areas was estimated. Concomitantly, the scullery capacity was
examined to ensure that it was adequate. Interestingly, the simplicity
of the serving concept was such that there was usually only the need to
wash one flat tray and one hard plastic tumbler per customer and, as a
result, scullery capacity in terms of customers serviced per hour actually
increased.

Before leaving this area, it should be noted that probably more than
any other factor, mess deck configurations and seating capacities present
design constraints that vary notably from one carrier to another. For
example, the USS Saratoga accommodates about 16% more eating stations
in the forward dining area than the USS Ranger, and the USS John F. Kennedy
has much more capacity than the Saratoga. It is recommended that any new
fast foodservice system design effort -- in another carrier, for example --
consider in its early stages the two mutally related factors, seating
capacity and mess deck throughput.

SERVING LINE THROUGHPUT

The estimated flow of customers through the dining area (about 800 per
hour) became the target goal for the serving line throughput. Factors
requiring consideration here were:

- arrival rate of customers
- average time to serve a customer, which is a function of:
e number of items offered (i.e., number of selection decisions)
e pre-packaging of items
e customer self-serve or serving by MS or foodservice attendant
- number of serving lines

The combined effect of these factors enables the impact on waiting times to be
determined.
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The serving line operation was complicated by the fact that arrival
rate data indicated that 84% of the diners arrived during the first 90
minutes of a dinner or supper meal period. Nonetheless, the throughput
analysis established that the customer load could be handled within
serving line capabilities without creating significant waiting lines,
except briefly at the start of the meal or during some unusual surge
subsequent to that time. However, this was true only if two serving
lines were operated simultaneously at the forward galley and if serving
rates appreciably greater than those previously experienced could be attained.
A requirement of a total throughput from the serving lines of 12 to 14 men
per minute was judged to be feasible to accomplish.

GALLEY PRODUCTION CAPACITY

With the planned menu in mind and with the desired serving rate
established, the next step was to select appropriate food production
equipment and an efficient galley layout. This required analysis of:

- numbers of customers selecting each menu item on a meal-by-meal
basis

- types of raw foods to be used in preparing the item

- production capacities and physical characteristics of
alternative available equipment

- space available in the galley

Each menu item was examined separately in terms of its particular
equipment needs, and by this procedure the multiple uses of certain equipment
such as the deep-fat fryers were also identified. Many new non-standard types
of equipment were selected. In some cases the equipment was used for the
first time because the menu itself was new to ships -- for example, the milk
shake holding freezer. In other instances the equipment was chosen because
its high production capacity was needed to meet the quantity requirements
imposed by the previously determined serving rates. Finally, some equipment
was selected because of the unique food product used such as the dry potato
granules used in making french fries. All new equipment was commercially
available, and therefore no special development of equipment was required.

The result of the galley food production analysis was that it was deemed
possible to select equipment that could efficiently meet the serving require-
ments. The only problem was in the early part of the meal period when the
largest customer demand occurred; this problem was to be solved by having
a modest quantity of finished product in inventory when the meal started.
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BAKERY PRODUCTION CAPACITY

The adoption of a menu which offered (1) only sandwich type meals
at dinner and (2) sandwiches on one of the two serving lines at supper
created an appreciably increased demand for rolls. An analysis of demand
was conducted to determine total requirements for bread and rolls, and then
existing equipment capacity was evaluated against those requirements.
Shortfalls in bakery production capacity were thus highlighted.

Subsequently a modification plan providing for all bread production
in the aft bakery was proposed and adopted. This plan included five new
high production pieces of equipment and a rearrangement of the work and
storage area. An analysis of commercially available containers was also
conducted to determine the best method for holding rolls and for transporting
them to the forward galley. Plans were developed for modifying the smaller
forward bakery for efficient production of pastry and dessert items.

On completion of the bakery evaluation, production capacity was
compatible with the needs of the fast food concept and the existing
A-ration facility.

STORAGE CAPACITY

The ship's capability to store frozen, chill, and dry food products
was analyzed early in the project. As reported, this effort revealed that
it would not be feasible to introduce a new foodservice system that created
a greater need for frozen or chill storage because of existing space and
volume constraints. When the fast food concept came under consideration,
storage loomed as a potential protlem because many of the desired menu items
are customarily prepared from frozen foods. Food technology provided a work
table solution to this dilemma because the project team was able to identify
and substitutc new food products which could be stored in the amply available
dry storage in the ship. These new products were pre-tested in the
Experimental Kitchen at NARADCOM and found to be very acceptable. This
approach enabled the concept to be adopted within storage constraints and
probably even made a slight improvement in resupply and endurance factors.

NUTRITION

The introduction of a high-quality, fast-food system offered significant
customer satisfaction and serving rate gains but raised the specter in some
minds of possible nutritional inadequacies. For this reason the systems
analysis effort included a pre-test study of consumer nutrition in the
Saratoga EDF's. This research indicated that there were a number of personnel
with low intakes of vitamin A and C, and the problem was most pronounced in
the case of forward EDF meals. In addition, when the supply of fresh milk
was exhausted after several days at sea, the percentage of personnel with
low or marginal intakes of calcium increased markedly.
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The new system addressed the latter issue by providing a highly
- acceptable milk shake that could be made throughout an entire at sea period

by using a dehydrated mix.

CONCEPf\COMRARISON: SPEED LINE VS. FAST FOOD

3

's

[
MENU

]
VARTETY

;,

t QUALITY
NUTRITION

adma. o0

SERVING METHOD

ATTENDANCE
DECOR

EQUIPMENT

Fast Foods

Limited choice of high
preference foods

Different menus on 2
lines at dinner and

supper

New high quality commercial
foods

Increased salad bar
utilization, measured
improvements in nutrient
intakes

Primarily pre-packaged
self service menu items

Approached 50% of total

Colorful civilianized
image

High production state-of-
the-art equipment
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The adopted concept for improving the vitamin
e intakes was to seek increased attendance, to offer a fully stocked salad
bar, and to selectively fortify certain high-preference menu items.

i Since carriers had evolved a speed line service before development

' of the fast food concept, some observers of the Saratoga operation have
expressed the opinion that it is what we've been doing all along. An
examination of the features of the fast food concept indicates that

t in fact there is very little similarity between speed line service and
the prototype Saratoga operation.

Several of the differences in these types of systems are as follows:

Speed Line

Primarily lower preference
foods

Same menu on one line at
dinner and supper
Standard supply system products

with variable quality

Low intakes of several important
nutrients

Conventional institutional
service

Less than 30% of total

Noisy, stark work-oriented
atmosphere

Standard equipment




The fast food concept introduced a totally new approach to providing
the customer with a highly acceptable, nutritious meal presented in an
efficient manner and in a pleasant dining atmosphere. State-of-the-art
technology in food and equipment as well as improved operational techniques
were included in a design effort oriented towards achieving major decreases
in the time spent in line by the customer. This system concept differs
significantly from the characteristics of the existing speed line systems,
and the successful implementation and support of the new concept on other
ships will entail careful attention to, and adoption of, the details that
have been outlined in this report.

SYSTEMS DESCRIPTION
BACKGROUND

Section III has summarized the systems analysis portion of the project
and described the formulation of the technical objectives of the system
design effort. The objective of this sub-section is to provide a brief
description of the new foodservice system actually tested on the USS
Saratoga (CV-60).

Limited Menus. Initial menu planning discussions were concerned not
only with the types of foods to be selected but also with the frequency of
serving. While the theme of the forward EDF was to be similar to a commercial
fast food establishment, which menu theme should be predominant? Agreement
that beefburgers should be an integral part of the concept was unanimous.
However, should the EDF be strictly a burger house concept? The rationale
behind such a limited, albeit extremely popular, menu would be that limited
choice provides the customer with fewer decisions and results in faster
service times.

While there is merit in this rather narrow approach, as is evidenced
in the market segmentation strategies of the commercial fast food industry,
conditions are sufficiently different aboard ship that the approach was
rejected. The large number of outlets in the commercial marketplace
provide the variety required by allowing the customer the option of going
to any one of a number of establishments often in the same general location
and purchasing what he wants, However, while the captive nature of the
audience aboard ship does not lend itself to the single specialty facility,
it does permit a limited choice menu at any one meal. Therefore, instead
of providing a single entree facility, plans were developed to establish
several high-preference single entree outlets operating within one facility.
In this manner, variety was achieved by offering on a rotational basis
several types of meals rather than by offering wide variety at any single
meal. Altogether five theme menus were designed with two of these specialty
menus (one per serving line) being featured at each dinner and supper.
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Customer Service. Noted earlier was the fact that waiting time was
a function of the slow service rates caused by run outs and by customer
indecision when faced with miltiple choices. Run outs occur because of
inattention by galley personnel and because of inaccurate estimates of the
demand for food at a particular meal. Run outs often take place near the
end of a meal period because foodservice personnel seem to operate on the
basis of it being better to run out than be left with extra portions.
Typically, the customer has an adverse reaction to run outs of preferred
items. In the designed system, food items such as pizza, chicken, and
beefburgers can be made in small batch sizes almost to order; and it is
easier to avoid the run out problem.

Customer indecision in selecting food on the serving line was to be
minimized by reducing the number of choices available at any meal. By
presenting only highly acceptable food items, it was projected that the
customer would not be dissatisfied by the limited menu. As mentioned
above, variety is taken care of by offering a choice of outlet. The first
choice would be between forward and att EDF's; then, if the forward EDF
were selected, the customer would find that the starboard and port lines
of fer different fast food menus at each dinner and supper. Possible
indecision between lines was addressed by establishing the forward port
line as the beefburger line at both meals. Further, by establishing
the starboard line as the line to enter when other than beefburgers were
wanted, the customer would soon learn that submarine sandwiches were offered
at dinner and either pizza, fried chicken, or fish and chips during the
evening meal. Merchandising displays were designed into the system to increase
awareness of the new forward EDF. An athwartships passageway aft of the
forward EDF provided a point where the waiting lines break to go either
to the port or starboard serving areas. At this junction, colorful,
lighted menu boards that were changed each meal were installed to make
customers aware of the menu.

Another component of customer indecision involves the interaction of
customer and server. Everytime a customer asks 'What is this'' or "Give me
only this much', a slowdown is created. To avoid this type of discussion,
considerable thought was given to the serving metnods that would be most
appropriate. As with the commercial fast food industry, major reliance on
disposables was determined to be the method that would be best suited to
the operation being designed. By packaging food items in distinctive,
readily recognizablce packages which permitted self-service, customer
service would be facilitated. A wide assortment of disposable products
was evaluated for cost, storage, and concept compatibility standpoints.
Section VIII presents the analysis and rationale for selection of specific
items.

Manpower. Estimates of increased attendance at the forward EDF in
the new system indicated that the manpower that was formerly assigned to the
facility might not be sufficient for the redesigned operation. Some
reductions in staffing in the aft EDF would be possible as the forward EDF
assumed more of the customer load, but with the ship feeding only 77% of the
crew and with an expected increase in total number of diners, overall assigned
manpower under the new system might be stretched to its limit.
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However, it was possible to meet the increased demand with the existing
MS staff because fast food service did not need to utilize the same amounts
of skilled labor as the full service operations did. Foodservice attendants
were trained to perform numerous functions within the new galley under the
direction of a limted number of skilled MS. This approach has been well
validated in commercial operations. Further, MS personnel were trained to
supervise a specific repetitive operation (Section IX). In this manner,
productivity was increased for both foodservice attendants and the MS
personnel involved.

L. ...jent Selection. With many of the menu items suggested, the means
for produ.ing large quantities of high quality food products would have been
extremely difficult without specific high capacity cquipment. For example,
beefburgers presented a difficult situation. Could the production of beef-
burgers to meet the estimated demand be satisfied with conventional equipment
and techniques? Certainly, with enough grills or ovens and a large labor
supply, adequate production could be accomplished. However, the forward EDF
could not spare the extra space or manpower that would be required, and
limitations in funds precluded adding more ventilation capacity. To overcome
these difficulties, state-of-the-art equipment was surveyed and a conveyor
broiler suitable for shipboard use was identified. This machine would
provide necessary quantities of coocked product in a limited space with
minimun manpower. Other operations had similar problems which will be
described later (Section VII).

Reduction of Waiting Times. Minimization of waiting time was one of
the basic objectives of the test. By creation of a popular dining facility
forward to establish a better forward versus aft customer distribution and
by greater customer throughput in the forward EDF, it was projected that
waiting times would decrease even if more people attended meals than
previously. Throughput was to be increased at the serving lines by keeping open
two lines during the entire meal period and by achieving faster serving
rates. However, faster rates would deliver a larger volume of people into
the dining area, creating a potential seating shortage problem. Additional
seating capacity was obtained by careful planning of the available dining
area space and by the introduction of stand-up counters providing 20 new
eating stations, It was also found that exclusive use of finger foods
in the forward EDF resulted in appreciably less eating time (seat occupancy
time), hence greater seat turnover and customer throughput in the dining
area.

Dining Area. Positive customer perception of the dining areas was
very lmportant in the renovation of the forward EDF. Satisfaction with
foodservice does not rest alone with the quality or quantity of food
served. Price-value relationships in commercial foodservice often
outweigh the aesthetics of a foodservice operation; however, aboard ship
the diner was not presented with a price-value consideration. Negative
attitudes towards foodservice, no matter how well done, would likely
persist when the dining environment was unenjoyable. Therefore, the decor
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and layout improvements in the serving and dining areas were significant
elements in the total concept. These architectural improvements included
new partitions and stand-up counters to separate the dining space from the
general passageway circulation, and a bright color coordinated scheme which
unified the several compartments comprising the fast food facility.

Nutrition. In addition to providing a fully nutritious and balanced
forward menu, the popularity of food items selected for service offered a
unique opportunity to increase the present low intakes of certain nutrients
through fortification of key food products. Efforts were directed towards
addressing the potential problems identified in the pre-test nutritional
survey. One measure was to fortify each milk shake with one-third of the
Daily Dietary Allowance (DDA) of Vitamin A. Vitamin C intakes were
supplemented by fortifying the french fries and the non-carbonated beverages.
Salads were routinely provided to enhance nutritional intake.

Bakery Operations. Bakery operations were of critical importance to
the success of the fast food concept. Thequantity of beefburger and
submarine rolls necessary to meet daily demand would have severely taxed
the existing bakery from both equipment and labor standpoints. In addition
to producing breads and rolls, the bakery was responsible for furnishing
pastry and dessert items for all shipboard foodservice facilities.

The existing system on the Saratoga utilized the aft bakery for all
production. One shift would be devoted to bread products, while the other
shift would prepare desserts. In the new system, the volume of rolls and
breads that were needed was so large that serious difficulties in meeting
production requirements were identified.

The much smaller forward bakery was not in use except for doughnut
preparation. Provisions were made to re-open this facility. Because of
the limited work space and oven capacity available, roll production for
the adjacent forward EDF would not be practicable. Bread and roll
production was the most labor-and space-intensive operation for the ship's
bakery; therefore, production of these products was planned for the aft
bakery. Desserts and pastry items were more easily accommodated in the
forward bakery.

Ideally, to facilitate efficient transfer operations, bakery production
should be located as close as possible to the facility that would be using
the products. In the present case, this option was not a viable alternative
due to the space constraints. Realizing the potential problems that could
develop, the system design included an improved method for transferring
bakery products. Large clear plastic food containers that were filled with
sliced rolls in the aft bakery were to be transferred to the forward galley
where storage racks were provided. These containers were furnished with
covers to facilitate handling, prevent contamination, and help preserve
product freshness.
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lligh production equipment was installed in the aft bakery to insure
that bread and roll production could be met in an efficient manner. A
detailed discussion of this equipment is included in Section VII.

Head -of -the -Line Privilege. Pre-test observations highlighted
potential problem for the forward EDF. First class head-of-line
privilege at the aft starboard line contributed to the excessive aft
waiting times. Length of time in line was increased in the starboard
line as 200-300 firstclass petty officers ate dinner and supper. Because
of the head-of-line privileges, other customers tended to enter the aft
port line, and this increased the wait in this line.

In the forward EDF, no special privileges have been granted to the
first class petty officers. Response to a question dealing with head-of-
line privilege placed 85% of the sample against this practice. If the
first class were able to cut into the front of the line, this feature
would be detrimental to the forward EDF by:

a. creating a negative impact on the image desired, and
b. contributing to increased waiting times.

To date, the lack of a first class head-of-line privilege forward
has not been an issue. With a fast food system having only limited lines
at a few peak demand points, head-of-line privileges were not necessary.

Concept of Galley and Serving Line Design. Certain key fundamental
concepts governed the design of the modified galley. Perhaps the most
important was the fact that the limited menu made it possible to arrange
in an integrated manner all of the equipment that is used in preparing a
specific menu item. While this equipment can be used to produce other
items, it is normally dedicated to one item. In a few cases one piece
of equipment is used to prepare two menu items, but never more than one
in any single meal. Therefore, individual equipment used for storage,
pre-preparation, cooking, holding, and serving can be laid out in
sequential, production line fashion. This is illustrated in the Saratoga
by the equipment for fried chicken and pizza preparation.

A second factor affecting galley design was to arrange the layout
so that product flow during food preparation is toward the serving line.
The milk shake and beefburger layout and flow demonstrate this approach.

Another layout concept was to shorten the serving line appreciably.
This was possible because of the limited number of items offered. One
benefit was that the customer's view into the galley is limited, offering
a neater appearance. Further, this approach provides more bulkhead area
permitting greater use of color on the outside facade of the serving line
and more space for mounting equipment along the galley side of the bulk-
head. The serving line was also planned so that the same typc of menu item
(entree, french fries, milk shake) would always be in the same location.
This was done to minimize possible customer confusion and delays.
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The concept for beverage preparation called for making milk shakes
in the galley and offering them as pre-poured, self-serve items in display
cabinets on the serving lines. In addition, a beverage bar offering up
to 10 additional types of drinks was installed in the dining area, where
the self-serve lines would not slow the serving line flow. The salad bar
was placed in the dining area for the same reason.

Taken as a whole the galley layout, equipment selection, and work
flow are designed to provide an Zdealized, high production rate, high labor
productivity, food preparation space for a limited menu. This may well be
the first case of a full-sized shipboard galley planned for a limited menu
rather than for a general one.

Special Situations. Production capabilities in the fast food EDF
are not strictly Iimited to the menu that was developed. Two situations
might require the operation of the EDF in some mode other than the present.
The first situation is when the ship must close the aft EDF for a sustained
period of time such as during an extended ship restricted availability.
The second case would be under the more arduous conditions of a battle
feeding situation. In either event, the forward facility could be
expected to perform quite well. The equipment installed in the forward
EDF has generally the same functions as that in the aft facility although
there are a few minor variations and there are smaller numbers of certain
types of equipment. The ovens, broiler, steam-jacketed kettle, deep-fat
fryers and grills can all be used to feed the crew a limited A-ration menu.
With the addition of a portable steamer, the forward EDF would be capable
of providing a broader range of meals. During periods such as an SRA
period, the planning lead time involved would be adequate to provide
for temporary installation of any additional equipment that would be
required.

The more critical situation of battle feeding when the aft facility
was inoperable would not comprise the fast food EDF at all. To be sure,
the conditions that exist at the time might place constraints upon the type
of menu offered. However, the fast food menu is well suited to this type
of situation. The quick-to-prepare finger foods featured forward can be
delivered to and consumed at manned battle stations more easily than most
A-or B-ration items. TFurther, the high production rate possible in the
forward EDF would be of great value if it werenecessary to feed the entire
ship's company from this single, moderately sized galley.

FORWARD GALLEY OPERATIONS BY MENU ITEM

Beefburgers. The beefburger operation is perhaps the most important
production area within the fast food EDF. This entree has been selected
as the port serving line menu item that will remain a constant daily
feature at both dinner and supper. Analysis of post-test attendance
patterns has confirmed early attendance and demand estimates for this
entree. Between 40 and 50% of all those attending a forward EDF meal
select the beefburger line. On the average, the burger line attendance
was about 700 for dinner and 1,000 for supper, with each customer normally
taking 2 sandwiches.
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An MS was given the responsibility of supervising this operation.
The function of the supervisor was to guarantee that procedures for high
quality food preparation were being followed. In his role as a working
supervisor, the MS would assure that the foodservice attendants assigned
had been instructed or he would instruct them in the operational procedures
that have been developed by NARADCOM. Section IX describes in detail the
roles of all the individuals involved and the necessary training required
to achieve operation efficiencies. Section VII provides an in-depth
discussion of equipment used in this operation.

The direction of the work and product flow within the beefburger
operation is from starboard to port as presented in Figure 7. Thawed
beefburgers are brought from the meat preparation area and stored in the
undercounter refrigerator in the quantities necessary to service the meal.
With the start-up of a meal's production, the MS-supervisor begins a first-
in/first-out (FIFO) rotation of thawed patties from the undercounter
refrigerator to the foodservice attendant loading the broiler. Cooked
beefburger patties are then assembled into sandwiches and wrapped. After
assembly and wrapping, the sandwiches are placed in a service pan which
when filled is taken to a hot holding cabinet where a small inventory of
sandwiches is stored to meet demand. From this hot holding cabinet the
sandwiches are normally placed in a microwave oven for re-thermalization
prior to being placed on the serving line. In some circumstances the
sandwiches may go directly to the micrcwave oven after assembly. The
microwave is used only to ensure that the customer gets a hot product
since the beefburger is cooked in the broiler.

Submarine Sandwiches. One hot and one cold submarine sandwich was
available at each dinner meal on the starboard serving line. Customers
were limited to one sandwich at a time but could return for another sandwich
if they chose. Because of the size of the sandwiches, few customers
actually returned. Attendance at this meal averaged 700 with a 65/35%
split between hot and cold sandwiches, respectively.

As in all operations, a working MS-Supervisor was in-charge of this
production area. In accordance with the recipe cards for the sandwiches
that were being prepared, the quantities of food products required were
brought to and stored in the forward EDF during the night before serving.
Preparation of cold submarine sandwiches took place during off-peak hours
of the early morning. After asembly, these sandwiches were wrapped in the
appropriate paper and stored in an undercounter reefer below the star-
board serving line (Figure 8). In this manner both labor efficiency
and customer service were positively affected because the serving line
attendant could maintain the products on-line without having to leave the
line.
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Also during the off peak meal hours of the early morning,'the food
products for hot submarine sandwiches were readied for theday's operation.

- Generally, preparation entailed cutting meats that were to be cooked-off
just prior to the opening of the line in order to maintain high product
) quality.
- Two service procedures have been used to present the customer with

a hot sandwich. The first method developed used an off-line preparation
technique (Figure 9). Sandwiches would be assembled and held in a warming
cabinet adjacent to the serving line. The line attendant would take the
tray of pre-assembled sandwiches from the cabinet as required. In the
second alternative, sandwiches would be assembled on-line (Figure 10)

as requested by the customer. While this procedure is appealing from a
product quality standpoint, certain potential difficulties were apparent.
o Based on planned line speeds, whei. only one server was tasked with making
' hot sandwiches, he could not keep up with demand, thus having a negative
impact on serving rates and customer waiting times. The use of two servers
working cooperatively would be required to even approach the line speed
achieved with off-line preparation. Thercfore, if on-line preparation

is utilized, the effect of inadequate staffing on serving line movement

: must be given serious consideration.

Fried Chicken. Food preference surveys as well as historical data
collected onboard the Saratoga indicated that this menu item would be
extremely popular. Attendance forecasts for fried chicken estimated that
on the average 1000 customers would enter the starboard serving line.

1 In reality, the resulting average headcount was approximately 1100.
Headcounts of this magnitude had the potential for creating serious

; difficulties with regard to the labor and the number of fryalators
required to prepare and serve fried chicken under the existing system.
With a portion size consisting of three pieces of chicken (12 oz), over
750 1b of product were necessary for the meal (Figure 11).

An industry search for equipment that would provide increased
preparation and cooking times with a reduction in labor led to the
selection of several new pieces of equipment. Specifically, fast
recovery deep-fat fryers and an automatic batter/breader unit were
procured (Section VII). In addition to new equipment, a totally new method
E of preparing the chicken was developed that would enable the MS's to fry

chicken in much less time than was previously required (Section VI).

At the beginning of the meal, a small inventory of fried chicken
is built up and maintained to meet the large initial demand surge.
After this point, progressive cookery is used to meet demand. At the
serving line, foodservice attendants place the chicken in a paper lined
plastic basket with french fries for customer pick-up.
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Fish and Chips. Since the fish portions in the supply system were
of variable quality and did not have the same appearance as fish served
in commercial fish and chip restaurants, commercially-available fish fillets
were selected and tested. To accent the entirely new image desired, an
English-style pre-breaded fish fillet which was different from the customary
rectangular fish portion was chosen. This product would create a favorable
quality and appearance impression contributing to the fish and chip theme,
where the rectangular portion would not.

Production of fish and chips was extremely simple. The pre-portioned
frozen fish fillets were placed in fryalators and cooked in about 5 minutes
by one MS (Figure 12). In preparation for the high demand experienced when
the line opened, a small inventory of product was held in a hot holding
cabinet near the fryalators to prevent run outs. Subsequently, progressive
cooking in small batches was followed throughout the meal. Fish portions
with chips were placed in a paper lined plastic basket by serving line
attendants for customer pick-up.

Pizza. Initially, two methods were considered for providing pizza.
One was to use frozen prepared pizza or frozen pizza shells. However, both
the projected attendance and frequency of service made this alternative
impractical because significant amounts of freezer space would have been
necessary to store this product. The second method was to make pizzas in
the conventional way by preparing a dough crust and then dressing it with
toppings. This method had been used in the past and found to be extremely
labor intensive and time consuming. For these reasons, an alternative
preparation technique was needed.

An industry state-of-the-art search led to a product that would allow
pizza to be served with relative ease. This product was a shelf-stable
pizza shell. Since dry storage was not as limited as chill or frozen,
this item was also desirable from a storage viewpoint. Further, food
testing using taste panels was performed, and the product was determined
to have high customer acceptance {(Section VI).

To further add to the ease of preparation, thereby reducing the need
for a large number of skilled MS, recipes were developed that utilized
other high quality pre-prepared food products (i.e., pizza sauce, shredded
cheese, diced meat toppings). All food products accepted for use underwent
product quality and food acceptability review.

Two choices of either a plain cheese or a topped pizza were offered
on-line at supper every third day. A menu rotation was developed providing
a different pizza variety from the previous time served. Assembly and
inventory of ready to cook pizza began during the off-peak meal hours prior
to the supper meal. Twenty-four rectangular (4" x 6'") pizza shells are
placed on a sheet pan and topped appropriately. About 20 minutes before
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the meal opens, a full oven (10 pans) of pizza are cooked-off (10 min) in
the convection oven or pizza oven and stored behind the serving line in a
hot holding cabinet (Figure 13). Cooking continued with the MS in charge
balancing the cooking with the customer demand. As the meal progressed,
additional pans of pizza were assembled and cooked, contingent upon the
demand. The mean attendance for pizza was 900.

Service of the pizza to the customer was accomplished by using a
spatula to 1ift the portion requested from the sheet pan and place it onto
a flat tray lined with a non-porous wax paper. The customer then continued
through the serving line.

Milk Shakes. One of the most important elements of the entire system
was the service of milk shakes. Not only did this product contribute to
the overall image change of the forward EDF but it also provided a new
medium that was capable of improving nutrition of the enlisted personnel
(Section XII).

Contribution to the positive image of the forward EDF was in part due
to the availability of milk shakes on both serving lines at all dinner
and supper meals. With 80 to 90% of all those entering the system during
the early test phase selecting a shake, selection of durable high capacity
equipment was essential. Space and manpower constraints were such that
only one shake machine could be put on each line. However, the customer
demand and equipment capacity indicated that one machine per line could
not keep up. To overcome this situation, a shake storage freezer was
installed that could inventory to 280 shakes. With this inventory and
with both machines working during the high demand period at the meal's
outset, production of sufficient quantities was possible. A (FIFO) policy
was used in storing shakes in the freezer.

One of the more serious problems involved with volume shake production
(Figure 14) concerned the blending of the powdered milk shake mix. To
attain maximum production capacity, a fully blended and chilled product
must be placed in the machine. Potential difficulties, including
manpower, production time, and chill storage space required for blended
product, were solved by installing an automatic blender which had just
recently been developed for powdered mix operations. The Saratoga was
the first foodservice outlet to use this machine. Sufficient quantities
of blended mix could be prepared by one person during both the off-peak
hours anc meal period to meet the demand.

Customers served themselves by picking up pre-poured milk shakes at
a dispensing cabinet located at the end of both the starboard and port
serving lines. Choice of two flavors was offered at each meal.

French Fries. French fries were served with all entrees except
pizza. Customers either picked-up a pre-bagged 2%-to-3oz portion on the
serving line or received them as part of the entree as with chicken in a
basket. With a projected attendance of at least 1300 in the forward EDF
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twice daily and an estimated selection of french fries close to 100%,
early in the test's planning stages, it became apparent that a high
dependence on use of frozen french fries would be difficult from a storage
point of view.

Therefore, extruded potatoes formed from dehydrated mixes presented
a means of producing the quantity of product necessary. Several production
methods were considered. The machine that was selected mixes the dehydrated
potatoes, extrudes, and cuts them by having the operator merely push a
button. All that was required for this operation was water and electricity
for the machine, the dehydrated potato mix, and an operator. This machine
is also capable of providing a number of different shapes for the french
fries through a change in the cutter head. In the fast food concept, the
shapes that have been used are straight-cut, crinkle-cut, and a chip or
wedge shaped potato. Acceptability of the french fries has been extremely
favorable when produced according to instructions.

An MS in charge of the fry operations operated the extruders and
fried the product (Figure 15). After frying, the french fries were
placed in a bagging well. One of two foodservice attendants bagged
french fries and brought them to the serving line in steam table pans.
In the case where french fries were included as part of the entree
as with fish and chips, the unbagged fries were placed in steam table
inserts and brougki to the line, where they were placed in baskets with
the entree.

ANALYSIS OF RESULTS
MEAL ATTENDANCE

Overall meal attendance was an important measure of the new system's
success. Table 10 summarizes the mean daily attendance patterns by EDF
and meal for both pre- and post-test phases of the Saratoga test. The
mean daily attendance has been increased from 77% in the old system to 85%
since the incorporation of the fast food concept. Thus, a relative increase
in overall attendance of 10.4% has been demonstrated.

It is interesting to note that at breakfast and midrats, the percent
of those eating remained about the same. The fast food concept to date has
not actively undertaken to change these meals; therefore, the change in the
percent eating might be expected to remain relatively the same.

At both the dinner and supper meals, where fast food modifications
were focused, significant change was evident. Table 11 provides the
mean daily attendance for dinner and supper meals in both EDF's. An
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average daily increase in attendance of 1525* diners equaling a relative
increase** of 20% can be attributed to the popularity of the fast food EDF.
EDF selection by enlisted personnel overwhelmingly favored the aft EDF at
both dinner and supper meals in 1977. Post-test results cited in Table 12
indicated that the disproportionate utilization of the aft EDF no longer
exists. At both dinner and supper, the EDF selection percentages were
more evenly balanced.

WAITING TIMES

Results summarized in Figure 16 show that waiting time was reduced
after implementation of the fast food concept. In the categories of six
to ten minutes, eleven to 15 minutes, and over 16 minutes results place the
relative percentage reductions at 21%, 67% and 88% respectively. The waiting
time reduction in the five minutes or less category derives from the fact
that more customers appeared in this category after fast foods were
introduced than before the modifications were made.*** Thus the objective
to reduce waiting times was achieved by increasing the number of customers
who waited less than five minutes for a meal.’ The results displayed in
the figure represent combined data for all noon and evening meals served
during peak periods generally the first 90 minutes of the meal from the
forward and aft facilities.

Two management policies, if adopted in future applications of the
fast food concept, might produce an even more significant reduction in
customer waiting times. The first policy decision would be to operate
both forward and aft EDF's at the same hours for noon as well as evening
meals. One of the heaviest demands on the USS Saratoga's foodservice
facilities occurred between 1030 and 1230. During this interval, the
new fast food facility was opened only during the last 30 minutes,
(i.e., 1200-1230) and therefore, it could not significantly affect the
aft lines.

*Forward EDF dinner and supper headcounts = 3100 after vice 1575 before.

**Authorized noon and evening before = 2 x 3845; after = 2 x 3780. 1525
divided by 7560 = 20%.

***The division of observed waiting times into 5-minute intervals is
somewhat arbitrary. There is, however, evidence from garrison foodservice
studies which shows that five minutes is about the point at which customers
report that lines are too long.

7Jacobs and Meiselman, p. 279.
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The second management decision which has an effect on waiting times
is the extent to which items were prepared on-line or drawn from an inventory.
In the present case, speed of service was observed to slow down when hot
submarine sandwiches were prepared and served on line. This also applied
when fried chicken and fish were placed in the basket on the serving line.
On-line serving rates were further slowed when only one foodservice worker
was behind the line to assemble and serve the hot items.

The factors which influence waiting time at a given meal are both
numerous and complex. Flight operations, scheduled General Quarters, and
man-overbeard drills have a significant effect. In the results summarized
above, all meals for which data were taken have been included and thus the
results were influenced by the fact that all of these special situations
occurred during the data collection period.

THROUGHPUT RATE

A primary component of throughput involved the serving line capacity
of the system. Saratoga's pre-test forward EDF was capable of serving 5.7
men per minute on the average from the one serving line that was in use.
Only rarely was this serving line observed maintaining a sustained rate.
Post-test Saratoga was able to improve the old rate by 18% by raising
the service rate to an average of 6.7 for the meals observed. Apart from
increasing the serving rate on the one line, an additional serving line
was opened. Theserving rate on the average for that line was also 6.7 men
per minute. The men per minute that now can be served represented a 235%
relative increase.

A final comment concerning serving rates must be made. In the new
system, serving rates at the beginning of a meal were extremely high.
A line build-up prior to opening the EDF quickly disappeared as serving
rates of the pre-packaged entrees often reached as high as 14 to 18 men
per minute on both serving lines for a short-period of time when the EDF
started meal service.

The fast food EDF required the very high throughput that was achieved.
With the serving rates obtained, a potential 804 diners can be delivered
into the dining areas. This represents 110% increase over the old system
and has been achieved on several occasions. Under the old system, the
dining area seating provided 96 spaces for diners. With a measured
average eating-time of roughly 12 minutes, seating would have been insufficient
to accept the diners entering the dining areas. Average actual eating-time
is now 10 minutes which represents a 9% decrease over pre-test eating times
and 5.2 potential turnovers of the dining area. Preliminary analysis of the
pre-test system had accented this potential problem; therefore, seating had
been increased by 69% to a total of 162 eating spaces and was therefore
capable of meeting the throughput that had been achieved since 5.2 turnovers
multiplied by 162 spaces to eat approximates 840 seatings per hour.
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Analysis of attendance and eating times in the fast food system
indicated that while not every meal required this high throughput, many
did. Between 40 and 45% of those who attended the meal arrived in the
first hour of operation; therefore, with attendance ranging as high as
2000 to 2400, as many as 1100 men had entered the system during the first
60 minutes, requiring maximm galley throughput.

CUSTOMER OPINION

Foodservice aboard the Saratoga during the 1977 pre-test was rated
the least satisfying out of 9 morale-related aspects of Navy life, when a
question dealing with the quality of life aboard ships was asked. Data
collection during the 1978 Mediterranean deployment was directed towards
determining whether the pre-test ranking of foodservice had changed. A
change from 9th to 6th place in the forward EDF had taken place. Rankings
in the aft facility had remained about the same 7 to 8. This was a marked
improvement for the forward EDF when one considers that to change the basic
attitudes towards these aspects of Navy life in such a short time span was
very difficult.

Sailors were asked to compare their ship's EDF to those aboard other
ships on which they had served. In pre-test surveys, only 23% indicated
that the Saratoga's EDF's were better in some degree than other ships.
After the fast food system was introduced, 47% of the sample responded
that the forward EDF was better in some degree than other ship's EDF's.
This represents a relative increase of over 100%.

Food acceptance evaluations by Saratoga enlisted personnel have
also increased. The average overall rating for the post-test was 6.69
which falls between like slightl<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>