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FOOD SERVICE SYSTEM ENGINEERING CONSULTANT REVIEW

SUMMARY

The Army had decided to construct a new Walter Reed Army Hospital (WRAH),
which was to be of the latest technical design utilizing state-of-the~art
in medical care delivery technology. From the onset of planning in 1970
for the new food service system, an anticipated requirement existed for
a final review and development of technical procedures and specifications
required to implement the new system. In-house technical knowledge,
skills, and equipment for this study were not available to develop the
required procedures and technical operating information for the new food
service system. Stephens-Bangs Associates was awarded a consultant
review contract in 1975, It was concluded that: (1) The objectives of
the contractual effort were met; and (2) The Technical Narrative can
serve as a useful document for WRAMC Food Service officials to use in
developing specific operating procedures for the new food service system.
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1. INTRODUCTION:

1.1 Purpose. The purpose of this study was to evaluate and report
the capabilities of the food service system at the new Walter Reed Army
Hospital, to include technical narrative of food service through receiv-
ing, production, packaging, freezing, storage, and service.

1.2 Background. The Army had decided to construct a new Walter
Reed Army Hospital (WRAH), which was to be of the latest technical design
utilizing state-of-the-art in medical care delivery technology. From the
onset of planning in 1970 for the new food service system, an anticipated
requirement existed for a final review and development of technical
procedures and specifications required to implement the new system. In-
house technical knowledge, skills, and equipment for this study were not
availlable to develop the required procedures and technical operating
information for the new food service system. This led to the award of
an engineering consultant review contract to Stephens-Bangs Associates

in 1975.
2, OBJECTIVES: The objectives of this study were to:

2.1 Develop engineering specifications and drawings for semi-automated
ware washings. 2

2.2 Conduct subsystem testing of patient tray delivery systems.

2.3 Provide preliminary drawings and a draft technical narrative for
the semi-automatic patient tray assembly subsystem.

2.4 Analyze the WRAMC food storage capabilities.
2.5 Conduct a production analysis for the food production subsystem.

2.5 Provide draft technical narratives for receipt, .storage, issue,
ingredient preparation and evaluation of subsystems.

3. METHODOLOGY: The contractor performed an on-site technical appraisal
to address the study objectives. The appraisal was based on blueprints/
architectural drawings, conversations with the WRAMC food service officials
and personnel observations of the new facility. These data were used to
develop system requirements.

The contractor used his knowledge of the state-of-the-art of food
service operations to develop alternative systems and procedures from which
proposed systems and procedures were chosen and incorporated into the
technical narrative and other documents furnished to WRAMC.




4. FINDINGS:

4.1 The technical narrative describes the semi-automated warewashing
system in considerable detail as Sub-System8. The contractor furnished
additional specifications and drawings to WRAMC personnel.

4.2 Although details of the testing of the patient tray delivery
sub-system were furnished directly to the Food Service operators, the
contractor provided a treatise on the sub-system in Part 7 of the
technical narrative.

4.3 The technical narrative discussed the semi-automatic patient
tray assenbly in Part 6; preliminary drawings were provided to WRAMC
personnel.

4.4 Food storage capabilities of WRAMC Food Service are addressed
as Sub-System 2 of the Technical Narrative.

4.5 The Technical Narrative addresses food production as part of
Sub-System 4.

4.6 The Technical Narrative discusses receipt, storage, and issue
as Sub-System 2. Ingredient preparation is included as Sub-System 3.
Results of the Sub-Systems test were furnished under separate cover
directly to WRAMC personnel.

5. DISCUSSION:

5.1 There were six objectives associated with the contractual efforts
as stated in paragraph 2 above. All objectives were addressed by the con-
tractor and were met to the satisfaction of WRAMC Food Service operating
officials. Some of the objectives related to the contractor furnishing
specific engineering drawings and specifications, plus performing specific
test. These items are not considered appropriate to include in the final
report and are therefore, not included.

5.2 The contractor furnished WRAMC Food Service Division a Technical
Narrative dated 2 May 1977 which is included in this report as Appendix A.
The Introduction to the Technical Narrative explains that it is designed to
facilitate an understanding of the Food Service Division's complex internal
relationships, as well as it's service and educational relationships to
patients and staff.

6. CONCLUSIONS:
6.1 The objectives of the contractual efforts were met.
6.2 The Technical Narrative at Appendix A can serve as a useful source

document for WRAMC Food Service officials to use in developing specific
operating procedures for the new food service system.




7. RECOMMENDATIONS: That Food Service officials at WRAMC use the Technical
Narrative (Appendix A) in developing operating procedures for the new food
service system.

8. REFERENCE: Contract No. DADA 15-75-C-0087 (21), 21 Jan 75, issued by
P & C Branch, Contract Administration, Walter Reed Army Medical Center,
Washington, DC 20012, with changes.
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Narrative describes the Food Service Dlvislon's

systems of operation.

It Is designed to facllitate understanding of the Food

Service Divislion's complex Internal relatlionshlips, 2s well

as Its' service and educational relationships to patients

and staff,

The material has been organized Into sub-systems dealling

with the followlng toplcs:

Procurement and Inventory

Recelpt, Storage and Issue

Ingredient Preparation and Assembly
Productlon, Packagling, Labelling and Freezing
Menu and Patient Menu Selectlion

Patient Tray Assembly

Patient Tray Distribution

Warewashing

Dining Room and Servery

Food Quality Standards
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SUB-SYSTEM | - PROCUREMENT AND INVENTORY SUB-SYSTEM

Thls sectlon describes the system used to order, Inventory

and control the use of goods at WRAMC.

The procurement and Inventory sub-system assists the Chlef,
Food Production In ordering foods at the proper time and In
the proper quantity for timely production at+ WRAMC. [t Is
based on the menu, the Inventory and historical data derived
from the census and the actual service quantities of each
food Item. A computer maintains flles of all parameters and

performs all calculations requlred to establlish procurement

amounts.

The Inventory system contlnuously malntains, on a theoretical
basls, all products as purchased, (the raw goods Inventory),
as well as goods produced on the premlises and held In low
temperature storage (the finished goods Inventory). A
physical Inventory Is done monthly to comply with U. S. Army

accounting requirements.

PROCUREMENT PROCEDURES

Procurement for service Is determined on the basis of Inventory,
planned productlion and usage. The planning function Is

stralghtforward. It |s of course, based on the menu. One




Mu
(1) day's menu |Is consldered as a separate entlty, although

any number of day's menus may be consldered at any plannling

meetling.

In order to meet U. S. Army tIme requirements for ordering,
Inltlal planning must beglin months prior to the actual
service date. Inltlal orders for meats and frozen foods may
be reviewed and revlsed untl] the deadllne date for the
Issulng of procurement documents for a speclflc dellvery
date. Once lssued however, the procurement docum§n+s may
not be readlly revlsed; procurement documents for dry goods
may not be revilsed under any condlitlons. Perlshable [tems
such as produce and dalry products (except mlIlk), are revlewed
and procurement orders lssued twlce week]y. MIlk and bread,
which are ordered on a flve (5) tImes weekly basls, are
ordered accordling to a par Inventory procedure. However,
extraordinary use of these products Is noted on the reclpes
so that provislon for thelr use as an Ingredlent may be

made.
The steps of the procurement procedure are as follows:
I. Revliew and, If necessary, revise menu for a speclflc
service date
2. Project 5 census i

3 Project the service requlirements

10
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4, Asslign a productlion date

. Identlfy quantltles to be produced

5
6. Identlfy quantlitles to be procured
7. Asslgn dellvery dates

8

. Issue procurement documents

Non-food supplles are also a part of thls system, and are

ordered accordling to prlor experlence.
All of the steps are repeated for the Inltlal plannlng and
whenever any revislon to the orliglnal plan Is belng consldered.

These steps are detalled In the followling pages:

1. REVIEWING THE MENU

The WRAMC menu Is cycllc. It Is fully described
In sub-sectlon 5. Each secffon of the menu cycle
Is rotated In order and asslgned to a calendar
date. Any menu under dlscussion wlll have been
asslgned specltflc servlice dates. The menu may be
revised to reflect holldays, seasonallty, cost
constralnts, unsultably palred selecflons.'e*c. A
major revislon to a day's menu, for Instance for
Christmas Day, may well entall changes to several
others. Thls type of change Is reviewed on a

printed copy of the menu.

11
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PROJECTING THE CENSUS

The DR census and patlent censuses, by dlet category,
are projected on an hlstorlcal basls of the same
date In previous years and the same day In precedling

weeks.

PROJECTING SERVICE REQUIREMENTS

The number of servlings of each menu Item In each
dlet category that wlll be required Is projected

on an hlstorlcal basls that Is expresse& as a
percentage of the census proJectlun for each
category, DR and patlent. The hlstorlical basls of
these flgures are developed from actual use flgures
obtalned from the tray assembly's [oad sheets,
descrlibed In sub-system 6, and from cafeterla

sales. The serving requlrements thus establlshed

‘are used for temperling frozen foods for tray Ilne

assembly and preparing/tempering foods for dinlng

room service. ' 4

ASSIGNING A PRODUCTION DATE

In order to facllltate procdrement, each menu [tem
Is asslgned a productlon date. Even Items such as
canned frult whose only preparatlon conslsts of

opening the can, are asslgned a "productfon" date.

Although these Items need only be opened, thelr

12
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asslgnment to a productlon date Insures that they
are avallable. The Chlef, Food Producflén or hls
representative then plans the productlon of the
menu Jtems requlring detalled work steps. Thls
planning must be slated between the éarllesf
avallable scheduled dellvery date and the date of
service. Plannlng may be done on a hard cover
copy of the previously establlshed productlon
schedule. The followlng parameters, In addltlon

to scheduled dellvery and service dafes; are
consldered: product shelf Il1fe, frozen storage
space'avallabllliy and labor and equlpment avallab{llfy
on a glveﬁ productlon day. [f It becomes necessary
to alter previously establlshed productlon runs,
they are altered In these terms as well as the
already establlshed dellvery dates for thelr
Ingredlents. Personnel may be asslgned to produce
thls Item at a speclflc tIme on an historlcal
basls. Major equlpment usage and estimated tIme

of productlon are establlshed on the same basls.

ESTABLISHING THE AMOUNTS TO BE PRODUCED

Once the number of servings requlred and the
servlice date have been declded, the Inventory

requlrements are calculated. Thls calculatlon Is:

13 .
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Servings In Inventory
+ Servings to be produced between now and
new production date

- Safety level

= Avallable servings

Servings requlred

- Avallable servlings

= Productlon requlrements

The safety level referred to In thls formula Is applled only

to ltems to be produced for low temperature storage. These

levels are establlshed by the Chlef, Food Productlon. It Is

the Ievei below which rotating Inventory of the product

should not fall. These "reserve servings" are used for

patlents who do not care for the menu ltems belng offered,

or have hlighly quallfled dlet requlrements.

[DENTIFYING THE QUANTITIES TC BE PROCURED

Once the date of productlion and the quantlitles to

be produced of each Item have been determlined, the
Ingredlent amounts that need to be purchased for
each ltem to be served are calculated. Each service
Item's production gulde or reclpe, !s computer
calculated to yleld the number of servings requlred.
Then the amounts for ldentlcal Ingredlents are

totalled and converted to the nearest avallable

14
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purchase unit amount that Is most economically
bought by WRAMC. |t must be noted that some
production guides wlll only contaln one (1)
Ingredient, l.e., chlilled peach slices wlll contaln

only canned peach slices In heavy syrup.
The calculation for each Ingredient Is as follows:

Quantity In Inventory

+

Quantity to be dellvered between now and
new productlon date

- Reserve level

Avallable quantity

Quantlity needed for service

|+

Avallable quantity

Quanfl+y to procure (converted to purchase

units)

The reserve level In thls calculation Is applied

to basic Items that occur frequently as Ingredients
In many reclpes, such as flour, sugar, salt,
cannedlfomafoes, etc. An avallable supply of

these Items assures a certain degree of production

and menu flexiblility.

15




It has been essentlal to establlsh the edlble
(usable) portlon welghts of purchased unlts, such
as cases, boxes, e+c.~so that the conversfon from
Ingredlent amount to purchase unlt can be made.
Additlonally, 1t has been necessary to convert
volumes to welght since reclipes are frequently
wrltten In volumes of Items that are purchased by

welght.

ASSIGNING DELIVERY DATES

Once the quantlitles to be procured and the production
dates have been establlshed, the dellvery dates of
each requlred reclpe Ingredlent may be assligned to
regularly scheduled dellverles of that category of
Items (produce, dry goods, meat, etc.). I+ may

well be that a new procurement requlirement for a
glven date Is [n addlitlon to élready establlshed
needs for the same Ingredlent. Thls Is true of

baslc ltems such as_flour. sugar, salt, cheese,

etc.

Like Items assligned for dellvery on the same date
but needed for dlfferent productlon dates, wlll be
totalled and appear as one (1) Item on procurement

documents.

16




8. [SSUING PROCUREMENT DOCUMENTS

Procurement documents are Issued In tImely fashlon

to meet U. S. Army requlrements; they Include

requlired purchase order documentatlon, number of

purchase unlts, the purchase unlt, name and speclflcatlon
of the Item, dellvery date, tIme and locatlon of

dellvery and all other Informatlion requlred by U.

S. Army procurement documents.

TIMING OF THE PROCUREMENT PROCEDURES

All of the steps for the procurement procedure must be done
at the tIme of Inttlal planning and at the procurement time

deadllne.

As the tIme for productlon nears, steps i, 2, 3, 4, 5 and 6
(through the flrst part of the calculatlion, "avallable
quantitlies") are reviewed. [f the orliglinal plannlng quantlitles
must be revised downward, the product, If It lends Itself to
thls, may be prepared and kept In low temperature storage or
the unneeded raw Ingredlents, If used on a contlnulng basls,
may be held In rotatlng Inventory; they wlll be adjusted out

by the next revlislion of the procurement process. I[If the
Ingredlents are not used on a contlnulng basls and are

perishable, they may be frozen. [f the product or Ingredlent

17




cannot be frozen, they must be added as a meal revislon. [f
the orlginal planning quantlitles must be revlised upward, a
speclal procurement may have to be obtalned or the menu
revlsed; thls depends heavily on the "safety and reserve"
levels of 1tems held In low temperature or dry storage and
on Items whlch were produced even though not Immedlately

needed when Inltlal planning quantitles were reduced.

As the tIme of servlice nears, steps 1, 2, 3, 4 and 5 (through
the flrst step of the calculation, "avallable servings") are
reviewed. Upward and downward revislons of service needs

are handled as designated tn the prevlious paragraph for

productlon revislons.

INVENTORY

The Inventory, or goods on hand, control system at WRAMC Is
a perpetual one. [t monitors raw or purchased goods (raw
Inventory) as well as goods produced on premlses and held In
low temperature storage (flnlshed Inventory). Slnce the
entlre procurement system depends on the accuracy of the
Inventory record system, 1+ must be closely controlled.
Goods, when recelved, are accurately welghed and/ or counted
and thls Informatlon recorded. There Is proviston on the
recelving dock for entering such Informatlion directly Into

Inventory records.

18




Goods, when lssued, are accurately welghed and/or counted.

In order to assure the accuracy of the Inventory Informatlon,
all raw Ingredlents Issue orders are forwarded to the Ingredlent
room where they are revlsed upward or downward, according to

Its stock of goods on hand, and then sent to the stores area

so that actual Issue amounts may be fecorded. This Is

mandatory because of varlatlon In procurement vs. reclpe
Ingredlent amounts and because of the way Ingredlents are

quantifled In reclpes vs. the way they are Issued.

A slot Inventory system Is used to house raw and fiInlshed
goods. Informatlon regarding thls movement of goods wlithln

slots |s forwarded to Inventory records.

An actual physlcal Inventory Is done monthly to comply wlth

U. S. Army requlrements.

INTERFACE WITH OTHER SUB-SYSTEMS

The procurement system, Is I[ntegrally dependent on the
recelpt/Inventory, lssue, Ingredlent processing and production
sub-systems. [t Interfmces wlth these systems, provlding

and recelving Information.

The procurement system provides the recelving dock with a

copy of procurement orders, so that dellverles may be antlclpated

19
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and checked for accuracy of quallty and quantlity. It recelves
Informatlion regarding actual dellvery date and quantities

from the recelpt area.

The procurement system provides the Inventory/issue area
with a dalily requlisiticn. This requisition Is divided Into

filve (5) sectlons, by dellvery areas:

l. Productlion area's porflon/seai/label areas
2. Production
. 8 Dinlng Room/Servery

4, Tray assembly

5. Ingredient rooms

Each part of the requisition contains the dellvery address,
dellvery day/date and time, slot address, names of the Items

and the amount requisitioned. The goods delivered to all

areas are In unopened unlt use packages. Whlle broken cases

are handled by the Issue area, broken packages, cans, etc.,

are not. The Ingredient room requlisition, due to Its partlcular
functlions, has additional Information described In sub-

system 3.

The dally requislition Includes finlshed goods to be tempered
for patlent tray service. This notlifles Issue of the [tems
to be removed from low temperature storage to normal temperature

storage. The orders |lst the day/date and time tempering Is
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to begln, the menu ltem and dlet type and the number to be

lssued,'and the Intended date of service.

The procurement system recelves from Inventory/lIssue any

movement of goods wlthln the slot Inventory system. Addltlonally,
1t recelves back the dally requlsltlon that has been adjusted

by both lssulng and lngredlep+ room personnel so that the

perpetual Inventory may be updated.

The procurement system provlides the Ingredient prdcesslng
area wlith the following Informatlon:
i Dally requlisitlon and Ingredlent processing orders
2. Productlon gulde check Ilst labels
¥, Ingredlent labels
4. Productlon schedule
Items | through 3 are descrlbed In sub-system 3. [tem

4 |s descrlbed In sub-system 4.

The procurement system provides the productlon area wlth a
productlon schedule and productlon guldes for each Item to

be processed.

The productlon schedule Ilsts ltems to be produced In chronologlcal
order accordlng to the scheduled production tIme. [t contalns
the followlng Informatlion:

I. The productlon day and date

21
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7 Time of productlion for each Item, which has been
correlated with the time of dellivery from storage
or Ingredlient processing areas

Be Each 1tem, by diet type, to be produced in chronologlical

order
4, Number of servings of each Item to be produced
9. The major plece or pleces of equlpment required

for production
6 Estimated tIme of production
e Personnel assligned to the task
8. The Intended service dates
9, Whether the product will be frozen, refrigerated

or served Immediately

Thls form Is revised by the Chlef, Food Productlon as required
and as dlictated by factors such as storage life, frozen
storage space, personnel and equlpment availablllity as well

as dellvery schedules.

The productlion guldes lnclﬁde all directlions and Information
required by the cook to prepare the product and the Information
already noted as a part of the productlon schedule. The

cook recelves a llst of Ingredients and thelr amounts as a

cross control on the Ingredlent processing area.

22
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The portion/seal/label area of the productlion area recelves

a separate schedule, correlated with dellvery from and to

Issue,

room.

2.
3.

productlion, Ingredlent room, tray assembly and dinlng

It shows the followling:

Productlion day and date

Explration

Dellivery time to and from this area

Each Item by dlet type to be processed In chronological
order .

Slze of portions or amounts to be placed In each
contalner

Size of contalner

Total number of contalners to be filled

Sealing method

Destlination

Procurement recelives from the portion/seal/label area of

production the actual number of servings of each item placed

in low temperature storage on a given production date by

patient dlet type and dining room bulk pack. This Information

is also provided to the quallty assurance sectlion.

23
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SUB-SYSTEM 2 - RECEIPT, STORAGE AND ISSUE

Thls sub-system descrlibes how goods are recelved, stored and

Issued at WRAMC.

RECEIPT

Recelpt of all products to be used by the WRAMC Food Service
Division Is via It's own covered dock. The dock has seven
parking positions with space for three to slx frucks; dependling
on thelr size. Trucks and dellvery vehicles ramp up to the
third floor level, where the Food Service Division supplies;
non-food and dry, refrigerated and frozen foods, are stored.
Meats and fresh produce are recelved and processed at Foreéf
Glen; fhey are then racked on ACTS (Automatic Cart Transport

System) vehicles and trucked to the hospltal.

Purveyor procured and off-premise procured supplies are off
loaded onto platform or ACTS carts. The Food Service Division
counts and welghs all products and suppllies In the appropriate
manner. Large shipments are welghed on the 7' x 7' platform-
scale, flush with the floor, located on the dock; the remote
dlal of this scale Is located In the recelving room. Small
Individual packages may be welghed on a moblle scale. After
welghing, the goods are wheeled Into the recelving corridor

and Inspected by Food Service personnel for condition.

24




Goods not meeting speclflicatlions are held for dlsposlition.
Approved-goods are recelved by the Food Service Division;
they are ldentifled as belonging to Food Service Divislon,
marked as to date of recelpt, and entered Into Inventory

records.

On-premise procurred foods processed at Forest Glen need
only be checked against requisitions as all other steps In
the recelpt processing will have been done at the time of

dellvery to the base.
Accepted products are transferred to various areas:

e Manually via platform truck to paper, central
detergent, or non-food storage areas

Z. Manually, via platform truck to +he dry storage
area

3. Via the ACTS to refrigerated storage

4, Via the ACTS to direct use areas such as the

dining room and tray |ine.
The ACTS (Automated Cart Transport System) clrcles throughout

the third floor Food Service Division and loops through the

varlocus storage areas. |t |Is a motor driven belt contalining
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graspling hooks. Speclally designed carts that accept these
grasping hooks are used. There are call statlions scattered
throughout the third floor where an empty hook or an empty

cart may be requested.

Carts are sent to thelr destination by dialing the appropriate

code. These codes are posted at all ACTS call statlons.

STORAGE

There are flve distinct storage areas at WRAMC: Non-Food,
Paper, Dry, Low Temperatuire Refrigeration, Normal Temperature
Refrigeration, and Detergent. The Detergent Storage will be

dliscussed In conjunction with Sub-System 8, Warewashlng.

PAPER STORAGE: Paper Is stored In the non-food area and,
as requlisitioned, transferred to a paper storage room In the

production area, close to use areas.

. DRY STORAGE: Dry storage Is accomplished at WRAMC In a

single room employlng the followlng types of storage:

l. Pallets - Pallets are used for case or packaged
goods moved In relatively large quantitlies, such
as canned frults In syrup, canned vegetables,

sugar, flour, etc.
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2. Moblle Shelving - These are hand loaded and off
loaded. The moblle shelving Is used for the
storage of low volume and Infrequently used |tems
such as splces, flavorings and speclial dlet products

(other than calorle and sodium restricted), etc.

D Gravity Flow Shelving - This shelving Is manually
loaded from the back, Ilke Items only behind each
other, and manually off loaded from the front
directiy onto a skate wheel gravity convéydr.
Thus, ltems wiil accumulate at the low end of the
conveyor and be ready for ACTS dellvery to use
areas with a minimum of effort. One conveyor
serves both banks of shelving. The gravity flow
shelving Is used for the storage of moderate use
Items In case or unit lots such as calorie and
sodlum restricted products, tomato paste, soup

bases, etc.

Products In dry storage are removed from storage location on
a flrst~In/flrst-out basis and collected on ACTS vehicles
according to iIntended use and distribution. Broken unit use

packages, but no broken packages, are handled.
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All cartons are labeled as to the Intended usage area except
those for the Ingredlent room. Dlrect use foods such as
crackers and condiments that require no processing, wlll be
sent dlirectly to the dining room, the tray line, or to the
portion/seal/label area. All other products are sent to the
Ingredient room for package breakdown and pre-processing In
the amount and at the time speclflied by the computerlzed

production plannlng system, described In Sub-System |.

LOW TEMPERATURE REFRIGERATION STORAGE: Products réqulrlng
low temperature storage are moved from the receiving corridor
via the ACTS to the freezer, maintalned af‘-IO degrees. The
freezer contalns an ACTS statlion. Prepared patient and
dining room meals (finished goods) are stored here. These
finished goods are recelved In baskets directly from the
nitrogen freezing system via 6 skate wheel gravity conveyor.
Patlent portions of finlished foods are stored in baskets; a
basket contains only one type of food. Finished foods for
the dlnlhg room are held In baskets In standard size half-
pans; a basket contains only one type of food. The baskets
are removed from the conveyor, accumulated on moblle carts
In the freezer and then taken to appropriate shelving. The

freezer contains the following types of shelving:

Gravity Flow Shelving - There are two banks of this

shelving In the center of the freezer.
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These shelves are used primarlily for the storage of raw
food products (in covered clean contalners), high

volume dining room foods, and regular and some speclal
dlet patlent foods., These sectlons are manually loaded
from the back, llke Items only behind each other, and
manually off loaded from the front directly onto a

skate wheel gravity conveyor. Products accumulate

around the corner, stagling at the end of another conveyor:
one such conveyor located at the ACTS statlon and

another at the entrance to the normal temperature

refrigerators.

Moblle Shelving - These shelves are hand loaded and off
loaded. They are used primarily for the storage of low
volume raw foods and modiflied diet patient finished

foods.

Products are unloaded from storage shelves or conveyors to
ACTS vehicles. They proceed via the ACTS to service or
processing areas or to normal temperature refrigeration;
carts may be manually dellvered to the adjacent normal

temperature refrigeration.
NORMAL TEMPERATURE REFRIGERATION STORAGE: The walk=-in

refrigerated areas at WRAMC are malnfalﬁed at 36 degrees.

Products are removed from all refrigerated storage In a
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first-in/flrst-out basis; thls necessltates the Identifyling

of foods that appear on the menu on a dally basls, with the

date and time that they were produced or removed from the

freezer.,

removal

|f not used within 72 hours of production or

from the freezer, they are dliscarded.

There are 5 walk-In refrigerated areas:

The maln normal temperature storage box Is located
between the freezer and ingredlent rooms. Products
are moved here via the ACTS from the recélvlng
corrldor, the chilled Ingredient room, low temperature
refrigeration or manually from low temperature
refrigeration and the Ingredient room. The room
éonfalns two ACTS stations, and the following

types of shelving:

a. Moblle Pallets - Pallets are hand or machline
loaded and off-loaded. They are used for
case packaged goods moved In relatively large
quantlities, such as milk, butter, produce and

frozen raw products to be thawed.

b. Moblle Shelving Racks - These are hand ioaded

and off-loaded. They are used for low volume
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or Infrequently used ltems such as bulk
product produced In the Ingredlient rooms but

not yet portlioned.

€ Gravity Flow Shelving - These are two (2)
banks of thls shelving, manually loaded from
the back, Ilke Items only behlnd each other,
and manually off-loaded from the front,
dlrectly onto skate wheel conveyors. I[tems
accumulate at the far end of the cénVeyor and
are ready for transfer to use areas wlith a
minimum of effort. Thls shelving Is used for
moderate use products In case or unl+ dlstrlbutlion
such as pre-por#loﬁed Julces and processed
foods that technlcally cannot be frozen.
Products are coilected In ACTS vehlcles and
moved vlia the ACTS to the lngredlent rooms,
productlon or patlent tray Ilne. They may
also be moved marually to the Ingredfent
room. ACTS carts fllled In the Ingredlent
rooms accordlng to productlion guldes are

staged here untll thelr dellvery tIme arrives.

2. The normal temperature storage box In the productlon
area Is malntalned at 36 deqrees. Product lIs

moved here via the ACTS from the Ingredlent rooms
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where 1t has been assembled Into production gulde
requlrements and ghere each cart has been properly
marked as to usage, and from the productlon area
awalting further processing. Thus, thls area will
house ACTS vehlcles contalnlng covered raw and

finlshed goods.

The normal temperature storage box In the tray
Ilne area. Products are moved here vla the ACTS
from recelving and from Iow.and normal temperature
refrigeratlion or manually from low temperature
refrigeratlon and productlon/portlionfng. Items to
be served at all meals arrive on a dally basls.
[tems for a speclflc meal are sent at a scheduled
time before that meal. Thus, the area wlll house

ACTS vehlcles.

The dinlng room servery has two normal temperature
rooms. Products wlll be moved near here via the
ACTS from recelving, and low and normal temperature

refrigeration. These areas will house ACTS vehlcles.

The lIssuance of goods to the varlous use areas at WRAMC Is

actlvated by computer generated requlsitfon. Flinlshed goods
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are requlilsitioned In sufficlient time to allow them to thaw
before reheating and service. These products are labeled
with the date, meal, and place of service as they are moved
from the freezer to normal temperature refrigeration. They
must be used wlithin 72 hours. Raw goods are requlisitioned

three days In advance of productlion and/or service.

Before lIssuance, the dally requlsition ls sent to the Ingredlient

room. At the end of the processing day, the supervisor
notes unassigned goodsvappllcable to the new order. These
are placed.on a shelf (rack) labeled "for _____ day's use
only". The adjusted requlsition Is then forwarded to the
Issue area two days In advance. The Issue area assembles
the requlsffloned Items and stores them In appropriate

areas: dry, low, or normal temperature refrigeration.

One day In advance o% productlion, requlisitioned goods are
sent to Ingredlent processing according to schedule. The
Issue area then makes the final adJustments In the dally
requisition and forwards it to Automatic Data Processing so

that the perpefual Inventory may be updated.

They are thawed In fhe.normal temperature refrigerator and

appropriately labeled.
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SUB-SYSTEM 3 - INGREDIENT PREPARATION AND ASSEMBLY

Thls sectlon describes the flow of goods to the Ingredient
Room, thelr processing there, and the dellvery of processed

goods to use areas.

The Ingredlient Room recelves goods from storage areas: dry,
norma l and low temperature refrigeration and from Forest
Glen, where meats and produce have already been partlally

processed. >|ngred|en? Room personnel weigh or measure and

process all foods as directed by computer-generated rethslflons.

They properly label and store all products, then send the
products to use areas: productlon, tray assembly and the

Dining Room, at the appolinted times.

The Ingredient Room distributes all foods, with the exception
of dlrect use Items such as crackers and condiments. These

are sent dlirectly to the tray assembly or dining room areas.

With the exceptlion of flour, sugar and splices all undistributed
goods recelved from dry stores, both opened and unopened,

are stored In the normal or low temperature refrigerators

which are con?lgqoué with the Ingredlent processing area.

The normal and léw temperature refrigerators are an Important

adjutant to the Ingredlent area. Each has a speclflc area
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set aslde In |t for staging processed Ingredlients. These
refrligerated arsas have open spaces which are used to store

ACTS vehlicles during loading and unloadling.

To minimize the refrigerated storage requlrement Snd prevent
~dual Inventorles from belng.esfabllshed, one In dry stores
and one In the refrligerator, the Ingredlent processing
functlion recelves broken cases from dry storage. To preserve
the Integrlty of Its functlon, 1+ does not recelve broken
unlt use lfgms from dry storage. The Ingredlent processling
functlion Is separate from that of.s+orage.

Ingredient room personnel manually adjust computer generated
dally requlsitions In order to copfrol the usage of goods
that have been opened or are on hand, but were not fully
required for use In a glven production gulide or guides. The
adjusted dally requisition is returned to ADP for on-going

reconclllatlion of the perpetual inventory.

The Ingredient Room recelves the following computer print

outs to asslst Its operation:
). Dally Requisition and Ingredlent Processing Order: A

list of each Item requlired for the day, Its package

welght (or as purchased and edible portion welghts) and
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the product for which It Is Intended. An bverage waste
factor for each Item requliring It has been applled.

The form In whlich the lItem Is requlred (chopped, slliced,
etc.) and Its edible portion welghts appear as sub-
headings. Thls order Is adjJusted to actual needs and
refﬁrned to ADP for use In updating the perpetual
Inventory. !tems are grouped by dellvery flmes to the

ingredient room.

Items In dry storage are assembled In scheduled~amoun+s
according to the adjusted dalily requisition and placed
on ACTS vehlcles; they are automatically sent to the
Ingredient Room. |tems to be processed in the normal
temperature Ingredlent Room are manually taken to It
from the ACTS station In the chllled lngredienf room.
Items In low and normal refrigeration storage are
automatically and/or manually brought to the normal
temperature refrigerator alsle space adjacent to the
Ingredient processling area or dlhecfly tc the ingredient
room. Produce and meat Items which suffer répld quallty
deterloration after processing are dellvered to the

area last. |Items that do not do so are delivered to

the area flrst,
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ProducflonvGulde And Production Gulide Label:

A self-sticking label that withstands refrigeration,

for each production gulde Item to be prepared on that

day. |t llists the name of the productlion gulde for

which Ingredlents need to be processed and/or grouped,

the dellvery destination and scheduies of dellvery date

and time. The label also provides an ACTS destination
address such as B2 or A9, so that carts on which Ingredients
are to be placed can be arranged and located easliy;

this address Is based on productlion schedules.

The labels are placed on ACTS vehlcles In the Ingredient
processing area of the normal temperature refrlgerator.
As each Ingredlent and cooking utensi| are placed on

the vehicle it Is checked off on the Production Gulde.

A supervisor checks for completion, makes correctlons

as requlired, certifles for delfvery and then places the
gulde In the ACTS vehfcle so that It may be used for
production. The Productlon Guide contalns all of the
Information contalned onlfhe label, but further |llsts

each Ingredient and 1ts required amount.

Ingredient Label:

A self-sticking label that withstands refrigeration Is
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provided ;or each Ingredlient and Is placed on the
contalner as It Is prepared. This Ilsts name of the
Ingredlient, edible portion welght, deslred form, Productlion
Gulde for which It Is Intended and the dellivery date

and time. As requlired, Ingredient room personnel

correct the actual poundage of foods Issued If It

differs from the pre-printed amount; thls Is particularly

true of meats.

Items requliring tempering before processing will have a one
to three day lead time, but normally the Ingredient Room

works to the day of productlon and service.

All procesélng for a raw food Is done at a single time. For
Instance, the Ingredlient processing order |Ists a total
requirement of 95 Ibs. (APi of Celery for Tuesday's productlion
and service: 5C Ibs. (EP) as hearts for the dining room, 34
Ibs. (EP) Jullenned for Chow Meln In the productlion area:

a total of 84 Ibs. edible portion. When the 95 Ibs. of

Celery Is dellvered, it Is washed, processed and the appropriate

quantities of each form processed as requested.

There are two (2) distinct Ingredient Room sections: a

chliiled room used primarlly for the processing of raw meat
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products and a normal temperature room used for the processing
of all other products. The chllled room, lenfalned at 50
degrees, éontalns a breading machline, a patty machine, a

bacon slicer, a mixer, and a tenderlzer. [Each Is used as

the name Implies except the bacon sllicer, will be used to
slice processed meat. The patty machine Is used to form

ltems such as ovals for sallsbury steak and meat ballé,

which are mixed In this area. The breading machline Is used
for the coating of chlckeﬁ to be frled and for cutlets,

fish, etc., when the product Is partlally frozen.

The normal temperature lIngredient room Is a processing and

preparation area for produce and all canned and dry goods.

Canned goods are opened, drained If required, and welghed or

measured.

Spices, flour, sugar, salt and other dry goods are measured
or welghed and may be comblined for dellvery to the preparation

area.

Fresh produce Is washéd. dried and prepared as requested.
If necessary, produce Is manually, or automatically peeled.
It Is then processed to the required slize and shape In the

approprliate machline.
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Salads and desserts that did not require cooking but do

require blending are mixed here.

As each Ingredient Is processed and/or welghed and measured,
It Is contalnerized and covered. Each contalner |s marked
with the pre-printed Ingredlent labelg ACTS vehicles or a
sectlon of an ACTS vehlcle are addressed by production gulde

label and statloned In the normal temperature refrigerator.

Each food Is assigned to an employee. Tﬂls of coursé,
varles accordingly to needs. The Celery requirement may be
so hlgh as to be assigned to two men, two hours each.
Splces, flour, sugar and other dry goods may requlre 6nly

one hour.

As the weighing, measuring, contalnerlzation and labeling of
each type of food, (or foods) proceeds, the various contalners
are collected on an ACTS cart. When that Item Is complete,

or the group of Items Is complete (If they are not perlishable),
they are taken to the refrigerator and staged fémporarlly or
Immediately placed on the appropriate cart, addressed with a
checklist label. The Ingredient Is then checked off the

cart label. Kffer the last lngredlqnf has been placed on

the carts, a supervisor or group of supervisors checks for

complietion and Initlals the checkllist label.
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The carts leave the normal temperature refrigerator via the
ACTS at the scheduled tIme on the dellvery date. A computer

printed delivery schedule is provided for thls purpose.

An Ingredient processing supervisor, actling agalnst the
dellvery schedule, Is responsible to see that vehlcles are
placed on the ACTS at the required time; |f production Is
not ready for handliing of an (tem at the scheduled time, or
It Is needed sooner, Ingredient processing is éo notlfled

and an estimated time of production Identifled.
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SUB-SYSTEM 4 - PRODUCTION, PACKAGING, LABELING AND FREEZING

Thls sub-system describes the cooking, portloning, packaglng

and freezlng of products..

All hot foods except selected potatoes, vegetables and short
order [tems served In the cafeterla are cooked In the central
production area of the Food Service Dlvision. All hot and
cold foods, except cold foods served In bulk In the cafeterla,
are portloned and packaged here. All patlent foo&s‘fechn!cally
capable of belng frozen are so treated here. The majority

of food for the ﬁlnlng room Is prepared and put Into serving
pans and Immedlately served. Selected foods for the dinling
room are frozen. Grllled and frled short order ltems and
vegetables to_be served for the dlinlng hall are prepared In
the dinlng room servery. Foods are cooked In the central
productlion unlt under the aegls of a supervisor who may
centrally control all pleces of producflon'equlpmenf: heat
turn-on/turn-off times, mixling tImes and rates of speed,
proper functloning of equlipment, monltoring of cool-down

times, etc.

Flow of Goods: Ingredlents are dellvered to the central

productlon area and the dinlng room servery via the ACTS
trom the Ingredlent room, or normal and low temperature

refrigeration where they have been temporarlly staged and
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are deposlted at one of six statlons. Transport within the

productlion area Is baslcally manual, using moblle foodveyors

or hand carts.

The actual cookling of foods Is accompllshed on medlum volume,
seml-automatlic equlpment. For the most part this means that
cookling devices must be hand loaded and off loaded but that

processing wlthin the cooklng device and d;llvery to an off-

loading area are done automatlically.

After preparatlion foods are:

l. Put directly Into bulk pans for Immedlate servlice

In the dinlng room.

2. Portloned but not packaged at the portioning Ilne

for Immedlate service In the dinlng room.

3 Port+loned and packaged at the portlonling llne for

freezer or chllled storage.

PORTIONING AND PACKAGING

There are two (2) portloning and packaglng areas In which
foods are portloned, contalnerlzed and labeled. One llne Is
used for entree and all small dishes, and the other for 2"

x 0" dinlng room pans.
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tEach portlonlng llne conslsts of:

Automatlc Conveyor - The conveyor may be set to a
maximum rate of 40/minute: 1t may be adjusted to
less. Durlng fl1llng, the surface Is contlnuously
self-cleaned to avold solllng the bottom of dlshes
If splllage should occur. All other parts of the

system must be manually cleaned.

Automatlic dlispenser that places contalners onto -

the conveyor llne for flllling.

Automatlc Flllers - these dlspeﬁse gravies, sauces
and simllar Items. Many foods because of thelr

slze, shape and fraglllty are hand portloned.

Packaglng - The llddIng devices at the end of each
ltne apply a cover to each contalner. The llddling
devlices may be dlsconnected and the rest of the
system operated wlthout If; however, all patlent
foods are sealed to prevent surface dehydratlon In
the tray cart, splllage In the seml-automatic tray
assembly and durlng ACTS dellvery, and to bermlf
proper thermallzling In the carfé. 1f they are to
be served hot. |f they are to be used Immedlately,
baked goods and desserts portloned for the dinlng
room are not sealed; |f there Is to be any delay

In service, such ltems are sealed after portioning.
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5, Labeling - The labeler applles a code-dated,
computer generated contact label to the top of
each sealed package. The label preprinting shows
the name of the Item, Its' dlet-type, portion
slze, expiration date, the Inventory number and
the coded production date and ﬁefhod of storage.
For bulk Items, the number of portions per contalner

are also noted.

6. Of f-Loading: After contalners are sealéd‘and
labeled, they are manually removed from the conveyor
to trays which are compatible with the nitrogen
freezing system. These trays are placed in ACTS

carts.

After foods are processed on the porffonlng line, they are
manually taken fo.fhe dinling room and tray llne, or sent via
the ACTS to the nltrogen freezling system, éffer inttlal cool
down to 32-40° Fahrenhelt In the productlion unit's blast

froezer.

Nitrogen Freezlng System: 'Nlirogen tfreezing !s the most

rapld means of freezing food and results In the highest
quallty product because few cells are ruptured and littie
essentlal fluld Is lost. Foods have already been placed on

trays which are compatible with the freezer. These trays
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are manually removed from ACTS vehlcles and placed In the
tunnel at the tray pre-loading area, one at a time. They

are sutomatlically conveyed through and out of the nltrogen
atmosphere system at a pre-set rate; the frays of food are
then placed onto a skate wheel gravlity conveyor that dellvers
them directly Into the main low temperature storage box.

Thevfare then placed In Inventory.
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SUB-SYSTEM 5 - MENU AND PATIENT MENU SELECTION

This sub-system descrlibes the menu offered at WRAMC to
patlents and staff. [t further descrlbes the present method
used to record patlents sefectlons and dlscusses a number of

more sophlstlcated methods. one of which may be used In the

near future.

MENU

The cholce of foods offered to the patlents and sfaff at
WRAMC Is presented In the form of a menu. The menu conslsts
of appetlzers, entrees, starch accompaniment, vegetables,
salads, rolls and bread, desserts, and beverages. The
dinlng room menu for breakfast Is standard, although selectlve
Items are regularly rotated; the patlent breakfast menu Is
standard. The lunch and dlnner menus at WRAMC are cycllc:
Dally menus have been wrltten to cover a selected number of
days. The menus are served dally for that number of days,
and ,then prepared and served agaln untll a new cycle menu Is
prepared. In order to avold famIIlarfty lunch and dlnner

are exchanged each tIme the menu cycle Is begun.

The dally hot food menus are not the same nor are the number
of days In the cycle the same for the dlnlng room and patlents.
These need not be tled together since the patlent food 1s

not served Immedlately followlng preparation but chllled or
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frozen for service. To Increase production efflclency each
Item that appears on the patlent menu Is also offered In the
dining room menu. Thus, when an item Is prepared for the

dinlng room [t may be chllled or frozen for patlent servlice.

Soups and cereals, for Instance, which are served the same
day of preparatlion In the dining room, are chllled for the

next day's patlent service.

The dlnlpg;room hot food cycle conslsts of nlne days; four
\'S E
Sundasys, and five Ethnlc days. The Sunday and Ethnlc days

are Inserted Into the cycle, In rotatlon, on Sundays and

Tuesdays.

The patlent hot food cycle conslsts of'eleVen days and flve
Ethnlc days. The Ethnlc days are Inserted Into the cycle on
Wednesdays, so that the foods can be prepared and chliled
Tuesdays, when the Ethnic day foods are prepared for the

dinlng room.

The daliy cold food menus and the number of days In the

cycle are the same for the dinlng room and patlents, élnce
these foods afe besf served qulckly followlng preparation.
This cycle Is thirteen days long and they are referred to as
Days A through M. The ways In which the hot and cold sectlons

of the menu comblined are shown In Chart |.
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Dlet

Dinner and All Patlents' Supper
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CHART | MAY 2 1577
DAILY MENUS
SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
HOT FOOD :
Ofnfng Room Sun. | l Eth. 2 3 4 5
Patlent ) 2 3 Eth. 4 5 6
cOLD FOOD
~DInTng Room A B Eth.~C* D E F 6
Patlent A B C Eth.-D¥** E F G
HOT FOOD :
ning Room Sun. 2 6 Eth. .57 8 9 l
Patlent 7 8 9 Eth. 10 11 1
cOoLD FOOD
ning Room H | Eth.-J* K L M A
Patlent H | J Eth,-K** L M A
h FOOD
DInlng Room Sun. 3 2 Eth. 3 4 5 6
Patlent 2 3 4 Eth. 5 6 7
cOLD FOOD
"~ DInfng Room 8 C Eth.-D* E F G H
Patlent 8 € D Eth.-E¥* F G H
HOT FOOD
nlng Room Sun. 4 | Eth. 8 9 | 2
Patlent 8 9 10 Eth. 11 | 2
COLD FOOD
nlng Room i J Eth.-K* L M A <]
Patlent | J K Eth.-L** M A B
" Supper




WAL & 1!

In additlion to a regular dlet patlent menu, there are four
therapeutlc menus: Bland, Type Il HLP, Sodlum-Calorle

Restricted, and Low Sodlum-Diabetlc, and Sodlum Restrlicted.

In addltlon to breakfast, lunch and dinner menus, each
patlent has a selection of ltems from whlch to choose a
bedtIme nourlshment. These ltems are baslically IImited to
cold beverage and snack ltems, although selected patlents

have a more extensive selection for therapeutlic purposes.
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MENU SELECTIONS

A conslideration of the alternate methods by which the patlent
physically recelves the menu-and makes hls selection, aﬁd

how this Information Is physically relayed back to a computer
Is as follows. The description of the patient menu selectlion
Is divided Into two phases: +the first which describes the
present system on which there Is computer support for the

menu development process, but there Is no direct electronlc
communlcation between patient areas and a computer; fhé

second In whlch there wlll be both computer suppo}f'and
electronlic communication pefween patient areas and the

computer.

In both of these phases a computer Is used for tallying
Indlvidual patlient requests and preparing the Information
required for .automatic tray assembly, described In Sub-

system 6.

PHASE |

Presently, since there Is computer support for the menu
development, but no direct electronic communication between
patlent floors and a compufef. a paper menu for breakfast,
lunch, dinner and bedtime nourlshment Is dellvered to and

collected from each patient by the Dietetic Attendant. Thlis
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paper menu Is printed for each specific diet by the computer
from the menu written by WRAMC staff members and modifled by
procurement, production and service demands. The day and
date of service, and the selective ménu for his diet are
llsted on each meal of the day. Spaces are provided for the

patient to fill In his name, ward and bed number.

The Dlietetic Attendant glives out the paper menus and he, the
Dietitian, or Dietetic Technlclan, assist patients In filllng
them out, If necessary; and the Dietetic Atféndan+ collects
them. He sees that all are correctly fllled out, and fha+

all are present.

fhe current method used to clrculate the paper menu Is:
Each type of diet In general use at WRAMC (Regular,
Dlabetic, Low Sodlum, Bland, DlaSeTlc Bland, Low
Fat, etc.) is computer printed and duplicated. A
sultable variety and number of each type of menu

Is dellivered to each ward.

The Dietetlic Attendant glves out the menu§ and he,
the Dietlitlian .or the Dletetlc Techniclan assists
with the fllllné out of the menu, |f necessary,
and fhan collects them. They are cheerd to see

that all are present, correctly fllled out and are
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accordlng to the patlient's most recent dlet pres-
cription. |f some change occurs late in the day
and there Is sufficlent time before menus are due
In Room 29, the Dietetlic Attendant can flll In a
new dléf sheet ahd the Dletetlc Attendant, the
Dletitlian or *he Dietetlc Techniclan can take It
to the patient. Slince menus for the next day are
not requlired unti| late In the precédtng day, many
patlents have the opportunity of selecting the
next day's meals. Any changes not fakeﬁ care of
on the ward level are corrected by the Masfef

Patlent Diet File described In thls sub-system.

DIET CHANGES

The monitoring of patlent's dlet changes‘ls best done.a* the
ward, or pantry level, so the Dietetic Attendant obtains a
IIst of patient's dlet changes at a presérlbed time before
lunch and dinner tray assembly and baforelbedflme nour-
Ishment service. A llist of all patlents currently prescribed
diets (which may Include changes made during the night by
physiclans) are collected by a Dietetic Techniclan and
dellivered to Room 29 before breakfast, In time to make

sultatle changes to the breakfast trays.

To facilitate the paper work Involved In making dlet changes,

each morning the Dletetic Technliclan recelves three (3)
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coples of the Diet Roster for the ward or wards for which he
Is responsible, for use In the pantry. It Is manual ly
updated by the Dietetic Technliclan according to changes
recelved and one (1) copy taken to Room 29's mallbox before
lunch tray assembly document preparation, and one copy

before dinner assembly document preparation. Then the
computer's Master Patlent Diet File Is updated before each
meal so the actual menus can be compared w!th It and corrected.
The third and final copy of the ward's Dlietary Roster is
contlinuously updated by the Dietetic Attendant an& Is used
for the service of the bedtime nourishment; since these are
normally relatively simple, changes can be made from food
suppllies kept In the pantry. |f they cannot be, the Dietetic
Attendant Is responsible to call for the ltems requlired.

They are dellvered on the bedtime. nourishment cart or by a
speclal runner. The third copy Is then left at the Nurse's
Station so that it can be corrected during the night and
collected by dletary before the breakfast tray assembly

documents are prepared.

If dlet changes are not received In time to follow these
normal procedures, ‘the Dlietetic Attendant Is responsible to
call them to the tray assembly office. I|f the changes can
be made In time to be delivered on the patlent tray cart
they will be; If not, they wlll ba made up of supplles kept

In the wards or dellvered by a speclal runner.
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The tray assembly computer develops a Master Patlent Dlet
File of each patient, hls address and hls hjstorically
prescrlibed dlet, from the Informatlion obtalned from the Dlet
Roster before each meal and from the Diet Roster of each
ward plcked up before breakfast. Thls computer File Is

updated according to changes In diet and address, admlissions
and discharges and then the menus for the next meal wlll be
compared to the master flle. The computer activates any
‘Invalld menus and displays a list 6f’paflenfs with Incomplete
selections. A dletltian or Dietetic Techniclan then makes

all necessary correctlions before the tray assembly documents

(described In Sub-system 6) are complled.

PHASE 2

The second phase of the menu Sub-System will begin when both
computer support and elec}ronlc communication béfween patient
areas and the computer are avallable. The selécflon of the
electronic equipment used to Interface the computer and
patient areas will be based upon Its ablillty to meet the
followling criteria: '
l. Transmit his prescribed menu to a patient at any
reasonable time directly from the computer
2. Display the entire day's menu In a clearly leglble
slze ‘ ‘ " »
3. Display back to the patient the selectlions he has

chosen

4, Enable the Dletary Department to return the patient's

marked menu back to him on his tray




5. Interface the patlent's selectlions dlirectly back
to a computer storage area wlthout additlional
steps

6. Be flexlble enough to allow changes In dlet to
enter the system readlly and allow the patlent to
make selectlons from hls new dlet wlthout undue
delay

7. Easy to traln each user to work the system

8. Terminal and data entry equlpment must be rellable
and easlily replaceable In case of fallﬁré

9. Economlcal to operate

10. Requlre l1ttle, If any, monltoring of fhé equipment

Each of the systems evaluated, except the last one, will

require communication with a computer capable of deVeloplng
Indlviduallzed menus for each patlient and maintalning the
Master Patlent Dletary File described In Phase 1, but wlth

the ablillty to be,updated on-llne. Addltionally, this

computer wlll need to develop the baslc updated menu Informatlion
required to support the tray assembly system described In

Sub-system 6.

All of the systems except the last two wlll have the ablllty
to note prepared trays that have had a diet change. After
dellvery, the pantry can be not|fled of those trays not to

be served as Is.
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Out of the whole range of posslible systems of communlicatlons,
the followlng have been selected as meeting a majorlity of

these criterla:

Modlfled televlslon set wlth a |Ight pencll or a telephone
Portable cathode ray tube with a keyboard

Telecopler with a telephone

Remote printer with a data entry keyboard

Talking computer wlth a telephone

TV with a telephone

MODIFIED TELEVISION SET WITH A LIGHT PENCIL OR TELEPHONE

The televislon set |s converted to a cathode ray tube termlnal
and Interfaced with a computer by means of an electronic

chip. It will, when Interfaced with a computer programmed
on-lIne, display a day's menu of the patient's currently
prescribed dlet to him at any time. The CRT wlll display

the entlre day's menu In a2 clearly leglble slze If the

display screen Is suffliclently large. On a "personal slze"
TV, 1t will probably need to be dlsplayed to him one meal at

a time. The TV set wlll display back to the patlent the
selectlons he has chosen If It Is further modlfled by another

electronlic chlp, Instructing It to remember the selectlons.

A CRT Is a computer terminal system so It may be Interfaced
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dlrectly with a computer storage area. Dlet changes may be
made Instantly and be avallable to the patlent by any data
entry terminal; It would probably be located In the pantry.
The TV-turned CRT equlpment Is rellable, easy to maintaln,
economical to operate and requlres Iittle monitoring; It

wlll not return a patlent's marked menu back to him. [t
requlires [1ttle tralning to recelve the menu, as most Amerlcans
know how to dlal a TV channel and dlalling the correct channel
will automatically get him hls own menu. The amount of
tralning required to actually select the Items debehds on

the data entry system chosen: [ight penci]l or telephone.

The J1ight penclil Is not In general use and would therefore
requlre more axfenlee tralning than the telephone. The
telephone Is rellable and historlcally broven, everyone

knows how to use It. A dlal or touch tone telephone may be
_used. Each must be modifled to Interface wlth the computer
but the dlal phone's Interface s a more sophistlicated
device. There are very few procedures needed on the floor
for this system. There will be no requirement for the
passing and collecting of menus, but It would be wise for

the Pantry Asslistant to remind each patlent of the need to
choose his selectlons from the avallable menu. |f he falls
to do so by the deadllne, selectlons wlll be computer selected
for him. Patlents who require assistance In chooslng thelr

foods may only be keyed Into thelr menus when the Diet|c¢
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Techniclan or Dietltlan Is present; thls program may be done
with Dietitian and patient communicating via closed TV

clrcult.

In order to make dlet changes, the pantry would be supplled
with a CRT and a data entry keyboard. Dletetic Attendants,
who will of course requlre training, will make the dle;‘
changes dlrectly Into the computer on a continulng basls.
Immedlately before tray service the Dietetic Attendant will
request from the computer and recelve a CRT dlsplby-of any
errofs In the tray as dellvered, due to changes recelved too
late for the tray assembly system to be responsive to them.
The Dietetic Attendant may then make requlred tray cha;ges

or, If necessary, call for a new tray.

PORTABLE CATHODE RAY TUBE WITH A DATA ENTRY KEYBOARD

The type of lnferface‘befween the patlent and the computer

Ils similar to the TV set described above and meets the
criterla In the same manner, but It Is a true dafa'enfry
terminal comblned with a keyboard. The Dletetic Attendant
will take the CRT to the patlient's bedside and plug It Into

a wall outlet. lThe Dietetic Attendant will, via the keyboard,
request a display of that patlent's menu, according to the
most recently prescribed dlet. As the patient lndlca?és

them, the alde will "type" his selectlions to the computer.

i |

f
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The Dietetlc Attendant will transmit dlet changes In the

same manner, "typing" them dlrectly. It Is obvious that

this CRT may be used with a lIight pencil| or a telephone, In

the same manner as fhé TV CRT, but since the Dietetic Attendant
will necessarlily be required to move I+ from patient to

pattient and room to room, he might as Qe|l remain and eliminate
the need for thls equlipment, as well as the need to traln
patients to use It. Patlents on speclal dliets may be taught

by Dletitians during the selectlon process.

TELECOPIER WITH A TELEPHONE

This Interface system Is slm!lat to Phase | with Indlviduallzed
menu printing, In that a paper copy of the menu Is dellvered
to the patlent. |In practice, the only difference Is that

the menus, Instead of belng hand or cart carrled to and from
patlent areas, will be forwarded by telecopler from the
computer development area to the patlent floors. Additlonally,
any changes could be forwarded by telephone or data entry
keyboard from the floor so that a corrected menu transmittal
could be Issued. [t Involves the printout, at the computer
level, of Indlividuallzed menus whlch are then placed on the
telecopler for fransmlffal to the appropriate ward, where

they are automatically recelived at the ward's telecopler.

The menus are then glven out, marked by the patlent, corrected

for legiblilty as required and replaced In the ward's telecopler
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where they are transmitted and automatically. recelved at the ST
computer level; recelpt Is automatically held and an avallable
telephone searched if any transmittals are recelved simul taneously.
The resultant menus must then be translated to machlne '
language. These coples requlre a speclally treated paper

and require two to four minutes per page of +ransml++$l.

They meet all other criteria.

REMOTE PRINTER WITH A DATA ENTRY KEYBOARD

Thls Interface system Is simllar to that of the telecopler
except that thls printout from and the entry lInto the compufer
are done on the ward level. [t .meets all criterfa, except
that the personnel usling the entry equlpment must bé highly

tralned.

TJALKING COMPUTER WITH A TELEPHONE

This Interface system wlil require the patlent to dlal the
computer. The computer wil] state the menu to him, a few
Items at a time, (probably no more than four) and verballze

3 number with each ltem. The paf!enf will make hls selectlon
by punchling or dlallng the numBaf assjgned to that Item.

The patient wiil go through each group of ltems and make hls
selectlons; the computer willl then "repeat" hls selectlons

to him. Any changes must be made via the telephone system

.
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and a speclal correct code. This obviously will require
considerable training of the patient and advanced technology
computer design., (|t meets all criteria except that of »

display and the ablllty to return the patient's marked menu
to him,

TV WITH A TELEPHONE

An ordlinary TV set can, vla closed clrcult, telecast menus.
Thls system wlll not lndlélduallze the menu to ?hé patlient
and have 1t avallable at any reasonable time; It will not
display back the menu cholces he has made and wil! not
return a patlent marked menu back to him. Thus a low fat
dlet must be telecast, then a regular, then a dlabetic,
etc., accbrdlng to an established schedule. The patient
will make hls selections via a dlal or touch-tone telephone,
as described In the TV-CRT sectlon. The patient will have
to be kept currently Informed of his menu and the times
during which I+ will be broadcast. It will not be necessary
for the Dietetic Techniclian to up-date the Master Patlent
Menu File on-line. This will be done In a written form at
prescribed times and verbally by telephone to computer
personnel, |f required. |f there has been a change after a
menu was chosen, |t may be telephone “scratched" by the

Dlietetlic Techniclian and selections from his new diet chosen
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by the patient when It Is telecast., |f there Is an error by
the patlent, the Master Patlent Dlet Flle will note It so
that It méy be corrected. The legiblliity of the menu depends
on the size of the TV screen. This Interface system meets

all other criterla.

It Is evident that the final declislion as to the computer

Interface system wlll be made In terms of the total hospltal's

systems and needs, and the use whlich other deparfhenfs can

make of each type of equlipment,
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SUB-SYSTEM 6 - PATIENT TRAY ASSEMBLY

Thls sub-system describes the mechanlical and computer system
used to assemble patlent's trays, and the loading of those

trays onto service carts.

The patlent tray assembly sub-system conslsts of fully
Integrated, computer controlled, manual, seml-automatic and
automatlc load statlons adJacenf to an Intermlittent motlion

conveyor.

The tray assembly [Ine and Its controls may be categorlzed

Into the followlng major steps:

i. Tray placement and travel
2. Loadlng
a) automatlic (common [oaders)
b) Semli-automatlic
c) Manual
3. Tray addressling
4, Tray resolutlon
5. Tray disbursement and off-loadlng
All of these processes are linked by a large TV screen or
CRT visible from all areas of the tray assembly room, that
Indlcates the number of the tray currently at the end of fhé

tray assembly [Ine. Thls number Is used to re-load dlspensers
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and other actlvitles. Addlitlionally, the CRT dlsplays error

and other messages.
A functlional descriptlion of each of these steps follows:

i. Tray placement and travel. To begln the process, a
self leveling dispenser of patlient trays ls manually
placed at the end of_fha conveyor. 'The last leg of the
conveyor and the tray off-loader are then manually
swltched to accept the slize of the tray belné assembled,
two (2) slzes are used: 12" x 20" for breakfast,- lunch
and dinner and 6" x 20" for nourishments. The manual
start button Is activated and the computer confirms
that the correct slze of tray has been placed In boslflon
and the vertical conveyor switched to the proper slze.
If this cannot be conflrmed, the computer so Indlcates
by a meséage on the CRT and the system does not start.
After correctlons have been made, the manual start
button Is pushed agaln; fhe'compufer agaln attempts to
conflrm and 1f all Is correéf, the tray Is placed In
process. Slince the tray was dellvered by the fr$y
washer fo the self levellng'dlspenser In the upslde
down poslition I+ Is sutomatically picked up by a suctlion
dovlce,‘revojved 180 degrees to place It right side up,
and placed on the conveyor so that It travels forward

along the dlrectlion of I+s shortest slze, 6" or 12",

L]
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The tray Is automatically moved forward untll It 1Is a
pre-determined distance from the tray off-loader and
after each stop. There must be a tray In each avallable
space In order for the system to operate properly. An
appropriate sensor confirms this; when the end of the
run Is signalled, thils sensor Is deactivated. I|f a

space Is not fllled, a message so advises.

As It Is placed on the conveyor each tray Is assigned a
number Internally by the computer that correéponds to a
number pre-assigned to a specliflic patient's menu
displayed on the CRT. This Is a reference number; at
the check point, the physical contents of thils tray may
be compared to the menu Items actually ordered by the

patient assigned this tray reference number.

It any error occurs and the processing order of trays
Is changed after the run has started, the tray counter
must be manually re-set to malintaln the orderlliness of

the automatic checking and tray labelling process.

The trays are grouped by wards and then by serving
order for the tray assembly process. They are then
compufef divided Into ward carts to alert tray loading
personnel to the need to change carts when the trays

for a new ward are belng assembled. A blank tray
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that holds cart separator menu and a Transport Module
Pack (TMP) for the cart are computer Integrated Into

the conveyor i(ine to divide the ward carts,

The conveyor moves along In an Intermittent manner.

The speed of the conveyor may be manually adJusted; 1+t

Is deslgbed to handlie up to fifteen (I5) trays per
minute. At that rate the conveyor wlll accelerate to

Its maximum speéd and decelerate to a complete stop In
one (1) second; It remalns stopped for three'(B) secopds.
At{ of the horizontal conveyors for the system are
contlnuously and automatically self-cleaning at speclflc’

locatlions.

After belng automatically placed on the conveyor and
assigned a reference number, the trays move alfong to

the loading statlons.

2., Loadlng - Trays move along the conveyor to be fllled at
automatic dlspense and (oad, automatic dispense -
manual load, and manual dlispense and load statlions.

All of the products dispensed are in sealed packages.

The assignment of food to each type of machlne Is a

computer functlion. There are speclfic lIimltations to
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this: they are noted below. But, unless It Is §peclflcally
noted as belng outside Its functlional parameter, any

machine can be assigned any food Item. These parameters

are the total number of each Item to be‘used, accordling

to diet type, and the usage rate. These loads are

totally Independent, thus assignment of an Item to &
speclflc machlne for the filrst part of the run does not
necessarlly preclude Its assignment to another machine

In the later portlions.

a) Automatic dlspense-and-load machines: There are
twenty-three (23) such machines. Each dispenses a
single type of dished food onto a speclflc tray
location. The locatlion of each |tem oh the tray
Is established by a computer analysis for each
tray based on total number of Items to be placed
on that tray and thelir Individual re-thermailizing
requlirements. These machines are well Insulated
and will hold food af proper storage temperature
up to two (2) hours. The computer activates each
machlne that Is required for each speclflc serving
tray and conflirms that the Item Is available for
plckup from the machine. To prevent complete
product depletion, a 1ight atop the machline,

Indicating Its address, flashes when the storage
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cart Is empty, and a buzzing sound when the dellvery
conveyor has been emptied, unless the end of the

run has been signalled. If an Item Is not avallable,
the entire tray assembly system shuts down and

there Is a print-out of the unavallable Item at

the resolutlion statlon.

A mechanical fallure wlfhin the automatic machline
or the dispensing arm Is computer noted. It Is
then possible to advise *the computer of +He break-
down locatlon. The computer devises corrective
actlion, 1.e., relocates the product to another
loading statlon. When the correctlon action has
been completed, the computer Is so notifled and

makes Its own necessary program corrections.

It Is not possible to automatically dispense and
load two (2) servings of any one (1) item onto a
single tray from one (1) common loader. This must

be done manually. ~
Fifteen (15) of the common |loaders accept the :

single serving dish. They are used for the

loadling of soups, dlet entrees, salads, desserts
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and vegetables. Flve (5) of the common loaders
accept the 5" x 3" entree platters and are used

for the loading of entree-starch comblinations.

The remalning three (3) common loaders are speclflic
for milk, Julce and bread. They too are activated
and off-loaded to a specific location by computer
actlivation, but since these products are appllied

to vlrfual\y'every tray and thelr capacity Is
Iimited, they must be contlinuously reloéded.

There Is, therefore, no warning device slgnalllhg
thelr depletion. Corrective actlon In case of
machlne falluré Is the same as for the other

common loaders. The mllk dlspense} handles up to
four (4) varietles of product In standard containers.
The Jjulice dispenser handles up to six (6) varletles
of product In containers. The bread dispenser
handles up to eight (8) varletlies of product In
dishes.

Automatic dispense - manual load machlines. These
machlnes gravity feed a tray of Items to an opening.
There are eight (8) such openings per machine and
six (6) of these machlnes. The operator Is alerted
that one of the elght (8) products at his station

Is requlired by the flashing of a computer-controlled




signal light. Thore are three (3) such lights at
the dlspenser opening of each product; the light
that Is flashing Indicates the tray position, as
well as the [tem. The4compufer verlflies that the
product has been dispensed, not that I+ has been
placed on the tray, and turns out the signal |light
and the tray contlinues. |f the computer cannot
verlfy that an ltem has been dlispensed, for any
reason, the entlre system shuts down; there is a
print-out of the missing l}em at the re#oluflon
station. When the correction Is made the [ine may
start again. These machines are well insulated
and wil) hold food at proper storage temperature

up to two (2) hours.

If there Is Insufficlent space to load a dispenser
with a total meal requirement, the product load
sheet pin points at which tray number the supply
of critical ltems wlillbe exhausted. There Is no
warnling device on these machines. |f a visual
fnspecflon shows that the last of a product Is
about to be, or has been used, the operator alerts
the runner by pushing a button, causing a flashing
address |lght atop the dispenser to light up; the
runner consults his run I1st and determines which

product requires replenishing by checking the tray
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number currently being dispensed on the CRT.

The computer determines the distribution of
products among all available machines. The
dispensing of more than two (2) products by any
one (1) operator Is minimal. These machlnes
accommodate dished or containerlzed foods. They
are used to manually dispense second helplings of
automatically loaded ltems ordered by a patlent,

as well as low volume [tems.

Manual dispense - manual load statlons. There are
three (3) such stations. They are small aligned
storage bins of Individual portion packs of condiments,
butter, etc. These are fllled to supervisor
determined levels before each meal, since it iIs
Iimpractical and unnecessary to actually count them
according to need. The computer, to guide the
supervlsor,.prlnfs-ouf the total meal requirement
of each condiment on the product run list. Proper
rotatlion must be assured: because of the long

time perfods that are Involved, the bins containling
perishable products are provided refrigerated

packs.
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The condliments at each station are computer planned
by meal to facllitate statlon set-up. The individual
normal temperature blns are usable for a varlety

of products.

The operator Is alerted that up foAslx (6) of the
products at hls statlion are required by the light-
-Ing up of signal lights atop the bin of each

requlred product.

included In the Items that are dispensed at the
first condlment statlion is a dish that holds all
of the products loaded at these stations. These
are held In self levellng dispensers at thlis
statlon. There Is no computer verlification of the

dlspenslng of these products.

After leaving all of the various loading statlons,
the trays are complete except for sllverwafe,
napkins, addressing and checking. To reach these
statlons, the trays must be automatically transferred
onto another Intermittent motion conveyor by
mechanical pushers. The trays then travel along

the direction of thelr largest dimension, 20". An

s o
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appropriate computer read sensor confirms that the
tray has been szhed off the orliginal conveyor and
I1f It has not, the CRT dilsplays that Information
and the entire line stops. |f this transfer
malfunctions and cannot be readlily repalred, the

trays can be manually pushed from one conveyor to

the other.

Tray Addressing - This Is a manual station with minimal
computer support. A computer printed paflen+ menu that
was prepared as close to actual assembly time as
possible is torn from a roll and placed on the tray.
This menu contalns, in printed English: +the reference
tray number, the ward cart and carf.sllde number, meal
belng served, the patient's name, diet, ward and bed
numbers and all the menu Items ordered. |I|f the tray Is
a beglinning of a "new ward cart" Indicator, the printed
address label states "Ward Cart ___ ". |f the tray Is
an Indlcator signalling the "end of meal" the printed
cart separator menu so states. The menu and cart
separator menu labels are necessarily printed In correct
and Integrated order. New patlents orders, dlet changes,
etc., recelved after the labels have been printed are
assembled as a separate manual run If the correctlions

cannot be made at the pantry level.
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Once the patlent menu has been placed on the tray, the
operator places a package of sllverware on It to keep
It In place; thls simple procedure Is also belng used

to keep the cart separator menu In place.

Last!y,.fhe operator at thls station places one of
seven avallable dlet packs, each contalning a napklin,
on the tray. A computer controlled signal light
Indicates the correct dlet pack for that tray. The
tray then moves to the final check polint or FeSolu?lon

statlon,.

Tray Resoluticn ~ As each tray arrives at this station,
Its 1fay reference number, shown on the CRT, Is compared
with the menu placed on the tray and the actual tray
contents may be compared to the patient order. I|f the
tray contents are lncorrect, the line Is stopped to
allow any necessary corrections of machine loadling,
which |Is the only reason for an error. A computer

print-out will note the dliscrepancles.

The checking of tray contents Is done at the beginning
of a run and randomly during It. The checking of
condiments and affirmation of correct dlet pack and

sllverware are routinely done on floor pantries.
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Tray disbursement and loading -~ As the flrst tray

arrives at the end of the second Intermlttent conveyor,
the entlre system stops. The next conveyor, a vertical
one, and the output conveyor on the second floor are
automatically started by the arrival at thelr entrance

of the flrst tray for the meal. When a shelf on the
continuous motlon vertical conveyor Is allgned for
transfer of fhe tray, a mechanlcal transfer pusher

places It on the vertical conveyor. A computer connected
sensor conflrms that each tray has left the énd of the
Intermittent motion conveyor and automatically re-start
the entlre system; if this confirmation cannot be made,

a computer message on the CRT so Indicates énd the

entire tray assembly process stops. |f the problem can
be Immedlately corrected, the manual re-start Is activated.
If 1+ cannot be, fhg trays must be manually loaded onto

the vertical conveyor.

The tray assembly system's Intermlttent motion conveyor
and the contlnuous motlon vertical conveyor are separéfed
by an automatic flire door. |In case of fire, this
automatic door will close slowly enough to allow the
transfer of a tray In process to be completed, but once

the flire door begins to move I+ will not allow the
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Inttlatlion of a new transfer., There Is another flre
door, that operates In the same manner, at the end of
the vertlical conveyor that closes around the output

conveyor on the second floor.

The vertlcal conveyor conslists of two parallel chaln
belts contalning supports that are wide enough to form
an §pen shelf under both 6" and 12" trays. As each
ffay lands at the second floor ward cart storage level
It does so onto a horlzontal, contlinuous motion conveyor
‘?haf propels It forward, off the vertical conveyor
angles vie the open space under Its middle. Guides
retaln the tray on the conveyor. As each tray, empty
or full, arrives at the end of the horlizontal output
conveyor It wll]l have a cup placed on It and will thus
be manually placed on the ward carts In the order
received and as Indlcated by the ward cart and sllde
numbers. As each cart Is flilled, the doors will be
left open and I+ will be manually moved on the ACTS

system and automatically placed In refrigerated storage.
The cart separator trays are not placed on carts; they

have the message and sllver removed. The tray Is then

placed on an empty self levellng dispenser stationed at
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the onput conveyor for thls purpose and the silver
placed In a bln attached to the slde of the dispenser.
The cart se~arator menu stating "Ward Cart " owlll
be attached to a speclal holder on the front of the

empty cart next In line for flllling.

The cart separator tray containing the message "end of
run" Is noted and discarded, the tray Is then placed on
the self leveilng dispenser lowerator and the last ward
cart Is placed In storage. The vertical assémbly and
output conveyor automatically shut down when the tray
contalnlng thls message Is removed from the vertical

conveyor.

If the tray assembly system Is outputting trays more
rapldly than they can be loaded onto ward carts and a
tray reaches the last position on the onput conveyor, a
computer connected sensor stops the entlire tray assembly
system and displays this Informatlion on the CRT screen.
As soon as the ftray In the fast position In the output
conveyor |Is removed, the sensor notes the actlion and

the entlre tray assembly automatically re-starts.

It the vertical conveyor Is not functlioning, the tray

emrts must be brought up by elevator to the end of the

78




| RS s b

Intermlttent conveyor for loading. |f the output
conveyor on the second floor [s not functioning, trays
must be manually removed from the vertlical conveyor.
The vertical conveyor Is provided with a sensor capable
of dé*ermlnlng that a tray has In fact been removed
from the shaft. |f the tray sensing device determines
the tray has not been removed at the output end, elther
by the output conveyor or manually, the entire system

stops until the sensor can determine that the tray has

cleared the opening; the system then re-sfar+5‘au+oma#lcally.

When the "end of run" separator tray leaves the intermittent

motlon conveyor, the resolution station operator manually
stops all of the tray assembly systems on the third
floor; the vertical and output systems are automatically
shut down by the computer, as noted, when the "end of
run" separator tray reaches the end of the vertical

conveyor.

After all of the trays lIncluded In the computer run for

a glven meal have been assembled and the dispensing
equlpment and conveyors shut down, any new, speciail or
changed trays may be manually assembled. The Intermittent
motion conveyor may be re-set to a manual load rate of

approximately elght (8) per minute; the menu Is placed
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on the tray and it Is referred to for manual loadling.

The only dispensers that can be used for this processing
are the condiment, sllver and napkin statlons, all

other foods must be obtalned from carts or racks. When
these trays have been loaded and checked, they are

racked and manually sent to the floors at meal time.
Nourlshments and bulk supplies for each pantry are
assemble& manually, using the conveyors for support.

They go to the second floor and are loaded onto nourishment
carts; these are handled'!n the same manner és'fray

carts.

After all of the assembly and transport systems have
been shut down the loaders, carts and conveyors are
emptied of food as deslred and routinely sanitlzed,
wlith the exception of the vertical conveyor. The
vertlical conveyor Is automatically cleaned on a preset

timer sequence.

COMPUTER SUPPORT

The tray assembly Is supported, In an extensive manner, by
computerized information derived from patlent and/or dletltian

ordered menus and bulk dellvery sheets.
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All activitles related to data processing of the menus are
done by a computer and attendant equlpment., Data will be
entered by CRT with |ight penclis and keyboards which
communicate dlirectly with the computer memory. Such data Is
entered far enough In advance of actuai tray assembly to
allow processing to be completed and food requirements
loaded Into approprlafe machlnes; It may be updated to a
pre-determined tIme and then any.subsequenf changes must be
handled manually. After the menu update has been completed
the computer develops a hard copy print-out of fhé product
load report for the next meal to be assembled. The product
load report contalns three (3) parts. The first is the
refrigerator load sheet and It contalns:
l. Each Item that iIs required for tray assembly
2. The exact number of servings of each Item. If an
Insufficlent number of portions has been tempered,
the underage wliil be noted as -10 on the refrigerator
load sheet. The loader then obtalins the requlred
number by requesting a supply from freezer personnel
and afflxes a red "frozen" tag to each of these
Items before properly placing them on the tray
assembly supply carts. After the trays have been
assemb!ed, unused products will be noted in the

refrigerator load sheets as +10.
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These sheets contalning the information on shortages
and §Verages will be turned over to the Chlef,

Food Productlion or his representative so that
arrangements can be made for thelr service next
meal, and popularlity factors adjusted, [If they

Indlcate a persistant trend.

3. The address and load factors: Refrigerator cart
number, refrigerator shelf number and how many
portions of the Item are to be placed oﬁ that
shelf. This is repeated for each item, cart by

cart and shelf by shelf.

Parking spaces In the tray assembly refrligerators and storage
areas are numbered to Indicate the cart to be parked there.

To assure that a cart has been properly loaded for parking

In this space, removable tags (so that carts can be Interchanged)
are used to Indicate the cart number when 1t Is taken for
loading. The shelves of each cart are permanently numbered

In order to address them.
The second part of the product load report Is the runner's

load sheet. It lists the loading required for tray assembling

that meal and Is grouped by runner assignment. It tells the
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runner the "time" that each machine requlres loading,
because It Is near empty of the requlred product. This
"time" Is referenced by the tray number on the CRT. The
computer adjusts the reference tray number on the CRT to
that tray beglnning the assembly process that will exhaust a
partlcular product. The reference tray number on the CRT Is
displayed so that It can be seen from all areas of the tray
assembly room. Each employee Is assured a space of thirty

(30) trays between reloading assignments,

The runner's load sheet beglins with the original "start"
load requirement, and lists thelr refrigerator address, the
dispensing machine address, name of the ltem and dlet type.
It then llists, by consecutive tray reference number, the
same Information for all of the re-loadling slituations for
which that employee Is responsible. To facllitate thls,
each machlne or station on the tray assembly llne will be

addressed by a permanently assigned letter.

The third part of the product run report Is a composite of
the runner's load sheet for the supervisor; It also Includes
the runner assigned to each re-loading slituation and the

serving tray slze to which the conveyor must be adjusted.

The computer wil| also provide a printed address for each

tray. The address label Is described on p. 65. The menu Is
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printed on a tear-off roll and the computer prints and
correctly Intersperses the cart separator menus: Beglin

Cart, End of Meal, etc.

Computer asslistance to the tray assembly line In the form of
machine actlvatlion, the confirmation of varlous procedures
and chécklng have already been described. The mini-computer
also ﬁupplles assistance for the re-thermallzing of food iIn

patient carts, described In Sub-System 7.

If a major power or equipment fallure exists and fhe tray
assembly cannot be run as Intended, a simpllified version of

the menu Is manually assembled.

OPERATIONAL TIME SEQUENCE

The sequence of the tray assembly operations Is timed to
obtain maximum employee efflclency within system time frames.
The sequence Is:

l. Menu selection completed and information dellvered

2. Menu Information compl led

3. Product load report printed

4, Refrigerator and other storage carts for tray

assembly according to the refrigerator load sheet.
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9.

10.

MAY 2 1077

The amount of product to be pulled from the freezer
to temper or to be freshly prepared Is not a part

of thls system, but a part of the Inventory control

system descrlbed In Sub-System |.

Refrligerator and other carts stored In asslgned
parklng spaces

Tray assembly statlons set up accordling to "start"
requlirements

Conveyor adjusted to recelve proper tray slze

Tray assembly started ‘
Dispensing machline re-loadling accompllished based
on tray reference numbers according to runner load
sheets

Computer-asslsted tray assembly completed at "end
of meal" Indlcator

Any late admlsslons or corrected trays that could
not be Included In automatically assemblied part of
run are manually assembled

Late admlsslon or changed trays are manually

dellvered
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SUB-SYSTEM 7 - PATIENT TRAY DISTRIBUTION SUB-SYSTEM

This sub-system describes the rethermallization and distribution
of patlent meal trays and nourlishments from the pantrles

located on patient floor.

After the tray carts are loadéd as described in sub-system
6, they are stored In the second floor refrigerator with the
doors open. At a predetermined time. they w}ll begin to move
on the ACTS to assigned patlient floors. Before fhéy exit
the refrigerator, the doors will be shut, the tray delivery
guide correct for that cart will be slipped Into a holder on
top of the cart and the cart will be dlaled to Its' destination.
After the meals have been heated, the patients served and
the solled frgys collected, the carts are returned to the
ACTS system. They stop at the third floor dishwashing area
for unloading and sanitlizing and fefurn to the second floor

parking area.

When the carts arrive on the patient floor, they are taken
to the pantries and plugged Into refrigeration. At the same
time a small device called a TMP, (Transport Memory Pack) Is
plugged Into the cart housing. This TMP wlll activate the
rofﬁermallzlng of foods to be served warm or hot while a
refrigerated atmosphere for all other foods Is maintalned In

the cart.
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Thore are two (2) types of patient tray carts: One (1) to
be used for meals (breakfast, lunch and dlinner) and another
to be used only for nourlishments and Bulk dellveries of
pantry supplles. The meal patlient tray cart holds twenty

(20" x 12") trays; It wlll refrigerate and upon TMP command
will re-heat foods to be served warm or hot while maintaining
a refrigerated atmosphere for all ofhérs. There Is a double
set of these carts so that the next meal may be loaded

before a set of carts Is returned from belng unloaded and

sanftized.

Each tray has five (5) heating elements and four (4) openlings
for heating. They are intended for:
Double Element Opening - An entree casserole platter
contalning the entres and a starch accompaniment, which
may be heated independentliy. This openfng'may also be
used for smalier dishes which contaln an entree and

another 1tem. They may also be heated Independentiy.

Single Element Opening - These will contaln dishes of

the same slze that will be of three varying depths.

They are used for vegetables, soups, hot rolls, desserts

or any other product. Foods to be served cold will be

In these seme slze dlishes.

If an Item Intended to be served cold has been placed in one
of the openings capable of heating, or the space Is empty,

the TMP wlill control that element so that !t does not come on.
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All carts will begin a cycle by belng unloaded and sanlitized
on the third floor, as described In Sub-System 8. They willl|
return to the second floor refrigerated storage area with

the doors open. They will remain there untll signal-activated
to enter the loading area, one at a time. The Iéadlng area

Is not refrigerated but since the tray assembly process Is
geared to flfteen trays per minute and each cart holds

twenty trays, carts should not remaln here for mofe’?han two
(2) to three (3) minutes. The carts will be continuously

avallable, with little delay, for loading.

As the loading of each cart Is begun, It Is addressed with
the cart separator menu describing I1ts destlnation (see Sub-
System 6) by placing thls menu In a special holder on the
front of the cart.

The cart Is dlaled to thils location when It is loaded, as It

re-enters the refrligerated parklng garage.

Each cart Is then loaded as described In Sub-System 6 and Is
returned to the refrigerated pantry area with the doors
still open; they remaln untlil they are ready to move to

patient areas.

s

Approximately 1-3/4 hours before a meal serving, the carts
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begin thelr Journey to the patient areas. They are electronically
signalied and before they exlt the garage the doors are
closed and secured; they are then automatically taken via
Interfloor fracks to the patlent area to which It was previously

dialed.

MEAL SERVICE

The cart travel time from the second floor to Its destination
requires from ten to forty-flive minutes; durlng fﬁls time
carts are not refrigerated but refrigerated alr has been
closed Intfo them and they are well I[nsulated. Carts are
automatlically ejected from the ACTS into a dfspafch afea

when they reach thelr desflna*lon;bfhey wlill be manually
taken to the patient area pantry by transport personnel, who

will attach the cart to refrigeratlion.

in the pantry, the attendant will check to see that all the
required trays are present acc§rdlng to the ward dietary
roster, make any necessary corrections and Insert the TMP
that controls each heating element individually. The TMP;s
programming Is established after all trays on that cart have
been assembled and addressed wlthin that cart, so that each

tray dellvered on that cart will be properly heated.

The TMP will have stored In Its memory the posltion of each
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food on each tray on that cart, Its rethermalizing time
requirements and the temperature to which that food Is to be
heated; foud poslitioning on each tray will have been computer
guaranteed during the fray assembly process (see Sub-System
6). Thus each of flve (5) heatling elements will!l be automatically
and Independently activated at the appropriate time; they
will be turned off and malntalined at the selected serving
temperature at the appropriate time. Sensors at each heating
element will note that the food has reached the selected
serving temperature of 145 degrees, 165 degrees of 185
degrees and cut the heating element on and off to maintaln

1t at }haf temperature. Items which are only to be warmed,

such as rolls, wlill be rethermalized only briefly.

Some changes may be made on the TMP's at the floor pantry.

Trays may be held for later reheating, the heating pattern

for the elements on a given shelf changed 1f the meal has

been changed, the serving temperatures maintalned for a

patient who Is unavallable but whose tray has been.refhermallzed
and a meal served early for an entire ward. Instructions to

affect these changes are given In the Pantry Procedures.

If for any reason there Is a TMP or cart breakdown, the
foods will be thermallized In the microwave oven, one at a

time and served as each of the trays Is ready.
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Late meals held for service after the tray carts have left
the floor will be stored In the pantry refrigerator or
nourishment cart untll they are required for service and

then thermallzed In the microwave oven.

Any foods that have a "frozen'" sticker affixed to them
Indicates that the foods were not tempered before being
placed on the tray (see Sub-System 6) and therefore must be
boost heated before service. Boost heating wllllbe done In

the microwave oven.

Dletetic attendant recelves a comprehensive list of the
"buttons to push" and temperature to be reached for each food
that might requlire microwave heating as well as general

Instructions regarding the handling of this type of thermalizing.

When the cart signals that each food has reached its pre-
selected serving temperature, a "ready" Ilight signals Its
preparedness for servlng.. At this time, the dletetic attendant
will have prepared the hot beverages to be placed on the

trays. The trays wlll be distributed according to ?hé

speclfic Instructions In the Pantry Procedures.
Of course there must be excellent communlication béfween

nursing and dletary regarding the order In which trays are

to be served, requlirements for hoid trays, etc.
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TRAY RETRIEVAL MAY 2 1977

After all meqls have been served at the normal meal time,

the dletetic attendant will thermallze any late meals In the
cart or the microwave oven, as determined by the time

frame. When the meal perlod Is over, any trays Thafvhave

not been heated are placed In the pantry refrigerator to be
heated in the microwave oven when called for. The pantry
attendant wheels the cart down the hall, plcking up solled
trays and making notes on fhe patient's Intake as she goes.
When this task Is complete, the doors are c'osed and the

caff retfurned to the pantry where it Is plcked up by Transport

personnel for Its trip to warewashing.

NOURISHMENTS AND BULK GOODS DELIVERY

Nourishment carts hold up to forty 20" x 6" trays; It refrigerates
only. There Is a single set of these carts. These carts

will be loaded as described and dispatched In the same

manner as tray carts, at least one hour before scheduled
nourlishment service. They are connected to the refrlgefaflon
unlts only when they reach the pantry since fﬁey have no

heating capabllities. Between meal and bedtIme nourlshments

are dellvered to the patlent by the dletetic attendant.
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Bedtime nourlshments for each ward are dellvered on In

dividual patlent trays.

When the nourishment cart has been delivered and Is con-
nected to refrigeration, the pantry attendant checks the
Iist against the trays recelved to Insure the accuracy of
the delivery. ' She checks to see that all persons who
ordered a nourishment or whose dliet requires one are |isted
on the delivery gulde by checkl!ng the diet rosters, and

plans any necessary corrections.

At nourishment time, the dietetic attendant will heat In the
microwave oven, any Items requiring hot service and serve
all of the trays. After service, the dlietetic attendant
will retrieve the solled trays and replace them on the cart.
Bulk goods, both food and non-food Items, (except cleaning
supplies) are dellvered on thils cart. When the cart Is
dellvered, the alde checks those recelved agalnst those
ordered and then stores them in appropriate locations.

Thesé goods are ordered by the dletetic attendant fﬁ bring
stock up to pre-established par levels. They Include any
Items needed for between deal nourishments, diet changes,
condiments, dlet packs, coffee, tea, glasses, hot beverage
cups, sllverware packs and other items pre-established as a

requirement In each Individual pantry.




CART SANITIZING AND RETRIEVAL

After belng taken to the dispatch room by Transport personnel,
each cart will be dialed to return to the second floor

garage area and be placed on the ACTS. |t automatically

goes to the Interfloor holding area above the third floor
dishwashing area and Is held untll It Is Its turn for sanitizing.
The doors are opened, the cart Is revolved, manually stripped,
returned to Its original positlion and then manual!y restarted

on the ACTS with the doors stii| open; 1t goes through the

cart sanlitizing station on the third floor while on Its

return journey to the second floor refrigerated parking.

garage to begin the cycle anew.

Mealtime and nourishment carts will follow this same procedure.
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SUB-SYSTEM 8 - WAREWASHING et S

i‘lll DR L

Thls sub-system descrlbes the sanltlzlng of dlshes, utensl!|

and trays froﬁ patlents and dinlng room services.

The warewashlng system at WRAMC Is semli-automatlic, fully
In#egrafed,~and supported by 5 serles of conveyors, automatlc
detergent Injection and a control system. .The area Is U-
shaped with the clean end of the dish machlne at the open

end of the U. According to U.S. Army sanltary codes clean
and sol]ed wares must be separated, therefore, solled Items
will be conflned to the closed end of the U and sol]ed

dollles will be rolled under, rather than around, conveyors.

The warewashling system may be categorlzed Into the followlng
contlnuous - major steps:
I Entrance Into the system
- Cup'and glass removal, washing, and distribution
3% Paper trash removal '
4. Tray dumping, washling, gnd distributlon
5. Stlver soaklng, washlng, and distribution
6. Dlshwthing and dlgfrlbuflon

7. Cart washlng

A functlional descriptlion of each of these steps follows:
(. Entrance Into the system - All solled wares from patlent

and sfaf; enter the warewashing system on trays vlia two
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(2) separate conveyors, which may not operate at the
same time. Dinling room patrons place thelr trays onto
a power cénveyor. Dinlng room trays move along the
conveyor *o the trash remover.

5 i
The dining room conveyor acts as an accumulator during
the time that patient trays are being unloaded; there
Is no IImiting switch, but a bar placéd In position
manually at the desired time holds the trays In position
while allowing the convefor to move. The coﬁvéyor may
be shut down with a button switch If It becomes filled
and trays from the dining room are then collecfed'onfo

racks.

Patlent trays are returned to the warewashing area via
the ACTS. Carts are loaded onto the ACTS on patlient
floors and transported at a pre-programmed time to an

Iinter-floor stacking area above warewashling.

As programmed, caffs are poslitioned on the ACTS track
af_fho unfoadlng station, parallel to the patlient tray
conveyor, and revolved on a turntable so that ;he doors
are In poslition for unload}ng. The carts are unloaded
and turned agaln so that the doors are In the origlinal
position. They then au?oﬁaflcally travel along the

ACTS to a cart washing area; another cart moves Into
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the unloading positlon. Patlent trays are manually
orlented on the belt so that they flt Into pegged
compartments and the holes cut In the trays are on the
far slde of the conveyor. Patlent trays move along the
conveyor to the manual cup and glass removing statlon.
All tray carrylng conveyor belts move at a rate not to
exceed flfteen trays per minute; thls speed Is dlctated
by the tray washing machine. All conveyor belts are
contlinuously and aqfom$+lcally self—cleanlng‘af speclflc
locatlons. There Is a dralnage plpe, plped directly
through the floor, on each conveyor. None of the
conveyors has a scraplng trough Inasmuch as these are

not necessary under;fhls system.

China cup and glass removal, washing and dlstribution -
Since the dinlng room uses paper cups for hot and ccld
beverages, thls statlon Is operatad only on the patient
tray slde. As the trays move along the patlent tray
conveyor, they reach the manual cup and glass removal
statlon. Cups and glasses must be removed before the
tray reaches the automatlc paper blower because empty
cups and glasses mlght otherwlise be blown off the tray.
Cups and glasses are emptled onto the fr#y fine or the
tray and placed upside down In racks posltloned on
overhead racks. Each cup statlon will have two racks

posltloned there, wlith a space between them; one for
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glasses and the other for cups. When an empty rack Is
requlired, It Is taken from staging under the conveyor
Ilne. The supply Is replenlished from a supply of clean
racks on a flat dolly kept on the periphery of the
system. Racked cups and glasses developed by the
patient tray system and staged at the periphery of the
dishwashing system will be returned, at a convenient
*lﬁe, to the removal statlon and placed, one rack at a
time, én a low, flat, flanged platform locafgd there.
Each rack will be removed and walked to the dishwasher's
manual load station. Glasses and cups will be washed
after all dishes have been processed by placing them In
the dishmachine at ‘the manual load station. The racks
of clean cups and glasses are then placed In appropriate
self leveling dispensers and manually taken to the tray

assembly area.

All empty carts, self levellng dispensers, dollles,
racks, etc. In the center of the U or under Its conveyor
belts, will be conslidered dirty; all those on the outer
periphery, clean. Therefore, any empty dollles pushed
underneath the conveyor belts for reuse must be sanlitized
at the hose and detergent statlon at the tray dumpling
‘area. The employees at the dump station Is responsible

for sanitlizling these.
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Paper trash removal - As patlent and dining room trays
move along thelr respectlive conveyors, a contlnuous
dlrectlional stream of compressed alr blows paper Into a
receptacle. Empty or partlally empty mllk cartons,

paper cups, straws and fhel( wrapplngs, plastic utenslls,
small paper bags, paber dishes, plastic creamefs, paper
cups, napkins, etc. are therefore removed. Half-full
paper cups and contalners are ﬁof blown off, and must

be remerd at the manual station at the tray dumplng

area.

Paper trash Is blown Into a trash contalner with a

coved splashback -that Is perforated to prevent the

trash from bouncling off It and blowing back on the

tray. The trash confalher has a plastic Iinlng. It
must be randomly visually Inspected and changed, as
requlired, by persoﬁnel. When It Is belng changed the
filled trash contalner Is pushed aside, which automatlically
turns off the stream of coﬁpressed alr; when a new cart
with plastic liner Is pushed Into posltlon, the strecm
of compressed alr Is automatically turned on agaln. To
minimize the off tIme, two trash conta’-ers are provlided
for eaéh statlon. ‘On the dinlng room lIne, the solled
cart Is pushed under the conveyor. The clean cart Is
pushed under the conveyor and placed In position. When

L

the dining room and patlent trays have passed through
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the trash removal statlons on thelr respective conveyors,
they are transferred to the tray dumplng conveyor.
Dinlng room trays turn a corner gulded by a flange and

under the momentum suppllied by thelr own entrance

- conveyor, onto the pegged tray dumping conveyor. Each

patlent tray Is pushed onto fhe~§egged tray dumplng
conveyor by two mechanlcal arms; these trays have been
fltted Into pegged compartments so that the arms are In
the correct pushlng posltlon. Since the dlnfng room
and péflenf tray lines are run at dlfferent *Imes,
there Is no need to monltor the dining room and patient

tray Ilnes as they converge at the tray dumplng conveyor.

‘Durlng the time that solled patlent trays are belng

processed, the dinlng room conveyor acts as an accumulator;
should 1t become full, dlnlhg room trays must be manually

racked for storage.

Tray dumpling, washlng, ﬁnd distribution - All trays

move In pegged posltlons along the dumplng conveyor and
at the "dumpling polnt" one slide of the tray s elevated
and angled by a statlonary stalnless steel gulde,

simlilar to a roller coaster. While It Is belng elevated,
the tray continues to be moved along by the conveyor.

In order to control the rate of ascent, whlich clImaxes
at 105 degrees, the tray gradually slldes forward onto

a parallel stablllzling conveyor which operates In
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tandem with the first conveyor. Thils controlled gradual
ascent Insures that all dishes and flatware, whether
loose or In cut-outs, fall onto the appropriate statlon.
When the tray reaches Its apex and Is emptied, It
descends In a similar fashlion. The slde fhafzwas
elevated Is gulded downward and'gradually returns to
lfs original position. It is simultaneously gulded off
the stablllzing conveyor so that It returns to the
original tray dumpling conveyor, where It contlnues

along to the tray washing machine.

The trays descend unti| one end Is caught In a speclal
device. Trays proceed through the power prerinse,
‘wash, rinse and blow dry fgnks of the traywasher.

Trays are conveyed out of the machline and accumulated
upside down on self leveling tray dispensers. When the
dispenser has reached Its maximum welght Iimit, an

alarm sounds and the entire dishwashing system automatically
shuts down. After the fllled rack Is moved out for
staging or distribution, and an empty rack moved into
position, the system restarts automatically. Since
ﬁlnfng room and patient trays are processed at dilfferent
times, these two types of trays are separated without
further processing. It Is n?ces§ary to change the tray
dlspensbr, even If It Is not full, at the end of each

type (dining room or patlient) of processing run to
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avold Intermingling of the two types of trays.

Sllver soakling, wasﬁlng and distribution - As the trays
are dumped, all of thelr contents (except cups, glasses
and paper that have been previously removed) are deposited
onto a power roller section with spaces between the
rollers. An employee Is statlioned here to monitor Its
smooth 6pera?lon. Dishes, by vlrfué of thelr slzelahd
depth, contlnue on to the next station. Stliver, food

and paper waste not previously removed falls; or Is
pushed, by the roller's rotary motion through the

spaces In the rollers and falls 6" below.+o a vibrating
belt. This belt vibrates ftrash and sllverware sldeways

to a sink next to the dishmachine. The removal ofb

waste material from thls belt Is also alded by a continuous

water/detergent solution spray.

The sllverware collecting Is automatically filled with

a detergent solution and malntalned by the vibrator

conveyor spray nozzle. This sink contalins a plastic

basket for collecting the sllver. A pump fha+ circulates
water at the rate of 300 gallons per minute Is located

on one slde of the slnk,.and a 7-1/2 horsepower waste
disposal Is located on the other slide, under the dlshmachlne.
Only the upper 6" of the sink are connected by means of

an upward angled trough to the waste disposal. The
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clrculating water enters at the same level, therefore
all soild wastes are pumped along thls trough and

disposed of In the waste dlsposal; 8C% of the water Is

reclrculated.

The sllverware, due to Its welght, falls dlrectly to
the bottom of the slnk where 1t remalns until 30 Ibs. -
of sliver have been collected. When 30 Ibs. have been

collected, a bell automatlically triggers and the vibrator,

pump and waste dlsposal system shut down. Wﬁlle the 6"

of space between the vibrator belt and the power rollers

act as a statlonary col]ecflng device, the basket of

sllver Is manually removed and an empty basket, taken

from staglng under the conveyor, and placed In the

sink. Thls supply Is }eplenlshed from a supply of

clean racks In a flat dolly kept on the periphery of

the system. The restart button for the vibrator, waste

dlsposal and pump system Is then pushed and all the

things that have been temporarlly held In the vibrating

belt are moved Into the slink.

The full basket of solled sllver Is placed on a flat
dolly and kept In the alsle space adjJacent to the dish-
machline. When flve racks have been accumulated on the

dolly, 1t Is rolled under the conveyor and staged at
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the perlphery of the dlshwashlng system. After all the
dishes have been processed, the dellles are rolled back
and the baskets manually [Ifted onto the dishmachine at

the manual load statlon.

After It has been washed, the silverware ls automatlically
sorted ln the sllver sorter Into flat pans. ADInIng

room sllver Is then placed, handles up, In cyllinders.
Some of these cyllnders are placed directly on a self-
service device and taken to the dinlng room.. The
remalnder Is stored on 3-tlered carts for reflll of the
dining room cart durlng service perlods. Patlent

silver Is machine bagged and sealed, placed on clean
racks and manualiy wheeled or automatlically sent, vla

the ACTS, to the tray aésembly area.

Dishwashing and distribution - Dishes move along the
power roller sectlon and are transferred to an ascending
fabreska belt. They are then gulded onto the pegged
conveyor of the fllight-type machine. A Food Servlice
Divislon employee Is statloned here to cqrrecf any
errcrs. Dlshes may be washed In a horlzontal, rather

than the usual vertlical, position.

Food and paper waste that escapes the several removal

polnts Is sprayed off by the dlshwashing pre-wash tank
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and caught on the dishwasher filter screens; these are

cleaned at deslgnated Intervals.

All dlshes, glasses and flatware, racked and unracked,
go through a power prewash, wash, rinse and blow dry
cycle In the flight-type pegged.conveyor dlshwasher.
The detergent and drylng agent are part of an automatic

system pumped from a remote storage room. A visual and

-audial waining system alert personnel when a storage

container of these Is nearly empty.

Racks of cups, glasses and silverware are azsembled and
transported as described In Steps 2 and 5. All other
dishes are removed dlirectly from the machine belt and
stacked on flat, working height trucks; as convenlent,
they are transferred to enclosed moblle dish carts.
They are manually taken to porfionlng and packaglng or
to the tray assembly loadling areas. The only exception
Is a predetermined number of self levellng dlspeﬁsers
filled with dishes for use at the self-service salad

bar In the dining room. They are manually taken, as

requlired, to the dining room, where they fit Into this

service area.

Cart Washling - After unloading, patient tray carts
remalin on the ACTS; they then pass through an automatic
washer and continue to the second floor cart parking

area.
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The patlent tray carts are controlled by the ACTS
programming; they enter and leave the dishwashling area
at a predetermined time slot. All other carts, dollles,
etc. are manually sanlitlzed In the dishwashing area at

any of the stations rrovided for that purpose.

The control system for the dishwashing area Is qulte
simple. Any stop, for any reason, of any conveyor,
machline, or devlce; shuts down the entlire system. The
only exceptlions are the compressed alr blower on the
paper remover and the sllverware vibrator, waste disposal
and pump clircult. Fallure to manually remove glasses

as Instructed doeS not shut down the system, but It

must be corrected é? the manual lnqucflon statlon at

the dumplng area.

There are three auditory warning signals, all with
different sounds, that shut down part of the system or
the entire system. One Is at the sllverware collecting
basket; the slilver system shuts down, but contlnues to
act as an accumulator, untlil the full basket s replaced
with an empty one. Another Is the detergents and

drying agent system; it will eventually shut the entire
sy;fem down |f unheeded, but there is sufficlient warning
tIme before this happens. The last signal is the tray

collecting self levelling dispenser; the entire system
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shuts down untll the fllled dispenser Is replaced with

an empty one.

There are general manual shut-down buttons at each

manual Inspection statlon. Once the system Is shut

down by preplanning or by cholce; [t must be restarted

by pushling the restart button at the station where It

was turned off; the only exceptions are the trash bins
and the tray dispenser. |f the reason for the shutdown
has not been correc+éd, the entlire system ma* Immedlately

shut down again.

If It becomes necessary to bypass any area of the
system for a period of time, Individual conveyors,
machines and devices may be restarted by manually

pushing Individual restart buttons.

The system Is provided with a visual board Indlicating
the locatlon of mechanical broblems when can then be
corrected as required. Each element of the system Is
-capable of workling independently of the other, If L

necessary, while correctlons are made to any one |tem.

The system components are sanltized manually In the

usual manner.

=




SUB-SYSTEM 9 - DINING ROOM AND SERVERY

Thls sub-system describes customer self-service actlivity In
the DIning Room, and preparation and service activitles In

the Servery.

The Dldlng Room serves authorlized Millitary and Civilian

personnel, ambulatory patlents, and authorized vislitors.

A variety of foods are avallable for self-service at breakfast,
lunch, dinner and an evening meal at prescribed hours. A
IImlited short order menu Is avallable continuously from

after breakfast to dinner time.

Patrons enter the Dining Room unit and show proper ldentiflcation

to the cashler, paying 1f necessar:.

They proceed fo one of two revolving food counters, each of
which has a selection of ho+ foods, breads and desserts
displayed. There are six (6) customer positions at each
revolving food counter. After plcking up a tray from gfaflons
beneath the revolving counter and making thelr selections,
they go to the beverage counter, then to the salad bar, and
finally to the silver dispenser. After dining, the patron
carrlies hls tray of solled dishes fo a conveyor. The solled
tray Is then conveyed to the dishwashling area descrlibed In

sub-system 8.
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The entire area Is sligned with approprlate menus and graphlcs

In such a manner as to expedlite the flow of trafflc.

The Dinlng Room unlt conslsts of a flnlshing and serving

kltchen (servery), and a dlning area.

The servery contalns both a flnlshlng klfﬁhen and serving
equlpment. The kffchen equipment conslists of two (2) high-
speed convectlon ovens, a double-deck hlgh pressure steamer,
a 90-pound fryer and two (2) 2-foot grlddles. ThiS'equlpmenf
Is supported by two (2) reqch-ln freezers, two (2) walk-In

refrigerators and refrigerated drawers.

The servery, for the mos+ part, recelves hot, fully cooked
entrees, soups, sauces, potatoes and potato shbs+l+ufes, and
cereals from the maln productlion facllity. On week-ends It
may reheat frozen, tempered foods. All steamed vegetables,
short order grilled Items, and grlilled breakfast foods are

cooked In the servery.

Ourlng peak serving perlods, the servery Is supported by the
.maln productlon kltchen for the cooklng and re-heating of
foods. Durlng slower serving perlods, the servery re-heats
and/or cooks the foods that can be prepared on Its own

equlpment.
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Desserts have been portloned In the packaglng area, and
salads come In bulk from the Ingredient and productlion
areas. Before service, a supply of these Items Is stored on

racks In the servery's walk-In refrligerators.

The serving equlpment conslsts of moblle thermal cablnets,
mobile soup kettles, two (2) steam tables to whlch ferrls
wheeis are attached, and two (é) revolving hot food dlsplay
counters, wlth access from both the servery and customer '

area.

In the servery, a food service employee stands behlnd each
serving table, alongslde whlich a soup kettle has been placed.
Thls employee portlions hot foods.and soup onto dishes and
places the dishes on the ferrls wheel. Another employee
removes the dlshes, as requlred, and places them on-fhe
approprliate places on the revolving display counter, whlch
1heﬁ revolves to the customer access area. The employee
asslgned to the carousel also places desserts and other

items on |t which are obtalned from a rack alongslde the

statlon or from a reach-In door to the walk-In refrigerators.
The revolving dlsplay counters are each 3-tlers high. They
rotate at a rate of one revolutlon per minute. The bottom

tler Is heated by means of two (2) Infra-red unlts.

At lunch and dlnner, foods are placed on the revolving
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counters accordlng to a wrltten plan drawn up and posted at
cach statlon by the supervisor before each meal. These
plans are based on the followlng princlples:
A speclflc type of food (i.e. entrees) Is placed on the
bottom or largest tler. The next tler Is assigned to’

desserts, etc.

Each tler Is dlvided Into twlce as many sectlons as
fﬁere are Items to be displayed In It. Thus, an Item
Is dlsplayed In two (2) sectlons, dlrecfly opposlte
each other. Thls affords each patron a look at all

selectlons every 30-seconds.

The sectlons for each type of food may dliffer In slze:
thus, If Grilled Loln Steak and Roast Duckllng wlth
Orangq Sauce appear at the same meal, the sectlons

displaylng Steak may be lérger.

The two customer plck-up statlons nearest the short
order window at each counter are deslgnated as short-
érder service and these Items are obtalned directly
frbm the cock while allowlng the customer to plck up

other Items to complete hls meal.

The two salad bars display bulk salad maklngs and dresslings

111




P PRt )

In refrigerated, open-pan units., They are refilled from
tu'k supplles In the walk-In refrigerators In the servery.
Customers obtaln salad plates from dlsh carts adjacent to

the salad bar,

Breakfast Is handled somewhat differently from the precedlng
description. One revolving counter Is set up with cold
items (frult, breads, cheese, etc.), and the other with hot

foods. Customers make thelr own toast.

The two beverage counters display dispensing heads of a
varlety of hot and cold beverages (except mllk), as well as
display cream and butter. Addltlonally, one offers Julce

and the other self-service, soft lce cream.

All of the hot and cold beverages displayed on dlspensing
heads are stored In pre-mix tanks In a remote refrigerated
room. |[f they are to be served hot, they are automatically
heated at the polnt of service. The creamers, butter banks,

julce and soft Ice cream machlnes are manually fllled.

Customers obtaln approprlate single serviceware for beverages,

and soft lce cream from servers bullt Into the beverage

counter.

Milk (In cartons) and Indlvlidual lce cream noveltles are
avallable In self-levellng moblle, refrigerated cablnets

adjacent to the beverage Island. They are manually refllled.
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SUB-SYSTEM |0 - FOOD QUALITY STANDARDS SUB-SYSTEM

Thls sub-system descrlbes the testlng procedures and data
review establlshed to Insure the service of the hlighest
posslble quallty of food to patlents and staff at Walter

Reed Army Medlcal Center.

The Food Quallty Sfandards Laboratory Is responsible for the
testing of food products for mlcroblal; nutritlonal and
aesthetlc quallty; addltlonally, optimum shelf [Ife Is
establlished. It Is also responsible for checking the microblal
load on all equlpment and utensils used in food processlng

and service, as well as adherence to establlshed control

standards.

All cooked foods processed In the nltrogen freezlng system
and used In patlent or dinling room service and reference

products are tested here. All uncooked foods or those not
freezer processed are not tested as they meet standards and

are sfdred and served In accordance Qlfh these standards.
Foods are tested In order to assure that they are microbtally
safe, and to determine which processing methods and storage

perlods glve maximum nutrlent retentlon and aesthetic quallty.

Food processing equlipment and utenslilis are tested to Insure
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proper sanltatlon In the food processing and service areas
50 that thls equlpment does not add to the mlcroblal] content

of foods processed.

All raw Ingredlents and packagling materlals used In the
processling operations meet strict U.S. Army standards. They
are free of mlcrobial contamlnatlon, toxlc substances,
extraneous matter and defects. These materlals are Inspected
at time of dellvery and stored under approprliate condltlons,
accordlng to U. S. Army standards. These products are not
relnspected by the quallty control laboratory before entering

the processing operatlons.

All foods processed through the nltrogen freezlng sys+em Is
labeled with the product name, dlet type, flnlshlng time and
@ coded processing date to facllltate testlng by the Food
Quallty Standards Laboratory. Foods are labeled durlng
processing by productlon personnel. Batch numbers are the
coded productlon date; |If more than one run of an ltem Is
produced on any glven date, they are labeled with thls date
code and A, B, C to Indlcate the batch; thls Is ﬁofed on the

prcductlon schedule for ldentiflcatlon.
Addlitlonally, each product produced at WRAMC Is accompanled

by a "Time In Transit" chart. Each time the completed

product |s removed from refrigeratlion for translt, packaging,
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sarvlice, etc., the tIime of wlthdrawal wil]l be charted and
Inltlalled. When It Is replaced under refrigeratlon, the
time wlll be charted and Inltlalied. The Food Quallty :
Standards sectlon wlll review the summary of the times out

of refrlgeratlon for each portlon served and take appropriate

actlon to uphold U. S. Army standards.

MICROBIAL TESTING

A sultable number of samples (according fo U. S. Army standards)
are taken from each batch of every food processed; ‘Samples

are taken after processlng §u+ before entering the nltrogen
freezing system, after normal! temperature thawlng, after

tray assembly, from an extra patient tray before and after
reheating In the tray cart durlng patlient service, and

dlirectly from the cafeterla llne. When foods show conslstantly
low counts after refrlgerated Thaw[ng, thls sampling Is
elimlnated. Samplling at thls stage ls relnstated 1f any

changes occur In raw Ingredlents, formula content, or processing
procedures, or, 1f hligh counts, according to developed

standards, occur In samples taken during patlent servlice.

The followlng procedures, based on accepted sclentlflc
standards and proposed methods of the Frozen Food Standards
Sub-Commlttee of the Assoclatlon of Food and Drug Officlals
of the U. S. (AFDOUS) are used:

I Total Plate Count - The total number of viable orgdnlsms
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Is determined by standard procedures on plate count

agar. Plates are Incubated at 35 degrees Centlgrade

for 48 hours.

Collform Count - Collform numbers are determlined by a
3-tube Mosf.Probable Number serles using lauryl sulfate
lactose (LST) broth. Tubes are Incubated at 35 degrees
Centlgrade and examlined at 24 and 48 hours. Interpretation
of results Is obtalned from "Standard Methcds for the
Examlnation of Water and Wastewater", 12th Edition,

American Publlc Health Assoclatlon (APHA).

Coagulase Posltlve Staphylococcus - For enumeration of
coagulase posltlve staphylococcus, tubes of tryptlcase
soy broth with |0% NaCl, or another approprliate selective
medla, are Inoculated with sultable dilutions of food
samples and Incubated at 35 degrees Centlgrade for 48
hours. A loopful of materlal from growth poslitlive

tubes Is streaked on Staphylococcus Medla and the

plates are Incubated at 35 degrees Centlgrade for 48
hours. Gram stalns are done on representatlve colonles
and coagulase tests usling plasma are performed on all

coccolds.

Yeast and Mold Count - Sultable dllutlons of food are

Inoculated on potato dextrose agar, acldlfled; dextrose
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agar, acldlifled; or, malt agar. Plates are Incubated
at 2] degrees Centlgrade, or room temperature, for 5
days. They are checked for spreading mold growth after

3 days.

Clostridum Perfringlns ~ Sultable dlluffons of food are
Innoculated on SPS (Sulflite PolymIxin Sulfadiazlne).
Plates are lncubated under sultable anderobld condltlons
at 37 degrees Centigrade. Plates are examlned after
twenty~four (24) hours and black colonles counted and
enumerated accordling to standard procedures. If no
black colonles appear after twenty-four (24) hours,
plates are agaln Incubated and re-examlned after a

total Incubatlion of forty-elght (48) hours.

Products requlre dlfferent procedures for these tests:
Vegetables - 50 ml. samples are taken and blended In

450 ml. sterlle water for two minutes. [f an Individual
portlon welghs less than 50 gm., one half of the portlon
Is taken and mixed wlth enough water to yleld a 1:10
dilutfon. Samples are blended for two minutes and
allowed to rest for two to three minutes. The followlng
tests are then performed on sultable dllutlons: Total
Plate Count, Collform Count, and Ccagulase Poslitlive

Staphylococcus.
Entrees - Indlividual whole portions or representative
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portlons from large samples are taken and blended with
enough sterlle water to yleld a 1:10 suspension. [f an
Indlvidual portlon exceeds 50 gm. a 1:2 or 1:5 suspenslon
Is prepared In the blender and a [:10 suspenslon prepared
by dilutlon. Samples are blended for fwolmlnufes and
éllowed to rest for two to three minutes. The followlng
tests are then performed on sultable dilutlions; Total
Plate Count, Coagulase Posltlve Staphylococcus, Collform

Count, Mold and Yeast Count, and Clostridum Perfringlins.

Frults and Frult Desserts - 50 ml. samples are taken
and blended In 45C ml. sterlle water for two minutes.
If an Indlvidual -portion Qelghs less than 50 gm., one
half of the portlon Is taken and mixed with enoth
water to yleld a |:10 dllutlion. Sémples are blended
for two minutes and allowed to rest for two to three
minutes. The followlng tests are then performed on
sultable dllutlons: Total Plate Count, Collform Count,
Coagulase Posltlve Staphylococcus, and Mold and Yeast

Count.

Custards, Cream and Cheese Filled Desserts - 50 ml|
samples are taken and blended with 450 m| sterlle water
for two minutes. After two to three mlnutes restling,

the followlng tests are performed on sultable dilutlons:
Total Plate Count, Collform Count, and Coagulase Posltlve

Staphylococcus.




- Soups, Sauces and Gravies - 50 m| samples are taken and
blended wlth 450 ml sterlle water for two minutes.
After two to three mlnutes resting, the followling tests
are performed on sultable dllutlons: Total Plate
Count, Coagulase Fosltlve Staphylococcus, Collform

Count and Clostridium Perfringens.

If microblal counts exceedlng those allowable by U. S. Army
standards occur In samples taken after processing, but
before freezlng, all food In the batch from which the samples

were taken are destroyed.

[f excesslve mlcroblal coun;s occur ln samples taken after

low temperature thawing, a sample of any food from that

batch remalning In the freezer ls tested. |[|f these show

high counts, all food processed In the batch are destroyed.

I[f foods stlll Irn the freezer glve acceptable counts, the
length of tIme food Is allowed to thaw Is decreased. Freezers
and refrigerators are continuously monltored to assure

approprlate storage temperatures.

If excesslve counts occur after tray assembly, the length of
time foods are held on the tray assembly llne Is reduced.
If excesslve counts occur In samples taken at the time of

patlent service, procedures for patlent service are revliewed
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and time and temperature of storage on the tray cart and the

troy cart refrigerator before service are revised.

Processing Equipment - Twlce weekly, microblal examlnatlons
are made on all equlpment used for peelling, slliclng, grating,
chopping, mixing, portloning, cleaning, transporting, and
storing of foods. These tests are performed before the

ffrsf run Is completed, six hours after the flrst run and
after cleaning at the end of the production day. Perlodic
tests are also performed In low and normal temperature
refrigerators and tray assembly and warewashing surface

areas.

RODAC plates are used on all flat surfaces such as cutting
boards, cutting blades, refrlgerator and freezer surfaces.
Sterlle calclum alginate swabs are used on curved or hard to
reach surfaces. Samples taken with the swabs are plated on
trypticase soy extract with an added neutrallzer or a simllar
medlum. Plates are lIncubated at 35 degrees Centlgrade for

48 hours. A similar procedure |s used to test dishes and
utenslls after they are run through the dlshwashing machlne

and are drled.

If counts exceedling those acceptable by the U. S. Army
standards occur on any productlon equlpment or utenslils,

cleanling methods are revlewed; stronger sanitlizling agents
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may be used. The equlpment showlng unacceptable counts are
tested dally until acceptable counts are recorded for one

week. Twlce-weekly Inspectlons are then resumed.

Nutrient Tésflng

A suitable number of representative samples, as determlined

by U. S. Army sfandards, are taken for nutrient testing of
each new food processed. Thls Is done btefore low temperature
storage, from the extra tray on the reheating cart durling
patlent service and directly from the cafeterfa llne. After

a food has been tested, further tests are run only after
changes In Ingredient, formula content, or processing methods.

All products are tested for the following:

fa Protein - Proteln content Is determined usling the
Kjeldahl method for determination of total nitrogen as
described In the AOAC official methods of analysls

(11th EdIitlon), or by standard U. S. Army methods.
2. Lipids - Lipid content of foods Is determined by the
sclvent extractlon method. AOAC methods for Individual

foods are followed.

3. Vitamin C (ascorblc acld) ~ Determination of ascorbic

acld |s carried out using the 2, 6 Dichloroindophenol
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method as described In AOAC Offliclal Methods of Analysis

(11th Editlion),

4, Vitamin B (thlamine) - Determination of thiamine Is
carried out using the colorimetric test described by

Kenneresly and Peters, Blochem., J.28, 667-670.

If a product's nutrient level Is unacceptable or there
Is consliderable loss of nutrlents, the reclpe, production
procedure, storage times and temperature, and reheating
times and temperatures are reviewed and changed to glve

a more acceptable product.
Shelf Life

The purpose of the following tests Is to determine optimum

of maximum shelf |ife of processed foods:

l. Vitamin C (ascorblic aclid) and Vitamin Bl (thiamlne) -
Ascorblc acld and thiamine are the two nutrients most
sensltive to heat processing, oxlidatlion and llight
exposure. They are determined in all batches of foods
after processing, those In the freezer longer than one
month at 2-week Intervals, and on selected samples
during patient tray and cafeterla service. The method

_wlll be as described on Page |12.
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Enzyme [nactivatlon - Enzyme actlvity can lead to
development of off-flavor and dlscoloratlon In frults
and vegetables., Peroxldase Is reéognlzed as one of the
most heat-reslistant plant tissue enzymes. The rate and
extent of thermal lnactlvatlon of peroxldase parallels
that of enzymes responslble for off flavor formation In
vegetableé and oxldative discoloration of frult products.
Tests for catalase and peroxldase actlvlity are performed
per standard U. S. Army methods after cookling, to

Insure adequate éooklng time for enzyme deaéflvaflon.

If the enzyme has not been deactlvated, the cooklng or
temperature tlme Is Increased. I|f thls Is not possible,

the food Is frozen and served within two weeks.

Oxldatlve Rancldity -~ Oxldatlon of unsaturated fatty

aclds by molecular oxygen Is a major source of off

flavor In foods contalining edible fats and olls.

Oxfdative rancldlty may be determined by the 2 - thiobarblturlc
acld colorimetric test for malonaldehyde, or standard

U. S. Army methods. Each batch ls tested at the tlme

of removal from the freezer, and those that remaln In
the freezer longer than one month at 2-week Intervals.
Any batch Judged to be unacceptable by these standards
Is subjectively tested. |f subjectlve tests agree,

that the food Is of poor quallty, the batch (s destroyed

and the shelf [1fe established at the last acceptable
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set of tests. |f the subjectlive tests do not agree,
the product Is served as soon as possible, but all
preparation and storage condltlons are reviewed for

possible mishandlling.

Aesthetic Testlng

Tests to Insure palatabllity will be primarily subjective

and are not a responsiblliity of this Laboratory. The Food
Quallty Standards Laboratory, can, however, alert the Divislon
fo‘bosslble aesthetlc deterioratlion by the shelf life tests

already described, and the followlng aesthetic tests:

ke A visual examinatlion [s made on a sultable number of
samples from each batch of food upon the removal from
the freezer, but not more than every two (2) weeks.
Samples are taken from each batch of food removéd from )
low temperature refrlgeratlon and those that remaln In
the freezer longer than |-month, at 2-week Intervals.
The samples are opened while frozen and thelr condltlon
noted. They are checked for large crystals or sheets
of lce, freezer burn, shriveled or unnatural appearance,
off odor, poor color or dliscoloration, and yeast or
mold growth. Thls gross examinatlon Insures products
were qulickly frozen and not exposed to thawing and

fefreezlng temperatures In storage. The adequacy of

124

» . SRES TN e o et 0 T - et Ve e




3 £ £
B s oo

packaglng materlals can be checked through thils test

for freezer burn.

Foods that show a visual off color or notlicable off
odor can be assumed to have had excesslive enzyme or
mlicroblal activlity durlng storage; thls should be

confirmed In the Shelf Life Tests.

Chart 2 summarlzes the varlous tests to be carrled out and

thelr scheduled times.

The Food Quallty Sfandard; Laboratory establishes and malintalns
Jts own records. |t Is, however, supported by a perpetual
Inventory record showing produqfs on hand and thelr code_
dates, (the productlon date), by tray assembly data and by

thawing, productlon, packaging and portloning schedules.

Food Quallty Standards Laboratory personnel contlnually add
thelr requlrements, In writlng, to schedules and tray assembly
data; they collect required samples at the appropriate time.
and place. Reports are sent to the Infection's Control
Committee, WRAMC, and to the followling personnel In the Food
Service Dlivislion:

Chlef, Food Service Divlislion

Chief, Food Productlon

Chlef, Clinlcal Services
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